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ABSTRACT

Socioemotional Skills in Early Childhood:
Evidence from a Maternal Psychosocial
Intervention®

We study the formation of social and emotional skills in the first three years of life, and
investigate the impact of a cluster-randomized peer-led psychosocial intervention targeting
perinatally depressed mothers in rural Pakistan. The intervention significantly improved
maternal mental health, especially among mothers of boys. It resulted in imprecisely
estimated increases in parental investment, without any discernible impacts on the child’s
socioemotional skills or on indicators of their development in the cognitive and physical
health domains. A descriptive analysis of mechanisms reveals that the intervention modified
the production function of children’s skills, by lowering the productivity of maternal mental
health in the first 12 months of life. It moved outcomes for depressed women closer to
outcomes for women not depressed during pregnancy.

JEL Classification: D1, 11, J1, 02

Keywords: mental health, stress, socioemotional, RCT, child development,
technology of skill formation, gender

Corresponding author:
Pietro Biroli

University of Zurich
Ramistrasse 71

CH-8006 Zurich
Switzerland

E-mail: pietro.biroli@uzh.ch

*  Atif Rahman and Siham Sikander designed the intervention. We are grateful to Siham Sikander and his colleagues
at the Human Development Research Foundation in Pakistan for implementing the trial and the follow-up. For their
comments and suggestions, we thank Tania Barham, Alex Frankel, Cheti Nicoletti, Jonathan de Quidt, Denni Tommasi,
Joe Vecci, Matt Wiswall, and participants at the 13th Workshop on the Economics of Health and Wellbeing, Princeton
Workshop on Child Mental Health, the University of Milan Bicocca Seminar, and the Warwick-CAGE conference on
mental health.



1 Introduction

There is increasing evidence that social and emotional skills are an integral compo-
nent of mental health and human capital (Heckman and Rubinstein, 2001), and that
these skills are malleable (Heckman et al., 2014). In line with this evidence, schools
are increasingly adopting strategies to promote socioemotional skills in children (Nan-
gle et al., 2020; O’Connor and Hayes, 2020). However, socioemotional difficulties be-
come apparent early in life and are prone to get ingrained, and intensify over time
(e.g. Feil et al., 1995; Sprague and Walker, 2000). There is evidence that socioemo-
tional difficulties at age 1-3 are predictive of socioemotional difficulties in elementary
school (Briggs-Gowan and Carter, 2008) and that socioemotional disposition in school
is predictive of mental health disorders in early adulthood (Class et al., 2019; National
Scientific Council on the Developing Child, 2012). This makes it important to identify

and address these problems early in life.

In this paper, we analyse the dynamic evolution of socioemotional skills from birth
through till the child is three years of age, as a function of the mother’s mental health
as it evolves from birth onwards. The mother is the primary caregiver in our setting
and, in general, the child interacts with her more than anyone else. As a result, her
mental health and her behaviours have a potentially strong influence on the child.
Depression and stress often manifest in low energy, impaired functionality, insomnia,
poor concentration, pessimism, and a lack of interest in one’s environment (de Quidt
and Haushofer, 2018). It thus seems plausible that depression modifies the mother’s
parenting behaviors (Herba et al., 2016; Baranov et al., 2020; Angelucci and Bennett,
2021).

A distinctive feature of our study is that it uses experimental variation generated by
a peer-led psychosocial intervention targeting perinatally depressed women in rural
Pakistan. It analyses the extent to which the intervention changes the developmental
trajectory for children in general and, in particular, the early life path of their socioe-

motional skills. The intervention started in the third trimester of pregnancy and con-



tinued till the child was 36 months old. It provided cognitive behavioral therapy with
a focus on behavioral activation, self-care, and the child’s health and development.
We gathered rich longitudinal data on mother-child pairs in five waves- in pregnancy
(baseline) and at 6, 12, 24, and 36 months postpartum. In addition to modelling the
evolution of the child’s socioemotional skills in response to the intervention, we study
the child’s cognitive and physical development. In particular, we allow that socioemo-
tional skills at any stage of life may depend upon past levels of physical and cognitive

development.

We measure socioemotional skills using validated psychometric indices that capture
competencies in self-regulation, adaptive functioning, emotional balance, communica-
tion, and prosociality. We measure maternal mental health using established scales for

measurement of depression, stress, and functional-(dis)ability.

In order to link the observed variables in the dataset to the underlying developmental
trajectories of children, a latent variable approach is used. We generate factors scores
and use these to estimate treatment effects on six sets of outcomes: cognition, physical
and socioemotional skills of the child, parental investment, maternal mental health,
and maternal functioning. We then estimate the production functions of child skills,
health, and parental investment to determine how different components of child de-

velopment interact.

We make two contributions. First, we identify impacts of the intervention on trajecto-
ries of maternal mental health, parenting, and child development. Second, we attempt
to shed light on the mechanisms by which the intervention might improve early child-
hood socioemotional skills. The estimation follows the seminal work of Cunha and
Heckman (2008); Cunha et al. (2010); Attanasio et al. (2020a). We allow that the inter-
vention changes the production function of children’s skills by increasing investments
in children or raising their productivity. In a departure from previous work, we in-
clude maternal mental health as another form of capital in the production function of

child skills. This allows us to think of it as a stock that can depreciate, or that can be in-



vested in (with the intervention), and which exhibits decreasing returns. We will argue
that this conceptualization is useful in identifying the channels through which the in-
tervention can impact depressed women and their children, and bring their outcomes

closer to those of women who were not depressed during pregnancy.

We find that the psychosocial intervention on mothers has a significant impact on ma-
ternal mental health and functioning that is evident through to the end of the interven-
tion, when the child is 36 months old. These impacts are stronger among mothers of
boys. The intervention results in weakly identified increases in parental investment,
without any discernible impacts on the child’s socioemotional skills or on indicators of

their development in other domains.

A descriptive analysis of mechanisms reveals that the intervention modifies the pro-
duction of child skills, particularly in infancy. The estimated intervention impacts are,
in general, weaker when the child is age three. Consistent with this, differences in
child outcomes between women who were and were not depressed at baseline are also

attenuated by age three.

The production function estimates reveal that, in the control group, child socioemo-
tional (and other) skills are increasing in maternal mental health. The intervention
weakens this association. A plausible explanation of this result is that, among women
who have recovered from depression (or high levels of stress), small variations in the
underlying measure of mental health are less predictive of child development. In gen-
eral, these descriptive intervention shifts mirror the descriptive impacts of the mother
not having been depressed in pregnancy, consistent with the intervention moving out-
comes of depressed women closer to outcomes of non-depressed women. We also see
a significant increase in productivity (in the production of socioemotional skills) in the

treated group.

Understanding how maternal depression at birth may influence the formation of so-
cioemotional skills in the early years is important given how prevalent maternal de-

pression is: it is estimated that between 10 and 30 percent of children worldwide are
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exposed to maternal depression at birth, and that this share is higher in developing
countries (O’hara and Swain, 1996; Parsons et al., 2012). Maternal depression is often
undiagnosed and untreated, and between a third and a half of all women who are de-
pressed during pregnancy remain depressed a year later, which implies a significant

duration of exposure for many children.

A number of studies have documented that socioemotional skills in childhood are pre-
dictive of adult outcomes including mental health, educational attainment, and earn-
ings (Currie and Stabile, 2006; Bennett et al., 2016; Halfon et al., 2014). Another strand
of the literature demonstrates that socioemotional skills have an even longer-lasting
impact, influencing the next generation. In particular, a number of studies show a pos-
itive intergenerational correlation in socioemotional skills (Loehlin, 2005; Groves, 2005;

Anger, 2012; Dohmen et al., 2012; Gronqvist et al., 2017; Attanasio et al., 2022a).

Most of the cited studies measure socioemotional outcomes in adolescence or adult-
hood. One study that, like us, measures socioemotional outcomes in childhood is At-
tanasio et al. (2022a). However, they associate the child’s outcome with the mother’s
socioemotional skills when she was a child, whereas we are primarily interested in
the mother’s socioemotional skills when she is parenting the newborn child. A sec-
ond difference in our study from the cited literature is that it is set in a developing
country, and we know much less about socioemotional developmental paths in these
settings. Third, none of the cited studies uses experimental variation in the mother’s

socioemotional skills.

The paper is laid out as follows. Section 2 provides the details of the intervention,
discusses baseline balance and attrition over time, describes the data set and the out-
comes, and discusses the methodology used to reduce the dimensionality of the out-
come space and estimate the treatment effects; Section 3 presents the empirical results;
Section 4 discusses the mechanisms through the lens of a simple structural model; and

Section 5 concludes.



2 Study Design and Data

2.1 The Intervention

We use longitudinal data on a pregnancy-birth cohort, established in the context of a
clustered Randomized Controlled Trial (RCT) in rural Punjab, Pakistan, a low-resource
context characterized by the high prevalence of maternal depression and limited ac-
cess to clinical mental health care. The trial recruited women who were perinatally
depressed and provided them with a 3-year-long, peer-delivered psychosocial inter-
vention (THPP+) consisting of cognitive behavioral therapy with a focus on behavioral

activation, self-care, and attention to the infant’s health and development.

Depression Screening. Between October 2014 and February 2016, all pregnant women
who were eligible for the study—married, resident in Kallar Syedan, a subdistrict
of Rawalpindi in Pakistan, not in need of immediate medical attention—were ap-
proached and screened for depression using the Patient Health Questionnaire (PHQ-
9). The PHQ-9 is a standard instrument for screening and monitoring the severity of
depression; it includes questions about the frequency of depressive symptoms in the
last two weeks, such as lack of interest or ability to concentrate, feelings of sadness or
hopelessness, sleeping or eating problems, restlessness, suicidal thoughts. Pregnant

women who scored 10 or greater on the PHQ-9 were invited to participate in the trial.

Among 1731 women who were screened for depression, 572 (33%) were identified as
depressed according to the PHQ-9 criteria. 287 of these mothers were in the clusters
randomized to the intervention, 283 in the control arm, and two mothers refused to
participate before the baseline assessment. Of the 1159 pregnant women who were
screened as not depressed, 584 were randomly selected to constitute the non-depressed
arm of the study. They represent a natural reference group to understand the evolution
of maternal and child outcomes, and to benchmark the potential effectiveness of the

intervention.

Randomization. The trial was randomized across 40 village clusters. These clusters



were geographically separate to minimize risk of spillovers. Twenty clusters were ran-
domized into receiving the intervention and twenty to the control arm. Each village
cluster contributed approximately 14 perinatally depressed women. Research teams
responsible for identifying, obtaining consent, allocating, and interviewing study par-
ticipants were blind to the participants’ original depression status and their allocation

in the study arms.

THPP+ Intervention. Thinking Healthy Programme Peer-Delivered Plus (THPP+) is a
low-intensity scaleable psychosocial intervention delivered by volunteer peer women
from the same community as the mother. Peers received prior classroom training in ac-
cordance with the intervention content, which builds on a previous intervention that
proved very successful in a similar context (Rahman et al., 2008). They were provided
supervision throughout the trial period. The intervention strategy includes behavioral
activation to overcome unhealthy thinking with a focus on self-care and infant devel-

opment.

The timeline of the THPP+ intervention and all follow-ups are summarized in Figure
1. Depressed women in the intervention arm received a combination of individual
and group sessions. From the third trimester of pregnancy until 6 months after child-
birth, ten individual and four group-based sessions were held focusing on altering the
unhealthy behaviors. From 7 months to 36 months postnatal, another 18 group ses-
sions were delivered: the first six sessions were delivered monthly, the rest every two
months. The content of these lower-intensity booster sessions was a continuation of the
behavioral activation strategy with a special focus on contributing to the mother-child
interaction and child development by providing examples of age-appropriate activities
as well as information about childcare. Since a large part of the intervention was deliv-
ered in group sessions, the social component of meeting with other mothers, alongside
the behavioural activation content discussed during the sessions, might have jointly
contributed to any intervention effects.

Perinatally depressed women in the treatment arm received the THPP+ intervention

throughout the trial, while the women in the control arm received Enhanced Usual
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Care (EUC). EUC is the routine health care provider in the region. It is enhanced in
the sense that the participants were informed of their depression status and offered
guidance about how to seek help. Women who were not diagnosed as perinatally

depressed (non-depressed group) did not receive any treatment. !

Sample and longitudinal follow up. Our study sample consists of the experimental
group of depressed mothers who were randomized into treatment and control arms,
and the group of mothers who were not depressed at baseline. Data collection on the
mother-child dyads was done six times throughout the trial: at the third trimester of
pregnancy and 3, 6, 12, 24, and 36 months postpartum. Figure 1 provides the compo-

sitions of the follow-up samples and the respective loss-to-follow-up rates (LTFU).

2.2 Balance and Attrition

Balance: The experimental sample was slightly imbalanced at baseline, as shown by
the summary statistics in Table 1. For instance, pregnant women in the treatment arm
were on average 1 cm taller and lived in households with 0.3 more people per room
than women in the control clusters. Treated women also suffered from slightly—albeit
not significantly—worse mental health, scoring 0.4 higher on the PHQ-9 (depression),
0.6 on the WHODAS (functioning), and 0.9 on the PSS (stress). A joint F-test rejects
the balance of baseline characteristics (p-value=0.01).> Splitting the baseline sample by
gender of the index child shows that the sample of mothers of boys is more balanced
than that of girls: treated mothers of girls scored 1.6 higher on the PSS, had 0.5 higher
number of people per room, lower socio-economic status and less educated husbands
(Table A6). Overall, a joint test of balance for covariates within each group of gender
does not yield any significant imbalance (p-values of 0.41 for mothers of boys and
0.12 for mothers of girls). We further confirm balance across study arms by using the

mothers who were not depressed at the baseline (Table A7). A joint test of balance for

More information about the trial is in Sikander et al. (2015, 2019a,b); Turner et al. (2016).
2We regress a treatment dummy on all the baseline controls and report the p-value of the F-test of
overall significance.



non-depressed mothers’ baseline characteristics across treatment and control clusters
yields p-value of 0.456. Similarly, a joint test of balance using the whole sample (non-

depressed and depressed mothers pooled) is not rejected. (p-value=0.317).

Attrition: Lost to follow-up (LTFU) rates range between 18.5%-23% throughout the
study period. The main reason for being lost to follow-up was the loss of the index
child (constituting around 40% of the attritors) which was balanced across study arms.
Attrition did not differ by treatment status, despite some small imbalance in attritor
characteristics (Tables A2-A5). Attritors generally had more crowded households and
higher baseline PHQ-9 total scores. Attritors at 6 months additionally differ by hav-
ing higher blood pressure and lower socio-economic status, and were more likely to
be pregnant for the first time. At the 24-month follow-up, attritors had higher WHO-
DAS and PSS scores, a higher number of girls, and less educated husbands. Mothers
who were lost to 36-month follow-up had higher weight and were more likely to co-
reside with their mother or mother-in-law. Jointly testing for the difference in attritor
characteristics by treatment status yields balance in all follow-up points with the ex-
ception of the 24-month follow-up. At 24 months, a joint test for balance is rejected

(p-value=0.046).



Figure 1: Timeline of THPP+ Intervention and Follow-ups
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2.3 Measurement and Outcomes

The unusually rich data contain multiple validated and widely used scales and indi-
cators of maternal mental health and functioning, as well as cognition, socioemotional
and physical health of their children. A full list of measures is provided in Table A1l in

the Appendix.

To measure maternal mental health across all of the waves, we use the Patient Health
Questionnaire (PHQ-9) and the Structured Clinical Interview for DSM (SCID), a 13-
item semi-structured interview for making the major DSM-5 diagnoses. We also in-
clude the Cohen Perceived Stress Scale (PSS), a 10-item instrument among the most
widely used in the psychological literature to measure self-reported stress. To mea-
sure her functioning, we use the WHO Disability Assessment Schedule (WHO-DAS)

for maternal functioning, a 17-item assessment instrument for health and disability.

To measure the child’s cognitive development at age 12 and 36 months, we use 5 scales

of the Bayley Scales of Infant Development (Bayley-III) assessing infant and toddler de-
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velopment in the following domains: Cognitive, Language (Receptive and Expressive),

and Motor (Gross and Fine).

To measure the child’s socioemotional skills from 6 months onward we use the Ages
and Stages Questionnaire: Social-Emotional sub-scale (ASQ-SE), a validated tool for
identifying children at risk of a neurodevelopmental disorder. The ASQ-SE has compo-
nents to assess self-regulation, compliance, communication, adaptive functioning, au-
tonomy, interaction with people and affect (the child’s ability or willingness to demon-
strate their own feelings and empathy for others). At age 36 months we also include
the Strengths and Difficulties Questionnaire (SDQ), a brief behavioral screening ques-
tionnaire used to assess children’s mental health. It has sub-scales to detect emotional
symptoms, conduct problems, hyperactivity and inattention, peer relationship prob-

lems and prosocial behaviour.

The child’s physical health is proxied using their anthropometrics: the assessor mea-
sured the child’s weight, height, and head circumference from 3 to 36 months, which

were then converted to age-adjusted Z-scores.

To measure parental investment, at 12, and 36 months we used the HOME inventory,
a widely-used observational measure of the quality of the cognitive stimulation and
emotional support provided to the child. At 24 months we used the Observation of
Mother-Child Interaction (OMCI), a tool used to capture parental sensitivity and re-

sponsiveness.

Given the richness of the data for both mothers and children, we aggregate outcomes
into indices to overcome measurement error problems, improve statistical power, re-
duce the dimensionality of the data and mitigate the resulting issue of multiple hy-
pothesis testing. We consider two forms of aggregation: inverse covariance weighted

indices, and latent factor scores.
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2.3.1 Inverse Covariance Weighted (ICW) Index

Following Kling et al. (2007) and Anderson (2008), we construct ICW indices by weight-
ing the mean vector of outcomes by the row-sum of the inverse of their covariance ma-
trix. ICW indices are useful to minimize the noise resulting from random errors that
are uncorrelated across indicators and provide an efficient estimation of the treatment
effect by allowing a single hypothesis testing and increasing statistical power. They
also offer flexibility to aggregate information from the observed measures that are not
highly correlated or from different domains. In fact, the ICW index puts more weight
on the measures that are less correlated and thus capture new information. That’s why,
apart from estimating an index for each domain of child and maternal outcomes, we
also construct an overall ICW index (e.g., child index) to capture a comprehensive ef-
fect of treatment on mothers and their children. Each index for each domain at each
time point is normalized to have a mean of 0 and a standard deviation of 1 in the

control group.

2.3.2 Latent Factor Scores

Following a long history in psychometrics (Spearman, 1904) and a more recent one in
economics (Cunha and Heckman, 2008; Cunha et al., 2010; Attanasio et al., 2020a,¢),
we construct latent factor scores leveraging the correlation structure of the outcomes.
Latent factor analysis is a model-based approach that reduces the measurement error
and the dimensionality of the outcomes under the assumption that a latent variable

exists and explains all of the correlations between related outcomes.

Specifically, assuming dedicated measurements for each latent factor 8, we denote the
j-th measure of the child’s skill of type k at time t with m¢ idts j-th measure of parental
skills at t with m]%t and j-th measure of parental investment at t with m]I 4> whered =0
indicates the control group and d = 1 indicates the treatment group. We assume a
semi-log relationship linking the observed measures to the unobserved latent trait as

follows:
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where (95 o Pat, 1) are the latent factors for child skills, parental outcomes, and parental

investment, ( yg]-t, yjpt, y]lt) represent the intercepts, (ocz it ocjpt, tx]lt) are factor loadings, and

(ez it ejI;, e}t) are the error terms capturing measurement error, assumed to be normally

distributed, with mean zero, independent of the latent factors and of each other.?

For identification purposes, the scale and the location of the latent log-factors are set
by normalizing the measure that has the highest factor loading of each latent factor to
one, ie. aj, = af, = al, = 1. For longitudinal comparison purposes, we normalize
each factor on the same measure at all time points.* Regarding the location, since
we are interested in the mean comparison between groups and over time, we fix the
means of the latent factors in logs to 0 for the control group only at the initial time

point (6 months) following Agostinelli and Wiswall (2016). This allows us to capture

the growth of the latent factors over time.

Using exploratory factor analysis (EFA), we reduce the number of items contributing
to each latent factor by discarding the ones that do not strongly correlate with the
underlying latent trait of interest. The details of the EFA are reported in Section C.1
in the appendix. Next, we jointly estimate the measurement system using a maximum

likelihood estimator, and predict factor scores for each individual in the sample.

3We allow the cross-time correlation of the residuals to be non-zero for the measures that are asked
at multiple time points.

4For child physical health, we normalize to one the weight-for-age z score; child cognition is nor-
malized on Bayley-III fine motor scale score; socioemotional skills are normalized on the ASQ-SE item
‘when upset, whether the baby can calm down within a half hour’; maternal mental health is normal-
ized on the SCID item ’current major depressive episode’; maternal functioning is normalized on the
WHODAS item ’difficulty affecting day-to-day work’; parental investment is normalized on the HOME
subscale of learning materials.
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The results of the estimation of the measurement system are reported in Tables A9-
A15. To provide summary statistics for the importance of each measure in the system,
we report the signal-to-noise ratio.” The results indicate that the information contained
in each measure of the same factor varies a lot, and that most measures are quite far
from a 100% signal-to-noise ratio. This provides a justification for the latent variable
approach to modelling child skill formation. Without such an approach, one would

fail to capture the variety of aspects of child development in the early years of life.

3 Treatment effects

We estimate intention-to-treat (ITT) effects on each indicator as well as on the estimated
aggregate summary indices (ICW indices and latent factor scores) for the domains of
maternal mental health and functioning, child cognition, physical and socioemotional
skills, and parental investment (Tables 2-5). We report the mean of the outcomes for
each of the three groups (control, treatment, and non-depressed) and the mean dif-
ferences between treatment and control clusters (Diff. (T-C)). As our baseline and
follow-up samples were not completely balanced along baseline characteristics, we
also present the treatment effect coefficients adjusted for the full set of baseline char-
acteristics (demeaned) and their interactions with the treatment indicator (adjusted
B).% Including interactions with treatment allows us to control for the possible hetero-
geneity in the impacts of these characteristics on outcomes. All regressions control for
interview date, interviewer fixed effects and union council fixed effect (stratification
unit). Reported standard errors are clustered at the village level (i.e., randomization

unit).”

We also present the results of the intervention on the whole distribution of outcomes.

SThe signal-to-noise ratio, also known as communality, gives the amount of variance of each measure
that can be explained by the underlying latent factor.

®Note that we identify the overall causal effect of the THPP+ intervention and not the causal ef-
fect of recovering from depression or of any individual component of the intervention (e.g., behavioral
activation or group-based aspects).

/In Appendix Section E, we report p-values computed using randomization inference based on
Young (2019) with the randomization permuted at the cluster level. We observe minimal changes in
the p-values due to the randomization inference.
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Figure 4 presents the estimated densities of the latent factors for control and the treat-
ment clusters. To compare the CDFs of the two groups, we perform a Kolmogorov-
Smirnov test with bootstrap.® Quantile treatment effects are reported in Appendix

Figure A8.

3.1 Maternal Health

Treatment effects on maternal outcomes are reported in Table 2. Treated women experi-
enced a significant reduction in depression scores (PHQ-9) at 6 and 36 months postpar-
tum relative to women in the control clusters (p-values 0.014 and 0.001, respectively).
They were less likely to have a major depression episode at 6, 12, and 36 months, with
a reduction of likelihood ranging between 7 and 12 percentage points (p-values 0.011,
0.011, and 0.001, respectively). We observe positive and significant treatment effects
across all indicators of maternal depression, stress and functioning throughout the trial
period, except at the 24-month follow-up, where we find null, slightly negative, effects

across all outcomes.”

Treatment effects on aggregate summary indices confirm the persistence of benefits
of the treatment on maternal outcomes. Figures 2-3 present the adjusted beta coeffi-
cient plots of ICW indices and factor scores, respectively. We identify an improvement

ranging between 0.14 and 0.33 standard deviations in the mental health (ICW) indices

8The null hypothesis is that two CDFs are the same. Bootstrapped p-values are reported at the upper
left corner of each plot.

9As noted in Appendix B, there is evidence of differential attrition in the 24-month follow-up. Al-
though this is unlikely to explain a null treatment effect, to investigate we estimated treatment effects
using the fixed sample of 771 mothers who were present at all follow-up points (A16-A19). The treat-
ment effects in this sample are similar to the treatment effects in the full sample, suggesting that the dip
in treatment effects at 24 months is not an artifact of differential attrition. We also investigate whether
the dip in the treatment effect at 24 months can be explained by differential fertility, differential shocks
to treatment or control villages, or measurement error, and find that it cannot. The median birth spac-
ing in our sample is 24 months, and the treatment has a marginal effect in reducing fertility (adjusted
beta coefficient of -0.08, p-value<0.10) but flexibly controlling for post-treatment fertility choices does
not change the treatment effect on maternal mental health. It does not seem that different shocks in the
treated vs control villages occur at 24 months as we do not find any differences at this point in the moth-
ers who were not depressed at baseline (who are not treated but live in the same villages as mothers in
the intervention). Measurement error is an unlikely explanation because, looking at the estimated factor
scores, the variance of the error term and the signal-to-noise ratios in the measurement system are sim-
ilar across waves. We do find that the gap between the depressed controls and baseline non-depressed
disappears for some outcomes at 24 months, suggesting the control group differentially experienced a
positive shock in that wave.

15



and the factor scores, with the largest effect size observed at 36 months. Functioning
at 36 months postpartum is also improved by treatment, by 0.22 SD in the maternal

functioning (ICW) index and by 0.29 SD in factor score.

Plots of the outcome distributions show a rightward shift in the latent score for mater-
nal mental health throughout the trial period. These effects are bigger in the lower half

of the distribution, although not always statistically significant.

3.2 Child outcomes

The estimated treatment effects on child outcomes are generally noisier and smaller
than on mothers. Still, we observe some significant improvements in the socioemo-
tional and cognitive domains (Tables 3-4) among children of treated mothers. The total
ASQ-SE score is lower (indicating better socioemotional skills) in the treatment group
at 12 and 36 months. Looking at the sub-components of ASQ-SE shows that this bene-
fit of treatment is driven by the significant improvement in the self-regulation domain,
measuring the child’s ability to regulate her emotions and adjust to new environments.
At 12 months, the socioemotional factor score is 0.17 SD higher in the treatment group
(p-value 0.008), and this effect is driven by male children. However, this does not per-
sist, becoming small and imprecise at 36 months (0.06 SD)—so the intervention seems

to have only a short-term benefit in this case.

The estimated treatment effect on the Bayley receptive domain score (one of the two
components of Bayley-IIIl measuring cognition) is significantly positive at 36 months,
with a score increase of 0.390 (p-value 0.058) in the treatment group, which brings
the mean scores of the treatment group up to the scores of the non-depressed group.
However, treatment effects on the aggregate cognition index and factor score are small
(0.09 and 0.05 SD, respectively) and imprecisely estimated. The observed effect on
overall child development (ICW) indices is also minimal throughout the trial, ranging

between -0.08 SD and 0.07 SD.

Looking at the distribution of outcomes, there is a shift to the right in the distribution
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of children’s socioemotional skills in the treatment group in the first 12 months of the
trial. However, at 36 months, the two densities overlap again suggesting a short-term
effect. Quantile treatment effect analysis yields larger effects in the lower half of the
distribution in the first two years, which becomes insignificant at 36 months postpar-

tum (Appendix Figure A8).

The distribution of the child cognition factor shows a scale shift at 12 months and
a small location shift at 36 months postpartum. For children’s physical health, the
densities for the control and treatment groups overlap and the Kolmogorov-Smirnov
test cannot reject that they are equal. Quantile treatment effects are also not generally
different from zero in any part of these distributions, except for the higher positive
effect on parental investment at 6 months on the lower part of the distribution up to

the 40" quantile.

3.3 Parental Investment and Parenting Behaviour

Looking at parental investment, the intervention improved most subscales of the HOME
inventory indicating maternal responsivity, avoidance of restrictions and punishment,
organization of the child’s environment, and provision of appropriate learning materi-
als at 12 months postpartum. Overall, the investment ICW index improved by 0.14 SD
(p-value: 0.059) and the investment factor score increased by 0.08 SD (p-value: 0.344)
at this point. The treatment effect on parenting of about 10% of a standard deviation,
if more precisely estimated, is modest when compared to other global studies focusing

on at-risk parents (Rayce et al., 2017; Jeong et al., 2021).

Looking at the endpoint of the intervention (36 months), we observe a positive treat-
ment effect on summary indices (0.08 - 0.11 SD), though they are not precisely esti-
mated. This suggests a possible fade-out of the benefits of the intervention towards

the end of 36 months period.
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3.4 Heterogeneity

Exploring treatment effect heterogeneity on maternal outcomes by gender of the index
child reveals that the estimated benefits are mostly driven by the mothers of boys (Ap-
pendix Tables A22-A24 and appendix figures A4-A6).10 This is not surprising given the
documented son preference in South Asia (Sathar et al., 2015; Milazzo, 2018; Bhalotra
et al., 2020). However, this result is opposite to the result in Baranov et al. (2020), who
showed that a similar intervention (THP) run on a different sample of new mothers in
rural Pakistan favored mothers of girls, especially in the long run. This difference in
heterogeneity might be driven by intervention modality: THPP+ was peer-delivered,
while THP was delivered by trained community health workers. Peers might implic-
itly reinforce gender norms, whereas lady health workers might act to empower moth-

ers of girls.

3.5 Discussion

The group-based, peer-delivered psychosocial intervention that we analyze proves to
be effective at improving maternal well-being by 15-20% of a standard deviation at 6,
12, and 36 months, albeit with a dip (non-detectable small negative effect) at 24 months.
These improvements in well-being lead to a small and imprecisely estimated increase
in parenting behavior of 5 to 15% of standard deviation, and to no sizeable change in
children’s short or long-term outcomes. The broad pattern of these results is in line

with the findings from Baranov et al. (2020).

To provide a benchmark for the effectiveness of the intervention and to put the mag-
nitude of the treatment effects in perspective, we can compare the adjusted beta coeffi-
cients with the mean level of the ICW indices for the mothers who were not depressed
at baseline. Since the mean ICW index for the control group is standardized to be zero,

the average outcome for the nondepressed mothers represents the association between

19We consider heterogeneity by gender and birth-order of the index child, as well as an asset-based
index of socioeconomic status of the family and education of the mother. While other interaction terms
are sometimes large and statistically significant, the pattern of results is not systematic for birth order,
socio-economic status, or maternal education.
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prenatal depression and outcomes. We call this descriptive statistic the “depression

gap” and display this in Appendix Tables (A25-A26).

The intervention mostly narrowed depression gaps, tending to bring the medium-term
outcomes of perinatally depressed women closer to the outcome of women who were
in the same pregnancy cohort but not depressed at recruitment into the study. Im-
portantly, the gap in child health and skills is often small and noisily estimated. As
such, the treatment effects sometimes have a different sign, and sometimes a greater

magnitude than the gap itself.

Our findings build upon Maselko et al. (2020), who reported the impacts of the THPP+
intervention only on a pre-registered set of maternal and child outcomes at 36 months
postpartum, and control for a pre-specified set of variables.!! For instance, Maselko
et al. (2020) focus on clinical measures of depression (PHQ-9 score, depression remis-
sion, and major depressive episode)—while we construct a broader measure of mater-
nal mental health. Focusing on a narrow set of pre-specified outcomes increases trans-
parency and replicability, but might hinder our ability to learn systematically from the

data (Coffman and Niederle, 2015).

We extend the analysis in that paper in the following ways. We investigate dynamics,
exploring multiple indicators and their evolution throughout the study period. This
more granular approach allows us to track outcomes through different stages of child
development. At each stage, we estimate treatment effects by gender of the child and
on the distribution of outcomes rather than only at the mean. We provide treatment
effects on a broader set of outcomes (including, for instance, the ASQ-SE for socioemo-
tional development). We use aggregate summary indices to provide summary mea-

sures of maternal well-being and child development and to improve statistical power.

HSpecifically, Maselko et al. (2020) included as control only variables that were imbalanced by
treatment-arm at baseline, or predicted missingness at 36 months at the p<0.10 level, following common
practice in the health literature. The current analysis includes a broader set of covariates, and their in-
teraction with the treatment indicator, in particular baseline PHQ-9, WHODAS, and PSS scores, which
are significantly imbalanced at baseline when considered jointly, but not individually. The inclusion
of baseline mental health measures drives the differences in point estimates between the findings in
Maselko et al. (2020) and this paper.
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Focusing on a broader definition of mental health as captured by the indices, we do
find a sizeable and statistically significant improvement of 0.33 of a standard deviation
in maternal mental health at 36 months: the intervention still proves to be beneficial
in the medium term. Our estimates indicate that stopping the follow-up of this cohort
earlier would have inadvertently led to a more pessimistic conclusion about the long-

lasting effect of the intervention on maternal mental health.

The more substantive departure of this paper from our earlier work is the attempt to
put some structure on the dynamic evolution of child skills, accounting for the differ-
ential evolution of maternal mental health and parenting in the treatment vs control

groups. We discuss this next.

4 Mechanisms: Technology of Skill Formation

We now discuss how, following Cunha and Heckman (2008); Attanasio et al. (2020a),
we impose a simplifying structure on the dynamic evolution of the child’s latent hu-
man capital. The purpose is to better summarize and synthesize the multifaceted re-
lationship between maternal mental health, parenting, and the evolution of child de-
velopment across its three domains, and how these relationships are potentially influ-
enced by the intervention. While models of this sort tend to rely upon courageous
assumptions, they can be helpful in providing an overarching structure that binds to-
gether into an intuitive framework many of the reduced form results described above.

We specify the following production function for child development.

Orv1 = f(6r, Li11, Py, X, 175 d) (4)

0: and 6,1 are vectors for child skills at time ¢t and t + 1 respectively. I;;; stands

for parental investment, which occurs between the realizations of 6; and 9t+112. P is

12We use I; 1 instead of I; as an input in the production function to capture investments that accumu-
lated up until t+1. As parental investment is a flow variable and our indicators for investment mostly
measure material investment (e.g., whether the index child has certain toys), I;;1 is more relevant in the
production of ;1
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maternal mental health and functioning at time t which we conceptualize as a capital
input, X contains baseline covariates measured before the treatment assignment and
1 is the vector of random shocks to child development. d = 0 indicates the control
group and d = 1 indicates the treatment group. To proxy for the latent traits 0;, I,
and Iy, 1, we construct factor scores similar to the ones described in Section 2.3.2 but
this time leveraging the dynamic nature of the data and jointly estimating the latent
factors for each domain (physical health, socio-emotional, and cognitive) pooling all
time periods. This procedure simultaneously addresses the problems of measurement

error, identification, location, and scale.

We contribute to the literature in two related ways. First, we include in the model
two dynamic latent factors measuring maternal mental health and functioning P;. Their
measurement is consistent over time and uses state-of-the-art instruments for the screen-
ing and assessment of three relevant conditions—depression, stress, and disability. We
estimate their contribution to the production function of the child’s cognitive, socioe-
motional, and physical health. Earlier related studies at best include a time-invariant
measure of maternal characteristics such as cognitive skills, physical health, or noncog-
nitive skills (Cunha and Heckman, 2008; Cunha et al., 2010; Attanasio et al., 2022b). To
distinguish maternal mental health from parental investments, we conceptualize it as
capital in the production function, similar in principle to the conceptualization of phys-

ical health as capital (Grossman, 1972).

Second, this study is the first to estimate how a psychosocial intervention targeting
the mother might influence the production function of children’s skills, allowing f(; d)
to vary with the intervention d. Similar to a Kitagawa-Oaxaca-Blinder decomposition
(Kitagawa, 1955), we allow the intervention to act through two potential mechanisms:
a change in the level of parental inputs; and a change in the returns to inputs, i.e. the

efficiency with which the inputs translate into child outcomes.

We provide illustrative examples of the channels through which the intervention may

influence the outcomes. First, it may increase inputs such as parental investments, for
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example by encouraging mothers to spend more time with their children or to invest in
new toys and learning materials.!> Second, the intervention may also alter the produc-
tion function, and influence the way that inputs translate into outputs. For example,
even holding the quantity of inputs constant, the intervention may increase the pro-
ductivity of each unit of time spent with the child by improving maternal focus and

empathy, or by inducing a more age-appropriate use of time and physical resources.

For ease of interpretation and estimation, we assume that the production function for
child socioemotional and physical health, cognition, and parental investment is log-

linear (Cobb Douglas).14

(05, 1) = AL+ X In(6F) + 95 In(65) + 15 (65) + v In(PE) + +&, In(PMH)
+y6In(Pf) + 95 In(Tie 1) + vEXi + 1 ®)

ke {H,S,C}

In Lige 1 = Aog + A1 In(0) + A2 In(65) + A3 In(65) + Ay In(PF) + Asy In(PHH) ©
—|—/\6 ln(Pl-I;) + )\7X,‘ + Ujt

where H, S, and C stand for physical health, socioemotional skills, and cognition of
the child, respectively. Eq. (5) reflects that children’s health and cognition in period

t+1 {6t 65

ite1 O 05 .1} are functions of the previous period stock of skills and health

{65, 611,65}, investments made by parents up to that point {I;;1 }, parental education,

as well as maternal mental health and functioning {PZ.C, PMH PEY. X; denotes the same

baseline covariates used in the treatment effect estimation in Section 3, notably the

mother’s baseline age, weight, height, waist circumference and blood pressure, family

13This is demonstrated in Baranov et al. (2020); Angelucci and Bennett (2021), and more likely with
this intervention, which directly encouraged mothers to engage with and stimulate the child.

4Freyberger (2020) shows that an erroneous normalization or misspecification of the latent factor
structure might lead to biased estimates, especially in the case of non-linear production functions such
as CES.
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structure, grandmother being resident, total adults in the household, people per room,
number of children (split by gender), whether the index child is the first child, asset-
based SES index and child gender.! Af; stands for total factor productivity (TFP) and
1k represents unobserved shocks to child development. Eq.(6) relates the stock of child
and parent abilities to parental investment. The same control variables are included as

in Eq.(5).

While all of the distributions of latent factors are allowed to be different across treat-
ment, control, and baseline nondepressed mothers, we only allow the coefficients of
AS, PMH and I, 1 to vary with treatment status (d). This simplifying assumption fo-
cuses the estimation on the two main channels that were targeted by the intervention:
maternal mental health and investments. It allows us to study how the productivity of

maternal mental health and investments changes as a function of the intervention.

We estimate the production and investment functions in equations (5) and (6) in two
stages: at 12 months and at 36 months. To do so, we use the factor scores resulting
from the measurement system discussed above. As a longitudinal comparison of latent
variables requires normalization of the factors on the same measure over time and
we have a completely different set of measures available for parental investment at
this time point, we exclude 24 months. Also, we exclude the lagged cognition in the
estimations for 12 months, as we do not have any cognitive measures available at 6
months. Tables 6-7 report the estimates for the outcomes at 12 months and 36 months

respectively.

The results provide the following key insights. The estimates reveal that children’s
skills are highly persistent over time, indicating ‘self-productivity” in skills. A high
level of socioemotional skills today is strongly predictive of strong socioemotional

skills in the future. This finding is consistent with, for instance, Bufferd et al. (2012),

15As a robustness check, we also include in the controls the baseline level of mental health during
pregnancy, P%IH , to capture the idea that pregnancy might be a critical developmental window in terms
of exposure to depression, and to test for potential departures from the simple Markov dynamics as
suggested by Attanasio et al. (2020b). Results in Appendix Tables A27-A28 show that the results do not
change sizeably once baseline depression is added as a control.
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though their evidence is for persistence from age 3 to 6 years, while we contribute evi-
dence from 6 months to 3 years. We find that self-productivity is actually stronger ear-
lier in childhood. On the other hand, skills are not very predictive across domains—the
‘cross-productivity” of skills in this sample is low (except that cognitive skill develop-

ment is predicted by greater physical health at both 12 and 36 months).

Now consider the associations of maternal and child variables in the control group—
the sample of women who were depressed during pregnancy and received no inter-
vention (top panel). Maternal mental health in the control group is an important con-
tributor to child development and parental investment. The relationship between ma-
ternal mental health and child development is stronger when the child is younger,

while the relationship with investments in children is larger when the child is older.

Variation in maternal mental health within the sample of non-depressed mothers plays
a less prominent role—the interaction term between maternal mental health and the
non-depressed sample is negative in the earlier period and close to zero in the later
period. This confirms the intuition that small changes in mental health among women
diagnosed as depressed are more likely to influence child development than small vari-

ations within a sample of women who are not depressed.

The estimates for the control group show that parental investment at 36 months is
related to the cognitive and socioemotional development of children, but parental in-
vestment at 12 months has no predictive power for developmental outcomes. On the
other hand, parental investment among mothers who were not depressed at baseline

is highly predictive of cognitive development even in the earlier period, at 12 months.

The descriptive associations discussed so far suggest that a dynamic measure of mater-
nal mental health is an important input in the technology of skill formation, and that
it might constitute an omitted variable in previous studies. Given the relevance of ma-
ternal mental health and functioning for child development, an intervention targeting

maternal depression might place children on a higher developmental trajectory.
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Now consider the effect of the intervention on the production function. The interven-
tion creates significant shifts at 12 months, while having no discernible impact at 36
months. For outcomes measured at 12 months of age, we observe that the intervention
raises the productivity of parental investments in socioemotional and cognitive devel-
opment. However, it attenuates the relationship of maternal mental health with child

development in early childhood.

These findings suggest a possible explanation for the lack of results of the intervention
on children’s skills: the increase in maternal mental health induced by the intervention
is muted by a lower productivity of the mental health input in the production func-
tion. Although the level of the input increases, its rate of return decreases, leading to a

negligible change in child development.

The coefficients on the interaction with the treatment group indicator often, if not al-
ways, take the same sign and show a similar magnitude as the coefficients on the in-
teractions with the indicator for women who were not depressed at baseline. This
suggests that the intervention bridges the “depression gap” in the production func-
tion, morphing the technology of skill formation for depressed mothers to look more

like that for women who did not suffer depression during pregnancy.

Finally, mirroring our reduced form analysis of treatment effects and following recent
trends in the literature focusing on socioemotional skills and mental health (Moroni
et al., 2019), we split the sample by gender and estimate the technology of skill forma-
tion separately for boys and girls. Appendix Tables A29-A30 suggest that the influence
of the intervention on the production function of skills seems to be stronger in girls, al-

though statistical power is limited for such comparison.

5 Conclusion

We studied the impacts of a psychosocial intervention delivered to women diagnosed

as depressed in pregnancy, starting in the third trimester of pregnancy and continu-
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ing till the child was 36 months of age. We find that the intervention led to a large
and sustained improvement in maternal mental health and functioning, to some in-
crease in parental investment, though this is imprecisely estimated, and, despite these

improvements, to no discernible improvements in indicators of child development.

To understand the associations of the multiple endogenous variables and the dynamics
more clearly, we estimated a production function for child skills. Among women di-
agnosed as depressed in pregnancy but untreated (the control group), mental health is
strongly related to child outcomes in early childhood and to investments in children in
later childhood. These relations are economically significant: for example, they tend to
be larger in magnitude than the associations between socio-economic status and child

skill development.

This result among perinatally depressed mothers suggests that an intervention target-
ing maternal mental health and parenting behaviors might improve children’s future
skills. However, this does not seem to be the case. The potential reason behind the lack
of effects on skills is that the intervention seems to mute the relationship between ma-
ternal mental health and children’s outcomes. Just as in the sample of non-depressed
mothers, the rate of return of mental health in the production function is close to zero
for the treatment group. Therefore, the increase in mental health induced by the inter-
vention is annihilated by a reduction in its efficiency in producing children’s skills.

Overall, both the reduced form and the production function estimates suggest that
the intervention is effective and tends to move outcomes for perinatally depressed
women and their children towards outcomes for those who were not depressed during

pregnancy.
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Table 2: Trajectory of Maternal Measures

Control Treatment Nondep. Diff. Adjusted

Measurement Mean SD Mean Mean (T-O) Beta SE p-val N
6 Months

PHQ Total 6.842 6.263 6.074 3.159 -0.768 -1.116 0.452 0.014 929
PHQ Categorized 929
Minimal (0-4) 0.447 0.498 0.491 0.732 0.044 0.060 0.037 0.106 929
Mild (5-9) 0.241 0.429 0.265 0.180 0.024 0.035 0.034 0.301 929
Moderate (10-14) 0.149 0.357 0.122 0.049 -0.027 -0.042 0.035 0.228 929
Moderately Severe (15-19) 0.127 0.334 0.087 0.032 -0.054 -0.050 0.024 0.041 929
Severe (20+) 0.035 0.184 0.035 0.006 0.000 -0.003 0.011 0.752 929
PSS Total 17.219 9.369 15.887 11.270 -1.332 -1.520 0.648 0.019 929
Current Major Dep. Episode 0.225 0.418 0.179 0.060 -0.046 -0.071 0.028 0.011 926
Remission 0.447 0.498 0.491 0.044 0.060 0.037 0.106 458
Recovery 0.452 0.499 0.583 0.131 0.128 0.036 0.000 458
Mental Health Index 0 1 0.142 0.516 0.142 0.205 0.056 0.000 929
Mental Health Factor 0 1 0.161 0.647 0.161 0.206 0.052 0.000 929
Whodas Total 7.623 9.420 6.683 2.943 -0.940 -1.652 0.807 0.041 926
Functioning Index 0 1 0.136 0.459 0.136 0.184 0.079 0.019 929
Functioning Factor 0 1 0.108 0.543 0.108 0.181 0.075 0.016 929
Mother Index 0 1 0.168 0.531 0.168 0.211 0.061 0.001 929
12 Months

PSS Total 17.724 9.534 17.309 12.031 -0.414 -1.169 0.743 0.116 940
Current Major Dep. Episode 0.303 0.460 0.256 0.101 -0.047 -0.091 0.036 0.011 938
Mental Health Index 0 1 0.103 0.478 0.103 0.135 0.067 0.044 940
Mental Health Factor 0 1 0.095 0.642 0.095 0.170 0.053 0.001 940
Whodas Total 7.175 9.008 5.843 3.333 -1.332 -1.878 0.731 0.010 940
Functioning Index 0 1 0.192 0.378 0.192 0.248 0.059 0.000 940
Functioning Factor 0 1 0.157 0.469 0.157 0.196 0.069 0.005 940
Mother Index 0 1 0.165 0.457 0.164 0.214 0.071 0.002 940
24 Months

PHQ Total 6.782 6.152 6.829 3.951 0.047 0.052 0.478 0913 903
PHQ Categorized 903
Minimal (0-4) 0.445 0.498 0.424 0.666 -0.022 -0.025 0.034 0.458 903
Mild (5-9) 0.291 0.455 0.333 0.218 0.042 0.028 0.034 0414 903
Moderate (10-14) 0.141 0.349 0.129 0.072 -0.012 -0.001 0.029 0.966 903
Moderately Severe (15-19) 0.064 0.245 0.057 0.027 -0.006 0.005 0.020 0.792 903
Severe (20+) 0.059 0.236 0.057 0.017 -0.002 -0.007 0.017 0.692 903
PSS Total 14.027 8.257 15.724 10.645 1.697 1.129 0.633 0.075 903
Current Major Dep. Episode 0.251 0.435 0.254 0.106 0.002 0.012 0.033 0.713 900
Mental Health Index 0 1 -0.139 0.328 -0.139 -0.033 0.051 0.515 903
Mental Health Factor 0 1 0.028 0.532 0.028 -0.002 0.057 0.970 903
Whodas Total 7.532 8.476 7.757 4.230 0.225 0.503 0.648 0.437 903
Functioning Index 0 1 -0.087 0.303 -0.087 -0.095 0.077 0.219 903
Functioning Factor 0 1 -0.013 0.406 -0.013 -0.036 0.072 0.616 903
Mother Index 0 1 -0.170 0.302 -0.170 -0.071 0.061 0.240 903
36 Months

PHQ Total 6.481 6.254 5.845 3.441 -0.637 -1.737 0.505 0.001 889
PHQ Categorized 889
Minimal (0-4) 0.509 0.501 0.534 0.730 0.025 0.071 0.039 0.067 889
Mild (5-9) 0.241 0.429 0.218 0.139 -0.024 -0.022 0.030 0.458 889
Moderate (10-14) 0.097 0.297 0.150 0.090 0.053 0.061 0.021 0.004 889
Moderately Severe (15-19) 0.106 0.309 0.068 0.034 -0.039 -0.056 0.021 0.009 889
Severe (20+) 0.046 0.211 0.029 0.006 -0.017 -0.055 0.019 0.004 889
PSS Total 14.931 9.731 13.971 9.857 -0.960 -2.855 0.885 0.001 889
GAD Total 5.542 6.437 4.644 3.028 -0.899 -2.571 0.632 0.000 623
GAD Total > 10 0.165 0.372 0.113 0.070 -0.052 -0.089 0.038 0.019 623
Current Major Dep. Episode 0.213 0.410 0.160 -0.102 0.043 -0.119 0.035 0.001 889
Mental Health Index 0 1 0.168 0.425 0.168 0.325 0.090 0.000 889
Mental Health Factor 0 1 0.134 0.553 0.134 0.267 0.077 0.001 889
Whodas Total 6.778 9.444 5.874 3.338 -0.904 -2.790 0.867 0.001 889
Functioning Index 0 1 0.066 0.317 0.066 0.220 0.074 0.003 889
Functioning Factor 0 1 0.118 0.377 0.118 0.287 0.080 0.000 889
Mother Index 0 1 0.128 0.372 0.128 0.291 0.092 0.001 889

Note: Adjusted coefficients are obtained from the regressions of items on the treatment indicator and its interactions with the (demeaned) baseline

covariates including baseline PHQ Total, baseline Whodas Total, baseline PSS Total, mother’s baseline age, weight, height, waist circumference
and blood pressure, family structure, grandmother being resident, total adults in the household, people per room, number of living children
(splitted by gender), whether the index child is the first child, parental education (in years), asset based SES index, life events checklist score,
interviewer fixed effect, union council fixed effect and days from baseline. Robust and clustered standard errors at the cluster level are reported in
the SE column. Anderson indices and factor scores are coded so that higher score always indicates better outcome. Mental Health Index : all PHQ
items + all PSS items + all SCID items + all GAD items whenever available. Functioning Index : all Whodas items. Mother Index : all PHQ items
+ all PSS items + all SCID items + all GAD items + all Whodas items whenever available. Remission: Proportion of depressed at baseline having
PHQ Total<5 at 3 or 6 months. Recovery: Proportion of depressed at baseline having PHQ Total<5 at 3 and 6 months.
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Table 3: Trajectory of Child Measures I

Control Treatment  Nondep. Diff.

Adjusted

Measurement Mean SD Mean Mean (T-O) Beta SE p-val N
6 Months

Weight for age z-score -0.857 1.140 -0.903 -0.892  -0.046 -0.140 0123 0254 923
Height for age z-score 0.086 1.688 0.278 0.053 0.192 0.063 0.177 0.720 920
Head Circ. for age z-score -0.809 1.044 -0.882 -0.813 -0.073 -0.133 0.099 0.178 923
Child Health Index 0 1 0.001 -0.020 0.001 -0.055 0.067 0.419 929
Child Health Factor 0 1 -0.020 -0.015 -0.020 -0.011 0.073 0.878 929
ASQ Total 9.512 13.247 9.977 9.302 0.465 0.045 1.217 0.971 852
ASQ Self-regulation 3.902 6.906 3.848 3930  -0.055 -0.507  0.600 0.398 852
ASQ Communication 0.366 1.711 0.461 0.547 0.095 0.061 0.196 0.757 852
ASQ Adaptive Func. 3.805 6.275 4.078 3.651 0.273 0.579 0.521 0.266 852
ASQ Affect 0.415 1.839 0.691 0.442 0.277 0.407 0.169 0.016 852
ASQ Interaction 0.829 2.581 0.599 0.477  -0.230 -0.636 0.237 0.007 852
Child SE Index 0 1 -0.034 0.041 -0.034 -0.049 0.073 0.495 852
Child SE Factor 0 1 0.050 -0.028 0.050 0.076 0.057 0.187 852
Child Index 0 1 -0.028 0.033 -0.028 -0.067 0.073 0.357 929
12 Months

Weight for age z-score -0.795 1.128 -0.751 -0.769 0.044 0.208 0.122 0.088 934
Height for age z-score -0.782 1.312 -0.713 -0.784 0.069 0.119 0.108 0.273 934
Head Circ. for age z-score -0.849 1.000 -0.951 -0.911 -0.102 -0.110 0.095 0.247 938
Child Health Index 0 1 0.012 -0.016 0.012 -0.031 0.063 0.623 940
Child Health Factor 0 1 0.047 0.064 0.047 0.015 0.067 0.824 940
ASQ Total 11.689 13.958 9.731 10.112  -1.958 -1.795 1.002 0.073 940
ASQ Self-regulation 5.022 8.799 3.655 4427  -1.367 -1.633 0.604 0.007 940
ASQ Communication 0.504 2117 0.717 0.450 0.213 0.474 0.205 0.021 940
ASQ Adaptive Func. 5.219 6.240 4.596 4.233 -0.623 -0.450 0.415 0.278 940
ASQ Affect 0.307 1.452 0.224 0.368 -0.083 0.026 0.120 0.827 940
ASQ Interaction 0.439 1.825 0.359 0.317  -0.080 -0.143 0.117 0.219 940
Child SE Index 0 1 0.106 0.050 0.106 0.105 0.057 0.064 940
Child SE Factor 0 1 0.157 0.111 0.157 0.165 0.062 0.008 940
Bayley Cognitive (scaled) 9.196 2.249 9.276 9.430 0.081 0.022 0.182 0.904 923
Bayley Receptive (scaled) 7.942 1.373 7.949 7.969 0.007 -0.141 0.111 0.205 923
Bayley Expressive (scaled) 9.076 1.634 8.954 9.212 -0.122 -0.145 0.154 0.346 923
Bayley Fine motor (scaled) 9.036 1.724 8.908 9.012  -0.128 -0265 0170 0118 923
Bayley Gross motor (scaled) 8.209 2217 8.120 8.096  -0.089 0.065 0.221 0.768 923
Child Cog Index 0 1 -0.038 0.038 -0.038 -0.050 0.070 0.471 940
Child Cog Factor 0 1 -0.064 0.064 -0.064 -0.084 0.083 0.309 940
Child Index 0 1 0.096 0.051 0.096 0.069 0.050 0.169 940

Note: SE=socioemotional skills. Adjusted coefficients are obtained from the regressions of items on the treatment indicator and its
interactions with (demeaned) baseline covariates including baseline PHQ Total, baseline Whodas Total, baseline PSS Total, mother’s
baseline age, weight, height, waist circumference and blood pressure, family structure, grandmother being resident, total adults in
the household, people per room, number of living children (split by gender), whether the index child is the first child, parental
education levels, asset based SES index, life events checklist score, interviewer fixed effect, union council fixed effect and days from
baseline. All estimations control for child gender and age (in days). Robust and clustered standard errors at the cluster level are
reported in the SE column. Anderson indices and factor scores are coded so that higher score always indicates better outcome.
Mental Health Index : all PHQ items + all PSS items + all SCID items + all GAD items whenever available. Physical Health Index
: all Whodas items. Mother Index : all PHQ items + all PSS items + all SCID items + all GAD items + all Whodas items whenever

available.
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Table 4: Trajectory of Child Measures II

Control Treatment Nondep. Diff. Adjusted

Measurement Mean SD Mean Mear; (T-C) ];eta SE p-val N
24 Months

Weight for age z-score -0.911 1.045 -1.003 -0.847 -0.092 -0.058 0.077 0.453 895
Height for age z-score -1.149 1.183 -1.133 -1.045 0.017 -0.007 0.099 0.941 900
Head Circ. for age z-score -0.852 0.875 -0.975 -0.964  -0.123 -0.166  0.083  0.044 901
Child Health Index 0 1 -0.097 0.004 -0.097 -0.082 0.077 0.290 903
Child Health Factor 0 1 -0.130 0.053 -0.130 -0.100 0.083 0.227 903
ASQ Total 12.237  23.633 13.900 15.764 1.662 1.232 1.346 0.360 899
ASQ Self-regulation 2.591 5.623 2.738 2.717 0.147 0.144 0.334 0.667 903
ASQ Compliance 0.182 1.339 0.286 0.486 0.104 0.112 0.104 0.284 903
ASQ Communication 0.841 4.065 0.833 1.438 -0.008 0.028 0.245 0.910 903
ASQ Adaptive Func. 1.250 3.046 1.286 1.522 0.036 -0.166 0.201 0.408 903
ASQ Autonomy 0.250 1.528 0.381 0.581 0.131 0.122 0.097 0.211 903
ASQ Affect 0.932 3.533 0.952 1.353 0.021 -0.026 0.283 0.925 903
ASQ Interaction 5.982 9.841 7.225 7.516 1.243 1.150 0.615 0.061 899
Child SE Index 0 1 -0.043 -0.162 -0.043 0.054 0.071 0.453 903
Child SE Factor 0 1 -0.050 -0.217 -0.050 -0.065 0.067 0.334 903
Child Index 0 1 -0.071 -0.128 -0.071 0.030 0.074 0.681 903
36 Months

Weight for age z-score -0.951 1.030 -1.056 -0.939 -0.105 -0.160 0.098 0.101 881
Height for age z-score -0.846 1.012 -0.925 -0.778 -0.079 -0.176 0.123 0.152 885
Child Health Index 0 1 -0.099 0.045 -0.099 -0.120 0.090 0.182 889
Child Health Factor 0 1 -0.120 0.040 -0.120 -0.167 0.081 0.038 889
ASQ Total 41.181 19.526 41.189 38.576 0.009 -1.450 1.637 0.376 889
ASQ Self-regulation 19.630 10.120 18.689 17.944 -0.940 -1.321 0.732 0.071 889
ASQ Compliance 0.602 2.071 0.728 0.685 0.126 0.136 0.196 0.486 889
ASQ Communication 0.741 2.294 0.947 0.642 0.206 -0.117 0.260 0.653 889
ASQ Adaptive Func. 2.940 4.874 3.617 3.062 0.677 0.312 0.623 0.616 889
ASQ Autonomy 10.069 2.872 9.515 9.839 -0.555 -0.382 0.207 0.065 889
ASQ Affect 0.810 3.150 0.801 0.450 -0.009 -0.223 0.380 0.557 889
ASQ Interaction 6.389 5.491 6.893 5.953 0.504 0.143 0.275 0.603 889
SDQ Total 14.718 6.127 14.733 13.687 0.015 0.262 0.331 0.428 889
Boi Total 18.617 11.174 18.124 20.021 -0.493 0.291 0.357 0.415 889
Child SE Index 0 1 -0.022 0.240 -0.022 0.012 0.076 0.875 889
Child SE Factor 0 1 0.025 0.147 0.025 0.059 0.102 0.565 889
Bayley Receptive (scaled) 9.977 2.600 10.417 10.413 0.440 0.390 0.206 0.058 886
Bayley Fine motor (scaled) 11.377 4.117 11.422 11.308 0.045 0.041 0.286 0.885 886
Child Cog Index 0 1 0.092 0.074 0.092 0.090 0.074 0.225 889
Child Cog Factor 0 1 0.036 -0.030 0.036 0.049 0.076 0.520 889
Child Index 0 1 -0.034 0.242 -0.034 -0.005 0.079 0.953 889

Note: SE=socioemotional skills. Adjusted coefficients are obtained from the regressions of items on the treatment indicator and
its interactions with (demeaned) baseline covariates including baseline PHQ Total, baseline Whodas Total, baseline PSS Total,
mother’s baseline age, weight, height, waist circumference and blood pressure, family structure, grandmother being resident,
total adults in the household, people per room, number of living children (split by gender), whether the index child is the first
child, parental education levels, asset based SES index, life events checklist score, interviewer fixed effect, union council fixed
effect and days from baseline. All estimations control for child gender and age (in days). Robust and clustered standard errors at
the cluster level are reported in the SE column. Anderson indices and factor scores are coded so that higher score always indicates
better outcome. Mental Health Index : all PHQ items + all PSS items + all SCID items + all GAD items whenever available. Physical
Health Index : all Whodas items. Mother Index : all PHQ items + all PSS items + all SCID items + all GAD items + all Whodas
items whenever available.
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Table 5: Trajectory of Parental Investment

Control Treatment Nondep. Diff. Adjusted

Measurement Mean SD Mean Meaﬁl (T-O) l;eta SE  p-val N
6 Months

MPAS Total 86.354 6.146 86.166 87.397 -0.188 0.302 0.624 0.629 929
MSES Total 36.886 3.710 37.265 37.726  0.379 0229 0264 0.387 929
Investment Index 0 1 0.083 0.180 0.083 0.095 0.065 0.145 929
Investment Factor 0 1 0.060 0.417 0.060 0.076 0.057 0.187 929
12 Months

HOME Total 30.680 5.683 31.099 32419 0419 0.639 0499 0.200 940
HOME Responsivity 9.732 1.434 9.865 9.787 0.133 0.226 0.114 0.047 940
HOME Acceptance 6.088 1.389 6.224 6.192 0.136 0.152 0.126 0.226 940
HOME Organization 3.434 1417 3.556 3.775 0.122 0.153 0.142 0.281 940
HOME Learning Mat.  4.728 2.643 4.798 5.487 0.070 0.176 0256 0.493 940
HOME Involvement 3.886 1.453 3.892 4264 0.006 0.001 0.128 0.995 940
HOME Variety 2.811 0.582 2.762 2914 -0.049 -0.069 0.066 0.298 940
Investment Index 0 1 0.131 0.262 0.131 0.142 0.075 0.059 940
Investment Factor 0 1 0.062 0.447  0.062 0.080 0.084 0.344 940
24 Months

OMCI Total 37.374 4.641 37.074 38.161 -0.267 -0.146 0.409 0.721 885
Investment Index 0 1 -0.076 0.166 -0.076 -0.045 0.084 0.592 889
Investment Factor 0 1 0.012 0.035 0.012 -0.031 0.083 0.710 889
36 Months

HOME Total 37.347 4.494 37.607 38.582  0.260 0.279 0366 0.446 889
HOME Responsivity ~ 10.472  0.899 10.437 10.497 -0.035 -0.040 0.065 0.535 889
HOME Acceptance 6.759 1.204 6.898 6.919 0.139 0.173 0.095 0.068 889
HOME Organization 5.028 0.935 5.049 5.148 0.021 -0.002 0.075 0.982 889
HOME Learning Mat.  6.435 2.451 6.505 7.004 0.070 0.134 0222 0.546 889
HOME Involvement 5.065 1.303 5.121 5.313 0.057 0.039 0.090 0.665 889
HOME Variety 3.588 0.847 3.597 3.702 0.009 -0.025 0.052 0.625 889
OMCI Total 40.958 3.992 41.362 41.353 0.403 0.261 0.390 0.503 886
Investment Index 0 1 0.060 0.179  0.060 0.079 0.071 0.264 889
Investment Factor 0 1 0.070 0.365 0.070 0.113 0.077 0.143 889

Note: MPAS : Maternal Postnatal Attachment Scale, MSES : Maternal Self-Efficacy Scale, OMCI: Observa-
tion for Mother Child Interaction. Adjusted coefficients are obtained from the regressions of items on the
treatment indicator and its interactions with the (demeaned) baseline covariates including baseline PHQ To-
tal, baseline Whodas Total, baseline PSS Total, mother’s baseline age, weight, height, waist circumference and
blood pressure, family structure, grandmother being resident, total adults in the household, people per room,
number of living children (split by gender), whether the index child is the first child, parental education lev-
els, asset based SES index, life events checklist score, interviewer fixed effect, union council fixed effect and
days from baseline. All estimations control for child gender and age (in days). Robust and clustered standard
errors at the cluster level are reported in the SE column. Anderson indices and factor scores are coded so
that higher score always indicates better outcome. Investment Index : all MPAS items +all MSES items at 6
months, all HOME items at 12 and 36 months, all OMCI items at 24 months.
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Effect size in standard deviations of the control group

Effect size in standard deviations of the control group

Figure 2: Coefficient Plots of Indices
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(a) Maternal mental

health, 6 months

(b) Maternal mental

health, 12 months

(c) Maternal mental

health, 24 months

Figure 4: Kernel Densities of Latent Factors
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Table 6: Estimates of the Production Function and Investment Equations I

Socioemotional Physical Cognition Parental
skills (12m) health (12m) (12m) investment (12m)
@ 2 ®) (4)
SE skills (6m) 0.541*** 0.001 0.060* 0.046
(0.047) (0.013) (0.034) (0.028)
physical health (6m) 0.044 0.928*** 0.109*** 0.077***
(0.037) (0.014) (0.042) (0.024)
mother mental health (6m) 0.119* 0.079** 0.136* —0.104
(0.062) (0.030) (0.074) (0.069)
mother functioning (6m) —0.043 —0.044** —0.023 0.082*
(0.053) (0.020) (0.044) (0.043)
investment (12m) 0.051 0.030 —0.012
(0.081) (0.022) (0.059)
Interactions
mother MH (6m) x treat —0.217%** —0.060 —0.198** 0.113
(0.079) (0.038) (0.093) (0.083)
mother MH (6m) x nondep. —0.059 —0.133"** —0.064 0.121
(0.098) (0.035) (0.094) (0.080)
investment (12m) x treat 0.107 —0.027 0.339%**
(0.106) (0.035) (0.091)
investment (12m) x nondep. —0.008 —0.023 0.199***
(0.084) (0.030) (0.073)
Total factor productivity (TFP)
TFP —0.567 —0.516 42917+ 0.593
(0.887) (0.329) (0.943) (0.823)
TFP x treat 0.480*** 0.036* —0.030 0.051
(0.060) (0.021) (0.057) (0.061)
TFP x nondep. 0.283*** 0.075*** —0.007 0.131**
(0.060) (0.021) (0.045) (0.056)
Baseline controls
SES assets —0.016 0.004 0.009 0.093***
(0.020) (0.007) (0.024) (0.016)
mother’s education (years) —0.003 0.005 —0.004 0.019***
(0.006) (0.003) (0.007) (0.004)
husband’s education (years) 0.001 —0.006** —0.002 0.016**
(0.007) (0.003) (0.006) (0.007)
Observations 932 932 927 932
R2 0.503 0.881 0.256 0.373
Adjusted R2 0.468 0.873 0.203 0.331

SE= socioemotional skills, MH=mental health. Dependent variables are child outcomes and parental in-
vestment factors at 12 months postpartum. Independent variables include an indicator of treatment status
(control, treatment, nondepressed), child and maternal factors at 6 months, parental investment factor at
12 months. Maternal mental health and parental investment are interacted with the treatment status. All
estimations control for baseline characteristics including, mother’s baseline age, weight, height, waist cir-
cumference and blood pressure, family structure, grandmother being resident, total adults in the household,
people per room, number of living children (split by gender), whether the index child is the first child,
parental education levels, asset based SES index, life events checklist score, interviewer fixed effect, union
council fixed effect, days from baseline and child age in days. Robust and clustered standard errors at the
cluster level are reported in paranthesis.

Note: *p<0.1; **p<0.05; **p<0.01
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Table 7: Estimates of the Production Function and Investment Equations II

Socioemotional Physical Cognition Parental
skills (36m) health (36m) (36m) investment (36m)
1 2) ®) (4)
SE skills (12m) 0.242%** 0.035* 0.013 —0.084"**
(0.036) (0.019) (0.023) (0.032)
physical health (12m) 0.029 1.049*** 0.049** 0.064**
(0.041) (0.026) (0.023) (0.029)
cognition (12m) —0.004 —0.018 0.056** 0.032
(0.037) (0.022) (0.022) (0.033)
mother mental health (12m) 0.080 0.040 —0.070 0.200***
(0.096) (0.050) (0.058) (0.075)
mother functioning (12m) —0.073 —0.049* 0.054* —0.007
(0.050) (0.027) (0.031) (0.049)
investment (36m) 0.161** 0.001 0.090**
(0.069) (0.039) (0.040)
Interactions
mother MH (12m) x treat 0.052 —0.056 0.059 —0.154*
(0.112) (0.057) (0.063) (0.085)
mother MH (12m) x nondep. 0.005 0.003 —0.007 —0.077
(0.112) (0.046) (0.067) (0.088)
investment (36m) x treat —0.184* 0.038 —0.084
(0.109) (0.054) (0.059)
investment (36m) x nondep. 0.016 —0.048 —0.005
(0.100) (0.045) (0.050)
Total factor productivity (TFP)
TFP 0.625 —1.584** 1.868** 1.793
(2.452) (0.713) (0.910) (1.290)
TFP x treat —0.116 —0.169*** 0.021 0.133**
(0.084) (0.045) (0.042) (0.059)
TFP x nondep. —0.174*** —0.004 —0.048 0.103
(0.067) (0.039) (0.037) (0.065)
Baseline controls
SES assets —0.014 —0.004 —0.001 0.053***
(0.015) (0.012) (0.011) (0.019)
mother’s education (years) —0.006 0.006 0.013*** 0.016"**
(0.006) (0.004) (0.004) (0.005)
husband’s education (years) 0.009 —0.003 0.008 0.031***
(0.007) (0.004) (0.006) (0.008)
Observations 881 881 881 881
R2 0.422 0.838 0.297 0.312
Adjusted R2 0.384 0.828 0.251 0.269

SE= socioemotional skills, MH=mental health. Dependent variables are child outcomes and parental in-
vestment factors at 36 months postpartum. Independent variables include an indicator of treatment status
(control, treatment, nondepressed), child and maternal factors at 12 months, parental investment factor
at 36 months. Maternal mental health and parental investment are interacted with the treatment status.
All estimations control for baseline characteristics including mother’s baseline age, weight, height, waist
circumference and blood pressure, family structure, grandmother being resident, total adults in the house-
hold, people per room, number of living children (split by gender), whether the index child is the first child,
parental education levels, asset based SES index, life events checklist score, interviewer fixed effect, union
council fixed effect, days from baseline and child age in days. Robust and clustered standard errors at the
cluster level are reported in paranthesis.
Note: *p<0.1; **p<0.05; ***p<0.01
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Appendix

A Measures of Child Development, Parental Background
and Investment

The following table provides the full list of measurements for child development,

parental skills investment and baseline household characteristics that we were initially

interested in.

Latent Factor Measurements Baseline 3 months 6 months 12months 24 months 36 months
Child’s Socioemotional Skills Ages and Stages‘Q'uest.iormaire (.ASQ-‘SE) sall items‘ NA NA v v v v
65) and (05 Strengths and Difficulties Questionnaire (SDQ) : all items NA NA NA NA NA v
(67) and (67,)
Child’s weight for age Z-score NA 4 4 v 4 v
Cl;\iild/s l’h}gical Health Child’s height for age Z-score NA v v v v v
(6;7) and (6;3,) Child’s Head Circumference for age Z-score NA v 4 v 4 NA
Bayley Scales of Infant Development: Fine Motor NA NA NA v NA 4
. " Bayley Scales of Infant Development: Gross Motor NA NA NA v NA NA
Cl’éﬂd s Co%mtlon Bayley Scales of Infant Development: Cognitive NA NA NA v NA NA
(6F) and (6., Bayley Scales of Infant Development: Expressive NA NA NA v NA NA
yley P P
Bayley Scales of Infant Development: Receptive NA NA NA v NA v
, . Number of years the mother spent in education 4 NA NA NA NA NA
Parents’ Education A . . v
at Baseline (PC) Number of years the father spent in education NA NA NA NA NA
Patient Health Questionnaire (PHQ - 9): all items 4 4 v NA 4 v
M(;}EGFSV Mental Health Structured Clinical Interview for the DSM (SCID) : all items v/ v v v v v
P) Cohen Perceived Stress Scale (PSS): all items v v v v v v
Mothers’ Functioning WHO Disability Assessment Schedule (WHO-DAS): all items v/ 4 v v 4 v
(M)
HOME:Learning Material Subscale NA 4 NA v NA 4
HOME:Responsivity Subscale NA 4 NA v NA 4
Parental Investment HOME:Acceptance Subscale NA 4 NA v NA v
(1) and (I;+1) HOME:Organization Subscale NA v NA v NA v
HOME:Involvement Subscale NA v NA v NA v
HOME:Variety Subscale NA 4 NA v NA 4
Observation of Mother-Child Interaction NA NA NA NA v v

Table Al: Possible Measures for Child Development, Parental Background and Invest-

ment
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B Balance and Attrition

Table A2: Characteristics of Attritors at 6 months

Attritor characteristics

Attritor characteristics
by treatment arm

Sample

Attritor

Diff.

Attritor

Attritor

Diff.

mean mean (2)-(1) p-val T mean C mean T-C p-val
6 (2 3) 4 ®) (6) ) (®)

Mother’s age 26.617 27.076 0.459 0.208 26.906 26.966 -0.060 0.949
Mother’s height (cm) 157.012 156.909 -0.103 0.832 157.323 155.834 1.489 0.214
Mother’s weight (kg) 60.378 59.945 -0.434 0.513 58.711 59.417 -0.706 0.737
Mother’s waist circ. (in) 37.217 36.976 -0.240 0.393 36.225 36.651 -0.426 0.593
Mother’s blood pressure 71.242 73.312 2.071 0.041 69.604 75.220 -5.617 0.036
PHQ total 8.671 8.667 -0.004 0.995 15.094 14.627 0.467 0.483
WHODAS total 10.861 11.298 0.437 0.613 17.302 16.627 0.675 0.709
PSS total 17.670 17.938 0.268 0.705 23.075 23.644 -0.569 0.707
Joint/extended family 0.665 0.627 -0.039 0.340 0.491 0.542 -0.052 0.566
Grandmother present 0.700 0.613 -0.086 0.058 0.472 0.559 -0.088 0.447
Total adults in the hh 5.742 5.804 0.063 0.769 4.792 5.407 -0.614 0.337
People per room 2.348 2.721 0.373 0.012 3.077 2.749 0.328 0.481
Number of girls 0.776 0.809 0.033 0.699 1.075 0.831 0.245 0.227
Number of boys 0.688 0.693 0.005 0.923 1.057 0.712 0.345 0.033
First child 0.292 0.347 0.055 0.074 0.226 0.322 -0.096 0.196
SES asset index 0.041 -0.186 -0.227 0.097 -1.155 -0.440 -0.715 0.011
Mother’s education 7.792 7.324 -0.468 0.145 5.547 7.017 -1.470 0.105
Father’s education 8.643 8.564 -0.078 0.740 7.679 7.881 -0.202 0.758
Life Events Checklist 3.632 3.653 0.021 0.899 4.377 4.102 0.276 0.623
Observations 929 225 1154 53 59 112
Joint test (p-value) 0.138

Note: Table shows baseline characteristics and their differences for women who were lost to 6 months follow-up.
Columns 1-4 compare the 6 months follow-up sample to attritors at 6 months. Columns 5-8 compares the baseline
characteristics of attritors at 6 months by treatment arm. p-value at the bottom of the table comes from the F-test that
jointly tests all coefficients with the null hypothesis of attritors in the treatment and control groups being balanced.

Table A3: Characteristics of Attritors at 12 months

Attritor characteristics

Attritor characteristics
by treatment arm

Sample Attritor Diff. Attritor Attritor Diff.
mean mean 2)-(1) p-val T mean C mean T-C p-val
©)] @ ®3) “) ©®) 6) @) ®

Mother’s age 26.719 26.650 -0.070 0.850 26.267 27.220 -0.954 0.298
Mother’s height (cm) 157.035 156.804 -0.231 0.618 156.948 155.608 1.340 0.214
Mother’s weight (kg) 60.442 59.642 -0.800 0.238 57.970 59.758 -1.788 0.422
Mother’s waist circ. (in) 37.224 36.931 -0.293 0.315 36.083 37.051 -0.968 0.285
Mother’s blood pressure 71.449 72.512 1.063 0.324 70.817 73.153 -2.336 0.386
PHQ total 8.478 9.514 1.036 0.034 14.983 14.864 0.119 0.857
WHODAS total 10.714 11.967 1.253 0.214 16.750 16.966 -0.216 0.905
PSS total 17.589 18.304 0.714 0.305 23.367 23.068 0.299 0.831
Joint/extended family 0.653 0.678 0.024 0.445 0.550 0.627 -0.077 0.317
Grandmother present 0.694 0.636 -0.058 0.166 0.517 0.576 -0.060 0.560
Total adults in the hh 5.747 5.785 0.038 0.866 5.167 5.695 -0.528 0.376
People per room 2.360 2.686 0.326 0.046 3.025 2.824 0.201 0.672
Number of girls 0.762 0.874 0.112 0.178 1.100 0.949 0.151 0.424
Number of boys 0.699 0.645 -0.054 0.414 0.933 0.695 0.238 0.178
First child 0.293 0.346 0.053 0.188 0.217 0.339 -0.122 0.154
SES asset index 0.025 -0.131 -0.156 0.240 -0.917 -0.267 -0.650 0.024
Mother’s education 7.737 7.542 -0.195 0.578 6.183 7.237 -1.054 0.209
Father’s education 8.643 8.561 -0.082 0.734 7.967 7.966 0.001 0.999
Life Events Checklist 3.629 3.668 0.040 0.833 4.567 3.966 0.601 0.275
Observations 940 214 1154 60 59 119
Joint test (p-value) 0.498

Note: Table shows baseline characteristics and their differences for women who were lost to 12 months follow-up.
Columns 1-4 compare the 12 months follow-up sample to attritors at 12 months. Columns 5-8 compares the baseline
characteristics of attritors at 12 months by treatment arm. p-value at the bottom of the table comes from the F-test that
jointly tests all coefficients with the null hypothesis of attritors in the treatment and control groups being balanced.
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Table A4: Characteristics of Attritors at 24 months

Attritor characteristics

Attritor characteristics
by treatment arm

Sample Attritor Diff. Attritor Attritor Diff.
mean mean (2)-(1) p-val T mean C mean T-C p-val
©) @ ®3) 4 ®) ) @) ®)

Mother’s age 26.638 26.952 0.314 0.411 26.562 27.597 -1.035 0.308
Mother’s height (cm) 157.120 156.530 -0.591 0.196 156.705 156.331 0.374 0.744
Mother’s weight (kg) 60.489 59.592 -0.897 0.246 58.074 58.863 -0.789 0.684
Mother’s waist circ. (in) 37.262 36.838 -0.424 0.180 36.332 36.504 -0.173 0.828
Mother’s blood pressure 71.411 72.488 1.077 0.360 69.699 74.433 -4.734 0.085
PHQ total 8.373 9.737 1.364 0.007 15.425 14.940 0.484 0.439
WHODAS total 10.647 12.024 1.377 0.082 16.219 16.851 -0.632 0.704
PSS total 17.435 18.753 1.318 0.058 23.534 23.448 0.086 0.947
Joint/extended family 0.661 0.645 -0.016 0.603 0.548 0.582 -0.034 0.676
Grandmother present 0.695 0.637 -0.058 0.111 0.562 0.567 -0.006 0.954
Total adults in the hh 5.728 5.849 0.121 0.565 5.014 5.851 -0.837 0.139
People per room 2.311 2.815 0.504 0.002 3.054 2.811 0.242 0.603
Number of girls 0.753 0.888 0.135 0.057 1.014 0.985 0.029 0.884
Number of boys 0.687 0.697 0.011 0.866 0.945 0.791 0.154 0.335
First child 0.297 0.323 0.026 0.483 0.233 0.284 -0.051 0.555
SES asset index 0.033 -0.135 -0.168 0.187 -0.788 -0.321 -0.466 0.086
Mother’s education 7.746 7.538 -0.209 0.507 6.863 7.045 -0.182 0.833
Father’s education 8.731 8.255 -0.476 0.056 7.890 7.194 0.696 0.290
Life Events Checklist 3.579 3.841 0.261 0.132 4.548 4.090 0.458 0.364
Observations 903 251 1154 73 67 140
Joint test (p-value) 0.046

Note: Table shows baseline characteristics and their differences for women who were lost to 24 months follow-
up. Columns 1-4 compare the 24 months follow-up sample (including nondepressed arm) to attritors at 24 months.
Columns 5-8 compares the baseline characteristics of attritors at 24 months by treatment arm. p-value at the bottom
of the table comes from the F-test that jointly tests all coefficients with the null hypothesis of attritors in the treatment
and control groups being balanced.

Table A5: Characteristics of Attritors at 36 months

Attritor characteristics

Attritor characteristics
by treatment arm

Sample Attritor Diff. Attritor Attritor Diff.
mean mean (2)-(1) p-val T mean C mean T-C p-val
@ 2 (©) ) ©®) ©6) @) ®)

Mother’s age 26.669 26.830 0.161 0.640 26.468 27.437 -0.969 0.317
Mother’s height (cm) 157.047 156.806 -0.242 0.658 157.260 155.903 1.357 0.229
Mother’s weight (kg) 60.582 59.325 -1.257 0.064 58.739 58.955 -0.216 0911
Mother’s waist circ. (in) 37.262 36.862 -0.400 0.155 36.304 36.980 -0.676 0.350
Mother’s blood pressure 71.504 72121 0.617 0.573 70.532 72.986 -2.453 0.344
PHQ total 8.379 9.645 1.266 0.007 15.130 14.662 0.468 0.446
WHODAS total 10.714 11.725 1.010 0.160 16.299 16.268 0.031 0.982
PSS total 17.553 18.287 0.733 0.310 23.325 22.549 0.775 0.548
Joint/extended family 0.666 0.630 -0.036 0.278 0.571 0.563 0.008 0.919
Grandmother present 0.697 0.634 -0.063 0.094 0.558 0.592 -0.033 0.691
Total adults in the hh 5.763 5.725 -0.038 0.865 5.078 5.676 -0.598 0.304
People per room 2.353 2.647 0.294 0.041 3.013 2.715 0.298 0.443
Number of girls 0.759 0.860 0.101 0.133 1.104 0.859 0.245 0.181
Number of boys 0.701 0.649 -0.052 0.428 0.883 0.732 0.151 0.331
First child 0.290 0.343 0.053 0.115 0.273 0.296 -0.023 0.784
SES asset index 0.038 -0.144 -0.182 0.164 -0.862 -0.449 -0.413 0.159
Mother’s education 7.738 7.577 -0.161 0.536 6.714 6.887 -0.173 0.808
Father’s education 8.682 8.445 -0.236 0.266 7.948 7.634 0.314 0.600
Life Events Checklist 3.620 3.691 0.071 0.659 4.558 3.915 0.643 0.163
Observations 889 265 1154 77 71 148
Joint test (p-value) 0.652

Note: Table shows baseline characteristics and their differences for women who were lost to 36 months follow-
up. Columns 1-4 compare the 36 months follow-up sample (including nondepressed arm) to attritors at 36 months.
Columns 5-8 compares the baseline characteristics of attritors at 36 months by treatment arm. p-value at the bottom
of the table comes from the F-test that jointly tests all coefficients with the null hypothesis of attritors in the treatment
and control groups being balanced.
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Table A7: Balance in the Non-depressed Sample

Control ND Treat ND Diff. SE —val
Mean SD  Mean  (TND-CND) P

(1) (2) (3) (4) ©) (6
Mother’s Age 26170  4.185 26.573 0403 0.390 0.301
Mother’s height (cm) 157.422  6.426 156.794 -0.628 0.516  0.224
Mother’s weight (kg) 60.127  10.796 59.652 -0.475 1.103  0.667
Mother’s waist circ. (in) 37.092 4223 37.176 0.084 0420 0.841
Mother’s blood pressure ~ 71.576  9.687 71.757 0.180 0.804 0.822
PHQ Total 2792 2438 2.800 0.008 0.293 0.979
WHODAS Total 5381  6.235 5.841 0460 0.59 0.440
PSS Total 12.467 6.619 11.963 -0.504 0.722 0.485
Joint/extended family 0716  0.452 0.698 -0.018 0.044 0.686
Grandmother present 0.727  0.446 0.708 -0.018  0.035  0.600
Total adults in the hh 6.042 3216 5.929 -0.113  0.256  0.659
People per room 2.260 1.825 2.171 -0.089  0.158 0.572
Number of girls 0.661 0914 0.664 0.004 0.081 0.965
Number of boys 0.599  0.836 0.522 -0.077  0.069  0.270
First child 0.374  0.485 0.353 -0.021  0.037  0.566
SES asset index 0.365  1.429 0.477 0112 0.156 0474
Mother’s education 8176  4.310 8.949 0773 0476 0.104
Father’s education 9.142  3.223 9.159 0.017 0.332 0.958
Life Events Checklist 2799 2197 2.990 0.191 0267 0476
Observations 289 295 584
Joint test (p-value) 0.456

Note: Table tests for baseline balance in the sample of mothers who were not depressed
at baseline. Columns 1 and 3 show the mean of the non-depressed mothers in the control
and treatment clusters in the baseline sample, respectively. Column 4 shows the difference
in means of the non-depressed mothers between treatment and control clusters. p-value at
the bottom of the table comes from the F-test that jointly tests all coefficients with the null
hypothesis of non-depressed women in the treatment and control clusters being balanced.

C Measurement System and Latent Factor Distributions

C.1 Exploratory Factor Analysis

This section provides the details of exploratory factor analysis (EFA) performed to
specify the measurement system described in Tables A9 -A15. EFA consists of two
parts: determination of the number of latent factors to be extracted from the set of
measures in the data set and specifying the measurement system by allocating each

measure to a factor and estimating factor loadings.
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C.1.1 Determining the number of latent factors

To select the appropriate number of latent factors for child development, parental in-
vestment, and maternal mental health, the following methods are compared: Kaiser’s
eigenvalue rule, Cattel’s scree plot, and Velicer’s minimum average partial correlation
rule. The resulting number of factors is reported in Table A8. The results support our
assumptions of two-three dimensions for child development, two dimensions for ma-

ternal skills, and one dimension for parental investment.

Table A8: Results of different methods to determine the number of factors

Number of Factors according to the following methods:

Kaiser’s Cattell’s Velicer’s

Eigenvalue Rule Scree Plot MAP Rule
Child’s Skills at 6 Months 2 2 1
Child’s Skills at 12 Months 3 2 1
Child’s Skills at 24 Months 2 2 3
Child’s Skills at 36 Months 3 2 4
Maternal Skills at 6 Months 3 2 1
Maternal Skills at 12 Months 2 2 1
Maternal Skills at 24 Months 4 2 5
Maternal Skills at 36 Months 3 2 1
Parental Investment at 6 Months 1 2 1
Parental Investment at 12 Months 1 2 1
Parental Investment at 24 Months 3 2 2
Parental Investment at 36 Months 1 2 1

C.1.2 Specifying the Measurement System

Once we have evidence about how many latent factors should be extracted, we need
to allocate each measure to a factor in accordance with the dedicated measurement
system. To do this, we implement the quartimin rotation method and identify the
measures that primarily load on one factor. The reason why we choose this method
among others is that since our factors are likely to be correlated, an oblique rotation
is more suitable. At this stage, we also discard measures that load on more than one
factor or are not strongly related to one factor as such measures would conflict with

our assumption of a dedicated measurement system.
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Table A9: Maternal Mental Health Measures I: Loadings and Signal-to-noise Ratio

Measurement Loading % Signal

Control Treated Nondep.

6 months
scid13: Current major depressive episode(-) 1.000 61.4%  90.5% 63.4%
scid1: Depressed Mode (-) 1.059 575%  56.2% 49.5%
scid2: Loss of interest (-) 1.035 573%  56.1% 59.3%
scid3: Weight/appetite loss or gain (-) 0.832  379%  34.3% 37.3%
scid4: Sleep disturbance (-) 0.858  38.6%  38.9% 37.9%
scid5: Psychomotor agitation or retardation(-) 1.055 61.2%  58.2% 55.2%
scid6: Fatigue or loss of energy (-) 1.025  50.0%  45.5% 33.4%
scid7: Feeling of worthlessness or inapropriate guilt (-) 0.696  30.0%  27.8% 36.3%
scid8: Diminished ability to concentrate or indecisiveness (-) 0.886  44.6%  43.5% 40.5%
scid9: Recurrent thoughts of death or suicidal ideation (-) 0.304 5.3% 7.4% 12.8%
scid10: Symptoms cause significant distress or impairment (-) 1.034  552%  55.9% 47.8%
pss3: How often have you felt nervous or stressed? (-) 1.047  53.2%  43.3% 36.3%
phql: Feeling tired or having little energy. (-) 0935 425%  39.5% 29.2%
phg2: Poor appetite or overeating. (-) 0.766  32.0%  31.2% 25.7%
phq3: Trouble falling or staying asleep (-) 0.705 263%  28.3% 26.7%
phg4: Moving/speaking so slowly (-) 0.871  44.0%  38.2% 43.3%
phgb: Trouble concentrating on things(-) 0.831  352%  36.8% 32.7%
phgb: Little interest or pleasure in doing things (-) 0.986  48.5%  50.3% 45.9%
phq?: Feeling down, depressed, hopeless (-) 1.077  59.1%  54.8% 47.6%
phg8: Feeling bad about yourself (-) 0.808 382%  40.9% 39.7%
12 months

scid13: Current major depressive episode(-) 1.000  65.0%  57.5% 62.1%
scid1: Depressed Mode (-) 1.059 593%  53.7% 42.9%
scid2: Loss of interest (-) 1.035  60.2%  54.7% 47.6%
scid3: Weight/appetite loss or gain (-) 0.832  353%  28.3% 29.0%
scid4: Sleep disturbance (-) 0.858  38.9%  32.1% 32.0%
scid5: Psychomotor agitation or retardation(-) 1.055 56.5%  51.9% 46.3%
scid6: Fatigue or loss of energy (-) 1.025 505%  42.8% 31.4%
scid7: Feeling of worthlessness or inapropriate guilt (-) 0.696  32.0%  30.0% 34.4%
scid8: Diminished ability to concentrate or indecisiveness (-) 0.886  49.0%  41.4% 45.0%
scid10: Symptoms cause significant distress or impairment (-) 1.034  572%  49.6% 50.2%
pssl: In the last month, how often have you been upset? (-) 0971  49.6%  47.3% 33.6%
pss2: How often have you felt you were unable to control things? (-) 0.968  53.8%  47.2% 34.8%
pss3: How often have you felt nervous or stressed? (-) 1.047 591%  56.5% 42.4%
pss4: How often have you felt confident? 0.890  39.4%  61.4% 21.6%
pss5: How often have you felt that things were going your way? 0903 372%  39.9% 26.5%
pss8: How often have you felt that you were on top of things? 0.874  39.4%  35.1% 24.0%
pss10: How often have you felt difficulties piling up?(-) 0926  44.7%  40.7% 31.2%

Note: This table reports the factor loadings of the measures allowed to load on the maternal mental health factor

along with the fraction of variance in each measure that is explained by the variance of the underlying latent
factor for the control, treatment and nondepressed group separately. All measures that were negatively worded
in the follow-up surveys are reverse coded so that higher score means higher level of underlying skill.
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Table A10: Maternal Mental Health Measures II: Loadings and Signal-to-noise Ratio

Measurement Loading % Signal

Control Treated Nondep.

24 months
scid13: Current major depressive episode(-) 1.000 252%  25.2% 15.9%
scid1: Depressed Mode (-) 1.059  465%  44.9% 32.0%
scid2: Loss of interest (-) 1.035 21.9%  34.0% 18.5%
scid3: Weight/appetite loss or gain (-) 0.832 51.7%  63.8% 37.9%
scid4: Sleep disturbance (-) 0.858  80.5%  65.6% 34.3%
scid5: Psychomotor agitation or retardation(-) 1.055  41.3%  58.2% 26.2%
scid6: Fatigue or loss of energy (-) 1.025 62.5%  65.0% 61.1%
scid7: Feeling of worthlessness or inapropriate guilt (-) 0.696  66.6%  54.2% 29.3%
scid8: Diminished ability to concentrate or indecisiveness (-) 0.886  49.3%  46.4% 33.3%
scid10: Symptoms cause significant distress or impairment (-) 1.034  325%  25.5% 27.9%
phg2: Poor appetite or overeating. (-) 0766  58.4%  82.8% 43.3%
phq3: Trouble falling or staying asleep (-) 0.705  77.3%  78.8% 44.4%
phg4: Moving/speaking so slowly (-) 0871  59.7%  58.1% 32.4%
phgb: Little interest or pleasure in doing things (-) 0986  60.6%  26.2% 45.9%
phq?: Feeling down, depressed, hopeless (-) 1.077  55.8%  46.1% 39.7%
phg8: Feeling bad about yourself (-) 0.808 60.8%  40.9% 26.2%
36 months

scid13: Current major depressive episode (-) 1.000  66.6%  56.0% 58.8%
scid1: Depressed Mode (-) 1.059 62.8%  54.0% 56.9%
scid5: Psychomotor agitation or retardation(-) 1.055 694%  57.3% 64.5%
scid6: Fatigue or loss of energy (-) 1.025  59.1%  50.9% 49.9%
scid10: Symptoms cause significant distress or impairment (-) 1.034  68.8%  54.4% 59.0%
pssl: In the last month, how often have you been upset? (-) 0971  629%  52.3% 53.5%
pss2: How often have you felt you were unable to control things? (-) 0968  62.8%  54.5% 52.4%
pss3: How often have you felt nervous or stressed? (-) 1.047  71.7%  59.8% 56.8%
pss4: How often have you felt confident? 0.890  51.9%  45.6% 39.6%
pss5: How often have you felt that things were going your way? 0.903  522%  46.9% 35.6%
pss6: How often have you felt that you cannot cope with things?(-) 0939 51.3%  41.8% 35.9%
pss8: How often have you felt that you were on top of things? 0.874  39.4%  48.3% 38.9%
pss10: How often have you felt difficulties piling up? (-) 0926  53.0%  50.4% 38.8%
phql: Feeling tired or having little energy. (-) 0935  475%  39.1% 38.7%
phg3: Trouble falling or staying asleep (-) 0.705 33.1%  25.2% 30.1%
phg4: Moving/speaking so slowly (-) 0.871  51.2%  38.2% 50.1%
phgb: Trouble concentrating on things (-) 0.831 421%  32.1% 32.9%
phqb6: Little interest or pleasure in doing things (-) 098  61.7%  51.3% 59.7%
phg?: Feeling down, depressed, hopeless (-) 1.077  772%  60.8% 58.5%
phq8: Feeling bad about yourself (-) 0.808  47.6%  40.9% 46.5%
gadl: Feeling nervous, anxious or on edge. (-) 0.988  65.2%  54.6% 56.0%
gad2: Not being able to stop or control worrying. (-) 0.965  68.7%  54.5% 57.9%
gad3: Worrying too much about different things. (-) 0.906  59.8%  59.9% 51.5%
gad4: Trouble relaxing (-) 0919  382%  60.9% 57.9%
gadb: Being so restless it’s hard to sit still. (-) 0916  59.8%  58.7% 57.9%
gad6: Becoming easily annoyed or irritable. (-) 0.967  56.7%  54.4% 51.4%
gad?: Feeling afraid as if something awful might happen. (-) 0972 60.8%  45.2% 55.1%

Note: This table reports the factor loadings of the measures allowed to load on the maternal mental health factor

along with the fraction of variance in each measure that is explained by the variance of the underlying latent
factor for the control, treatment and nondepressed group separately. All measures that were negatively worded
in the follow-up surveys are reverse coded so that higher score means higher level of underlying skill.
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Table A11: Maternal Functioning Measures: Loadings and Signal-to-noise Ratio

Measurement Loading % Signal
Control Treated Nondep.
6 months
whodas12: Difficulty affecting day-to-day work.(-) 1.000 69.5%  61.1% 62.4%
whodas2: Difficulty standing for long periods (-) 0949  551%  55.7% 36.8%
whodas3: Difficulty taking care of household responsibilities (-) 1.032  68.7%  64.2% 50.9%
whodas4: Difficulty learning a new task (-) 0.820 551%  46.5% 35.5%
whodasb5: Difficulty joining in community activities (-) 0.894  54.5%  45.4% 46.7%
whodas6: Difficulty concentrating (-) 0.881  582%  53.4% 41.5%
whodas?: Difficulty walking a long distance (-) 0917  525%  49.9% 27.0%
whodas8: Difficulty washing your whole body (-) 0.612  31.0%  26.4% 31.2%
whodas9: Difficulty getting dressed (-) 0.588  27.9%  20.5% 39.1%
whodas10: Difficulty dealing with people you do not know (-) 0.797  391%  44.9% 31.7%
whodas11: Dealing with maintaining a friendship (-) 0.741  37.7%  37.7% 32.1%
whodas13: How much have you been affected by your health problems? (-) 0.986  63.7%  58.3% 45.6%
12 months
whodas12: Difficulty affecting day-to-day work.(-) 1.000 674%  63.3% 66.6%
whodas2: Difficulty standing for long periods (-) 0.949  56.6%  49.9% 43.8%
whodas3: Difficulty taking care of household responsibilities (-) 1.032 701%  64.5% 61.6%
whodas4: Difficulty learning a new task (-) 0.820 50.3%  43.5% 42.0%
whodasb: Difficulty joining in community activities (-) 0894  52.7%  48.4% 46.2%
whodasé: Difficulty concentrating (-) 0.881  553%  52.7% 55.1%
whodas?: Difficulty walking a long distance (-) 0917  55.8%  43.5% 41.8%
whodas8: Difficulty washing your whole body (-) 0.612  295%  33.6% 41.6%
whodas9: Difficulty getting dressed (-) 0.588  27.5%  30.9% 32.4%
whodas10: Difficulty dealing with people you do not know (-) 0.797  41.8%  36.9% 34.9%
whodas13: How much have you been affected by your health problems? (-) 0.986  62.6%  52.9% 55.5%
24 months
whodas12: Difficulty affecting day-to-day work.(-) 1.000 674%  68.4% 71.6%
whodas2: Difficulty standing for long periods (-) 0949  595%  57.0% 57.2%
whodas3: Difficulty taking care of household responsibilities (-) 1.032  69.8% 70.2% 74.2%
whodas4: Difficulty learning a new task (-) 0.820 47.7%  34.3% 62.6%
whodasb: Difficulty joining in community activities (-) 0.894  55.8%  54.9% 57.4%
whodasé6: Difficulty concentrating (-) 0.881  53.0%  44.2% 61.8%
whodas?: Difficulty walking a long distance (-) 0917  555%  51.4% 48.6%
whodas8: Difficulty washing your whole body (-) 0612  272%  21.9% 32.2%
whodas9: Difficulty getting dressed (-) 0.588  251%  14.4% 13.6%
whodas10: Difficulty dealing with people you do not know (-) 0797  489%  43.0% 47.5%
whodas11: Dealing with maintaining a friendship (-) 0.741  36.1%  32.8% 37.3%
whodas13: How much have you been affected by your health problems? (-) 0.986  66.8%  59.5% 62.1%
36 months
whodas12: Difficulty affecting day-to-day work.(-) 1.000  822%  75.7% 77.7%
whodas?2: Difficulty standing for long periods (-) 0949  66.0%  54.1% 50.7%
whodas3: Difficulty taking care of household responsibilities (-) 1.032  787%  70.5% 69.9%
whodas4: Difficulty learning a new task (-) 0.820 582%  51.9% 54.0%
whodasb5: Difficulty joining in community activities (-) 0.894  66.4%  61.2% 65.6%
whodasé6: Difficulty concentrating (-) 0.881 71.8%  65.5% 64.6%
whodas?7: Difficulty walking a long distance (-) 0917  641%  56.7% 52.1%
whodas8: Difficulty washing your whole body (-) 0.612  321%  31.1% 33.5%
whodas9: Difficulty getting dressed (-) 0.588  30.3%  29.9% 43.6%
whodas10: Difficulty dealing with people you do not know (-) 0.797  532%  44.5% 48.2%
whodas11: Dealing with maintaining a friendship (-) 0.741  46.2%  44.5% 38.1%

whodas13: How much have you been affected by your health problems? (-) 0986  76.5%  69.8% 70.5%

Note: This table reports the factor loadings of the measures allowed to load on the maternal functioning factor along
with the fraction of variance in each measure that is explained by the variance of the underlying latent factor for the
control, treatment and nondepressed group separately. All measures that were negatively worded in the follow-up
surveys are reverse coded so that higher score means higher level of underlying skill.
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Table A12: Socioemotional Measures of Child: Loadings and Signal-to-noise Ratio

Measurement Loading % Signal
Control ~ Treated  Nondep.
6 months
asql:Baby calms down within a half hour. 1.000 31.2% 22.0% 16.5%
asq6:Baby lets you know when she is hungry/sick. 0.391 4.8% 2.0% 2.0%
asq8:Baby is able to calm herself down.(-) 0.949 27.5% 17.2% 13.8%
asq9:Baby cries for a long period of time. (-) 1.130 34.8% 31.4% 26.7%
asq10:Baby’s body is relaxed. 0.878 21.8% 5.2% 17.5%
asql1:Baby has trouble sucking.(-) 0.508 7.5% 2.5% 3.4%
asql4:Baby has an eating problem. (-) 0.575 11.6% 7.6% 5.1%
asq16:Baby has trouble falling asleep. (-) 0.700 17.1% 5.5% 8.80%
asql7:Baby sleeps at least 10 hours a day. 0.720 18.7% 6.5% 11.9%
asq18:Baby gets constipated or have diarrhea. (-) 0.654 14.2% 4.8% 5.5%
asq19:Someone expressed concerns about baby’s behaviour. (-) 0.601 12.7% 3.6% 4.0%
12 months
asql:Baby calms down within a half hour. 1.000 37.2% 34.5% 22.3%
asq3:Baby likes to be picked up. 0.396 5.7% 9.0% 1.1%
asq4:Baby stiffens when picked up. (-) 0.482 8.3% 5.8% 4.3%
asq8:Baby is able to calm herself down. 0.949 32.6% 23.9% 15.4%
asq9:Baby cries for a long time.(-) 1.130 46.0% 51.1% 38.1%
asq10:Baby’s body is relaxed. 0.878 24.7% 30.6% 22.9%
asql4:Baby has an eating problem. (-) 0.575 10.8% 8.6% 8.3%
asql6:Baby has a problem falling asleep. (-) 0.700 16.3% 30.1% 13.1%
asql7:Baby sleeps at least 10 hours a day. 0.720 16.5% 14.5% 12.5%
asq18:Baby gets constipated or have diarrhea.(-) 0.654 13.2% 10.5% 7.9%
asq19:Someone expressed concerns about baby’s behaviour. (-) 0.601 12.4% 11.4% 4.6%
asq20:Concerns about baby’s eating/sleeping behaviour. (-) 0.495 8.5% 6.6% 4.1%
24 months
asq8:Child calms down within 15 minutes. 1.000 44.0% 46.4% 78.5%
asq3:Child laughs or smile when you play with her. 1.539 98.6% 76.2% 95.2%
asq4:Child’s body is relaxed. 0.878 65.8% 66.1% 79.6%
asq6:Child greets familiar adults. 1.581 70.2% 87.0% 92.7%
asq10:Child is interested in surroundings. 1.131 56.9% 87.4% 89.4%
asq12:You and your child enjoy mealtimes together. 1.359 69.3% 96.2% 78.4%
asq19:Child lets you know how she feels. 0.964 35.5% 35.6% 52.1%
as5q20:Child checks to make sure you are near. 1.024 32.7% 40.0% 50.0%
asq22:Child likes to hear stories/songs. 0.891 32.7% 46.0% 49.4%
36 months
asq5:Child calms down within 15 minutes. 1.000 28.1% 37.2% 12.1%
asq3:Child plays/talks with adults she knows well. 0.810 20.1% 25.4% 17.2%
asq7:Child can settle herself down. 1.565 65.2% 63.0% 35.0%
asq8:Child easily moves from one activity to next. 1.036 28.7% 36.3% 9.3%
asq9:Child seems happy. 1.710 72.0% 58.0% 49.2%
asq10:Child is interested in surroundings. 1.131 33.3% 29.6% 13.5%
asq11:Child does what you ask her to do. 1.351 39.1% 35.4% 22.0%
asq13:Child can stay with an activity for 5 min. 0.993 25.3% 36.6% 21.4%
asq14:You and your child enjoy mealtimes together. 1.359 43.9% 35.2% 24.7%
sdql4:Generally liked by other children 0.561 7.5% 7.5% 4.8%
sdq25:Good attention span. 0.666 10.4% 9.1% 4.0%

Note: This table reports the factor loadings of the measures allowed to load on the socioemotional factor of the
child along with the fraction of variance in each measure that is explained by the variance of the underlying latent
factor for the control, treatment and nondepressed group separately. All measures that were negatively worded in
the follow-up surveys are reverse coded so that higher score means higher level of underlying skill.

52



Table A13: Physical Health Measures of Child: Loadings and Signal-to-noise Ratio

Measurement Loading % Signal
Control Treated Nondep.
6 months
Weight for age z-score 1.000  75.0%  62.8% 60.9%
Height for age z-score 0.819  43.9%  43.4% 42.8%
Head circumference for age z-score 0709  34.6%  31.9% 32.4%
12 months
Weight for age z-score 1.000  68.9%  58.9% 60.8%
Height for age z-score 0.819  53.6%  46.8% 25.7%
Head circumference for age z-score 0709  27.0%  24.1% 29.8%
24 months
Weight for age z-score 1.000  66.5%  75.1% 67.7%
Height for age z-score 0818  44.1%  47.5% 45.3%
Head circumference for age z-score 0709  31.0%  26.4% 28.3%
36 months
Weight for age z-score 1.000  78.0%  87.9% 82.8%
Height for age z-score 0819  53.6%  45.9% 45.8%

Note: This table reports the factor loadings of the measures allowed to load on
the physical health factor of the child along with the fraction of variance in each
measure that is explained by the variance of the underlying latent factor for the
control, treatment and nondepressed group separately. Z-scores are calculated
based on the WHO Child Growth Standards.

Table A14: Cognitive Measures of Child: Loadings and Signal-to-noise Ratio

Measurement Loading % Signal
Control Treated Nondep.
12 months
Bayley: Fine motor scaled score 1.000  57.5%  67.3% 55.4%
Bayley: Receptive scaled score 0.679  282%  35.0% 22.0%
Bayley: Cognitive scaled score 0949  482%  69.7% 60.1%
Bayley: Expressive scaled score 0.648  23.7%  38.0% 27.8%
Bayley: Gross motor scaled score 0.639  23.6%  31.0% 20.0%
36 months
Bayley: Fine motor scaled score 1.000 443%  49.4% 49.8%
Bayley: Receptive scaled score 0.679  202%  19.0% 18.5%

Note: This table reports the factor loadings of the measures allowed to load
on the cognition factor of the child along with the fraction of variance in
each measure that is explained by the variance of the underlying latent factor
for the control,treatment and nondepressed group separately. Bayley scaled
scores are calculated from the raw scores such that they have mean=10 and
SD=3.
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Table A15: Parental Investment Measures: Loadings and Signal-to-noise Ratio

Measurement Loading % Signal
Control Treated Nondep.
6 months
Maternal Postnatal Attachment Score 1.000 41.4%  37.5% 45.9%
Maternal Self-Efficacy Score 0.869  355%  29.2% 38.2%
12 months
HOME: Learning Material 1.000  63.0%  59.1% 55.4%
HOME: Responsivity 0.284 5.1% 6.4% 5.1%
HOME: Organization 0.602  23.6%  25.8% 20.4%
HOME: Involvement 0.872  46.7%  49.2% 44.5%
HOME: Variety 0535 174% 11.9% 14.4%
24 months
Omci2: Mom shows negative affect for child (-) 1.000 85.3%  69.2% 61.9%
Omcil: Mom shows positive affect for child. 0.291 9.7% 3.5% 7.9%
Omci3: Mom loses attention towards the child. (-) 0.436 13.5% 9.1% 10.1%
Omci5: Mom shows negative touch. (-) 0.836  47.1%  25.4% 34.6%
Omci7: Mom expresses negative verbal statement.(-) 0.708  324%  26.1% 38.7%
Omci8: Mom shows intrusiveness. (-) 0.534 13.5%  28.8% 13.4%
36 months
HOME: Learning Material 1.000  57.7%  55.5% 58.6%
HOME: Acceptance 0.158 1.5% 1.9% 1.5%
HOME: Organization 0.602 21.3%  20.8% 20.9%
HOME: Involvement 0.872  48.3%  49.3% 41.2%
HOME: Variety 0535 17.1%  18.9% 14.4%

Note: This table reports the factor loadings of the measures allowed to load on the parental
investment factor along with the fraction of variance in each measure that is explained by the
variance of the underlying latent factor for the control, treatment and nondepressed group sepa-
rately. Maternal postnatal attachment score is a sum score from a 19 item questionnaire assessing
mother-infant attachment. Maternal self-efficacy score is a sum score from a 10 item question-
naire measuring mother’s ability to care for her child. Items reported under 12 and 36 months
are used to estimate the longitudinal investment factor model. Items at 6 and 24 months are used
to estimate investment factors at these follow-up points for descriptive purposes.

C.2 Estimated Latent Factor Correlations

The following figures provide the correlations between the estimated latent factors at

6, 12 and 36 months in control and the treatment groups separately.
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Figure Al: Estimated Latent Factor Correlations: Control Group

-10 -05 00 05 1.0

Pearson ey - o o,
Correlation
. .

049 o0s 02 o0 01 0%,

.w o o om om om om o1 o oo om 02 aw om om P,
.ﬂ 023 02 006 001 001 002 0 007 02 -002 007 013 03 02 003 o018 P
.ou 027 (m.azs 002 002 0 004 008 006 008 005 002 003 015 om o009 o009 PV,

MH OMH DM OMH  pPH PH OPH. OPH  gH oM oH of  gC. gC. oS 5. g @S
P P, P P PP PPy, P PP 8% 0o 8% 0% 0% 8% 0% 6% 0% 0% ol le ke

Figure A2: Estimated Latent Factor Correlations: Treatment Group
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Figure A3: Estimated Latent Factor Correlations: Nondepressed Group

D Treatment Effects on the Fixed Subset

The following tables present the estimated treatment effects for the fixed subset of

mothers who were present at 6, 12, 24 and 36 months follow-up waves. (N=771).
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Table Al6: Trajectory of Maternal Measures for the Fixed Subset (N=771)

Measurement Control Treatment Nondep. Diff. Adjusted SE p-val
Mean SD Mean Mean (T-C) Beta
6 Months
PHQ Total 6.590 6.141 5.995 3.261 -0.596 -0.897 0.404 0.026
PHQ Categorized
Minimal (0-4) 0.463 0.500 0.516 0.722 0.054 0.072 0.031 0.020
Mild (5-9) 0.234 0.425 0.255 0.188 0.021 0.017 0.034 0.610
Moderate (10-14) 0.144 0.352 0.109 0.045 -0.035 -0.039 0.029 0.177
Moderately Severe (15-19) 0.133 0.340 0.082 0.038 -0.051 -0.048 0.022 0.030
Severe (20+) 0.027 0.161 0.038 0.008 0.011 -0.003 0.012 0.825
PSS Total 16.761 9.334 15.701 11.318 -1.060 -1.647 0.537 0.002
Current Major Dep. Episode 0.209 0.407 0.168 0.065 -0.040 -0.071 0.025 0.005
Remission 0.463 0.500 0.516 0.054 0.072 0.031 0.020
Recovery 0.457 0.500 0.592 0.135 0.147 0.032 0.000
Mental Health Index 0 1 0.098 0.420 0.098 0.156 0.078 0.045
Mental Health Factor 0 1 0.144 0.581 0.144 0.199 0.059 0.001
Whodas Total 7.574 9.551 6.337 2.940 -1.238 -1.820 0.711 0.010
Functioning Index 0 1 0.182 0.433 0.182 0.225 0.080 0.005
Functioning Factor 0 1 0.130 0.513 0.130 0.193 0.073 0.008
Mother Index 0 1 0.159 0.449 0.159 0.210 0.079 0.008
12 Months
PSS Total 16.851 9.384 16.897 11.935 0.046 -0.282 0.647 0.663
Current Major Dep. Episode 0.266 0.443 0.266 0.093 0.000 -0.008 0.026 0.746
Mental Health Index 0 1 0.053 0.392 0.053 0.045 0.058 0.444
Mental Health Factor 0 1 0.033 0.570 0.033 0.027 0.053 0.617
Whodas Total 6.590 8.605 5.630 3.135 -0.960 -1.713 0.562 0.002
Functioning Index 0 1 0.194 0.379 0.194 0.280 0.064 0.000
Functioning Factor 1] 1 0.118 0.431 0.118 0.189 0.057 0.001
Mother Index 0 1 0.174 0.397 0.174 0.208 0.064 0.001
24 Months
PHQ Total 6.697 5.823 6.848 3.810 0.151 -0.117 0.418 0.779
PHQ Categorized
Minimal (0-4) 0.431 0.497 0.435 0.682 0.004 0.028 0.033 0.396
Mild (5-9) 0.303 0.461 0.315 0.203 0.012 -0.020 0.034 0.548
Moderate (10-14) 0.154 0.362 0.136 0.078 -0.018 -0.007 0.028 0.813
Moderately Severe (15-19) 0.064 0.245 0.054 0.025 -0.009 -0.005 0.022 0.836
Severe (20+) 0.048 0.214 0.060 0.013 -0.012 0.004 0.011 0.735
PSS Total 13.489 7.946 15.870 10.426 2.380 1.712 0.658 0.009
Current Major Dep. Episode 0.246 0.432 0.246 0.101 0.000 0.004 0.033 0.396
Mental Health Index 0 1 -0.178 0.334 -0.178 -0.081 0.062 0.195
Mental Health Factor 0 1 0.005 0.515 0.005 -0.009 0.062 0.889
Whodas Total 7.339 8.350 7913 3.892 0.514 0.561 0.581 0.335
Functioning Index 0 1 -0.039 0.390 -0.039 -0.059 0.073 0.422
Functioning Factor 0 1 -0.050 0.449 -0.050 -0.057 0.067 0.395
Mother Index 0 1 -0.169 0.360 -0.169 -0.096 0.067 0.152
36 Months
PHQ Total 5.995 5.889 5.918 3.461 -0.076 -0.970 0.411 0.018
PHQ Categorized
Minimal (0-4) 0.537 0.500 0.527 0.734 -0.010 0.036 0.034 0.290
Mild (5-9) 0.239 0.428 0.217 0.128 -0.022 -0.014 0.031 0.643
Moderate (10-14) 0.090 0.288 0.152 0.095 0.062 0.051 0.018 0.005
Moderately Severe (15-19) 0.101 0.302 0.071 0.035 -0.030 -0.062 0.016 0.000
Severe (20+) 0.032 0.176 0.033 0.008 0.001 -0.011 0.014 0.459
PSS Total 14.399 9.681 13.832 9.817 -0.567 -1.967 0.770 0.011
GAD Total 5.188 6.162 4.607 3.068 -0.581 -1.917 0.503 0.000
GAD Total > 10 0.176 0.381 0.130 0.085 -0.045 -0.072 0.033 0.027
Current Major Dep. Episode 0.191 0.395 0.158 0.093 -0.034 -0.096 0.029 0.001
Mental Health Index 0 1 0.163 0.401 0.163 0.306 0.096 0.001
Mental Health Factor 1] 1 0.051 0.452 0.051 0.190 0.071 0.008
Whodas Total 5.915 8.576 5.815 3.391 -0.100 -1.551 0.626 0.013
Functioning Index 0 1 0.009 0.281 0.009 0.161 0.076 0.033
Functioning Factor 0 1 0.017 0.310 0.017 0.184 0.073 0.011
Mother Index 0 1 0.159 0.384 0.159 0.325 0.096 0.001

Note: Table shows treatment effects on the reported items and Anderson indices for the subset of mothers who were present at all four waves (N=771).
Adjusted coefficients are obtained from the regressions of items on the treatment indicator and its interactions with (demeaned) baseline covariates
including baseline PHQ Total, baseline Whodas Total, baseline PSS Total, mother’s baseline age, weight, height, waist circumference and blood pressure,
family structure, grandmother being resident, total adults in the household, people per room, number of living children (split by gender), whether the
index child is the first child, parental education levels, asset based SES index, life events checklist score, interviewer fixed effect, union council fixed effect
and days from baseline. Robust and clustered standard errors at the cluster level are reported in the SE column. Anderson indices and factor scores
are coded so that higher score always indicates better outcome. Mental Health Index : all PHQ items + all PSS items + all SCID items + all GAD items
whenever available. Functioning Index : all Whodas items. Mother Index : all PHQ items + all PSS items + all SCID items + all GAD items + all Whodas
items whenever available. Remission: Proportion of depressed at baseline having PHQ Total<5 at 3 or 6 months. Recovery: Proportion of depressed at
baseline having PHQ Total <5 at 3 and 6 months.
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Table A17: Trajectory of Child Measures for the Fixed Subset I (N=771)

Control Treatment  Nondep. Diff. Adjusted

Measurement Mean SD Mean Mean (T-C) Beta SE pval
6 Months

Weight for age z-score -0.806 1.099 -0.885 -0.882 -0.080 -0.132 0.086 0.125
Height for age z-score 0.098 1.625 0.323 0.080 0.224 0.020 0.124 0.873
Head Circ. for age z-score -0.801 1.035 -0.840 -0.826  -0.039 -0.139  0.087  0.110
Child Health Index 0 1 0.027 -0.040 0.027 -0.090 0.075 0.229
Child Health Factor 0 1 -0.023 -0.052 -0.023 -0.100 0.070 0.148
ASQ Total 9.940 13.777 9.600 9.288 -0.340 0.533 1.270 0.674
ASQ Self-regulation 4.077 7.085 3.857 4.000 -0.220 -0.092 0.647 0.888
ASQ Communication 0.268 1.369 0.457 0.548 0.189 0.366 0.155 0.018
ASQ Adaptive Func. 4.137 6.589 3.857 3.658 -0.280 0.265 0.525 0.614
ASQ Affect 0.387 1.730 0.714 0.411 0.327 0.542 0.164 0.001
ASQ Interaction 0.893 2.698 0.543 0397  -0.350 -0.538 0.251 0.032
Child SE Index 0 1 0.073 0.160 0.073 0.021 0.068 0.759
Child SE Factor 0 1 0.089 0.053 0.089 0.120 0.068 0.080
Child Index 0 1 0.080 0.152 0.080 -0.001 0.066 0.987
12 Months

Weight for age z-score -0.797 1.154 -0.736 -0.778 0.061 0.079  0.096  0.409
Height for age z-score -0.817 1.308 -0.726 -0.765 0.092 0.051  0.084  0.544
Head Circ. for age z-score -0.819 1.000 -0.951 -0936  -0.132 -0.224  0.085  0.009
Child Health Index 0 1 -0.015 -0.035 -0.015 -0.058 0.082 0.478
Child Health Factor 0 1 0.026 0.018 0.026 -0.003 0.070 0.962
ASQ Total 11.489 14.373 9.538 9.737  -1.951 -1.949 0.949 0.040
ASQ Self-regulation 5.226 8.967 3.451 4060 -1.815 -2126 0579  0.000
ASQ Communication 0.452 2.051 0.734 0.489 0.282 0.185 0.116 0.111
ASQ Adaptive Func. 4.920 6.364 4.538 4286  -0.382 0.107 0432  0.804
ASQ Affect 0.293 1.385 0.190 0.326 -0.102 -0.160 0.119 0177
ASQ Interaction 0.372 1.674 0.408 0.276 0.035 0.079 0.121 0.515
Child SE Index 0 1 0.115 0.099 0.115 0.137  0.059 0.020
Child SE Factor 0 1 0.188 0.163 0.188 0.220 0.077 0.004
Bayley Cognitive (scaled) 9.414 2.150 9.339 9.466  -0.075 -0.058 0215  0.786
Bayley Receptive (scaled) 8.032 1.347 7.983 7959  -0.049 -0.109  0.095  0.252
Bayley Expressive (scaled) 9.215 1513 9.006 9.244  -0.209 -0242 0131  0.065
Bayley Fine motor (scaled) 9.199 1.597 8.878 9.079  -0.321 -0.390  0.140  0.005
Bayley Gross motor (scaled) 8.333 2.107 8.206 8.206  -0.128 -0.159  0.203  0.433
Child Cog Index 0 1 -0.121 -0.038 -0.121 -0.165 0.095 0.082
Child Cog Factor 0 1 -0.168 -0.217  -0.168 -0.213 0.104 0.040
Child Index 0 1 0.082 0.079 0.082 0.074 0.057 0.196

Note: SE=socioemotional skills. Table shows treatment effects on the reported items and Anderson indices for the subset
of mothers who were present at all four waves (N=771). Adjusted coefficients are obtained from the regressions of items
on the treatment indicator and its interactions with (demeaned) baseline covariates including baseline PHQ Total, baseline
Whodas Total, baseline PSS Total, mother’s baseline age, weight, height, waist circumference and blood pressure, family
structure, grandmother being resident, total adults in the household, people per room, number of living children (split by
gender), whether the index child is the first child, parental education levels, asset based SES index, life events checklist score,
interviewer fixed effect, union council fixed effect and days from baseline. All estimations control for child gender and age
(in days). Robust and clustered standard errors at the cluster level are reported in the SE column. Anderson indices and
factor scores are coded so that higher score always indicates better outcome. Mental Health Index : all PHQ items + all PSS
items + all SCID items + all GAD items whenever available. Physical Health Index : all Whodas items. Mother Index : all
PHQ items + all PSS items + all SCID items + all GAD items + all Whodas items whenever available.
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Table A18: Trajectory of Child Measures for the Fixed Subset II (N=771)

Control Treatment  Nondep. Diff. Adjusted

Measurement Mean SD Mean Mean (T-C) Beta SE p-val
24 Months

Weight for age z-score -0.861 1.010 -1.007 -0.844 -0.146 -0.146 0.073 0.045
Height for age z-score -1.097 1.223 -1.146 -0.994 -0.050 -0.066 0.095 0.485
Head Circ. for age z-score -0.782 0.874 -0.938 -0.956  -0.156 -0.230  0.085  0.007
Child Health Index 0 1 -0.149 -0.039 -0.149 -0.183 0.080 0.023
Child Health Factor 0 1 -0.179 -0.017 -0.179 -0.198 0.085 0.020
ASQ Total 10.856 20.434 12.596 12.103 1.740 1.807 1.184 0.127
ASQ Self-regulation 2473 5.509 2.554 2.318 0.081 0.220 0.367 0.549
ASQ Compliance 0.106 1.029 0.217 0.301 0.111 0.176 0.069 0.011
ASQ Communication 0.665 3.539 0.571 0.777 -0.094 0.047 0.187 0.801
ASQ Adaptive Func. 1.170 2.918 1.277 1.103 0.107 -0.045 0.250 0.856
ASQ Autonomy 0.213 1.447 0.326 0.426 0.113 0.147 0.077 0.058
ASQ Affect 0.771 3.114 0.761 0.802 -0.010 0.008 0.248 0.973
ASQ Interaction 5.321 8.561 6.694 6.247 1.373 1.347 0.526 0.011
Child SE Index 0 1 0.125 0.117 0.125 0.157 0.069 0.023
Child SE Factor 0 1 -0.047 -0.111 -0.047 -0.122 0.057 0.032
Child Index 0 1 0.085 0.111 0.085 0.109 0.072 0.133
36 Months

Weight for age z-score -0.916 1.016 -1.058 -0.967  -0.141 -0.167  0.100  0.095
Height for age z-score -0.859 1.020 -0.919 -0.788 -0.061 -0.091 0.103 0.375
Child Health Index 0 1 -0.121 -0.006 -0.121 -0.157 0.099 0.113
Child Health Factor 0 1 -0.167 -0.028 -0.167 -0.204 0.092 0.027
ASQ Total 40.718 17.570 40.625 38.784 -0.093 -0.490 1.438 0.733
ASQ Self-regulation 19.255 9.728 18.397 18.083 -0.859 -0.988 0.616 0.108
ASQ Compliance 0.612 2.074 0.788 0.639 0.176 0.272 0.177 0.123
ASQ Communication 0.691 2.206 0.761 0.614 0.069 -0.009 0.265 0.974
ASQ Adaptive Func. 2.952 4.646 3.451 2.982 0.499 0.204 0.506 0.688
ASQ Autonomy 10.160 2.780 9.511 9.850 -0.649 -0.616 0.157 0.000
ASQ Affect 0.612 2.375 0.842 0.414 0.231 0.415 0.249 0.095
ASQ Interaction 6.436 5.429 6.875 6.203 0.439 0.232 0.383 0.545
SDQ Total 14.649 6.279 14.467 13.424 -0.182 0.054 0.307 0.859
Boi Total 24.883 3.754 24.875 25.000 -0.008 -0.065 0.341 0.848
Child SE Index 0 1 0.102 0.254 0.102 0.087 0.089 0.324
Child SE Factor 0 1 -0.005 0.096 -0.005 -0.073 0.086 0.395
Bayley Receptive (scaled) 10.016 2.593 10.412 10.303 0.396 0.332 0.229 0.148
Bayley Fine motor (scaled) 11.610 4.109 11.500 11.246 -0.110 -0.021 0.290 0.943
Child Cog Index 0 1 0.055 -0.005 0.055 0.055 0.080 0.496
Child Cog Factor 0 1 0.000 -0.097 0.000 0.019 0.080 0.815
Child Index 0 1 0.079 0.240 0.079 0.061 0.088 0.493

Note: SE=socioemotional skills. Table shows treatment effects on the reported items and Anderson indices for the subset
of mothers who were present at all four waves (N=771). Adjusted coefficients are obtained from the regressions of items
on the treatment indicator and its interactions with (demeaned) baseline covariates including baseline PHQ Total, baseline
Whodas Total, baseline PSS Total, mother’s baseline age, weight, height, waist circumference and blood pressure, family
structure, grandmother being resident, total adults in the household, people per room, number of living children (split by
gender), whether the index child is the first child, parental education levels, asset based SES index, life events checklist
score, interviewer fixed effect, union council fixed effect and days from baseline. All estimations control for child gender
and age (in days). Robust and clustered standard errors at the cluster level are reported in the SE column. Anderson
indices and factor scores are coded so that higher score always indicates better outcome. Mental Health Index : all PHQ
items + all PSS items + all SCID items + all GAD items whenever available. Physical Health Index : all Whodas items.
Mother Index : all PHQ items + all PSS items + all SCID items + all GAD items + all Whodas items whenever available.
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Table A19: Trajectory of Parental Investment for the Fixed Subset (N=771)

Control Treatment Nondep. Diff. Adjusted

Measurement Mean SD Mean Mean (T-C) Beta SE  p-val
6 Months

MPAS Total 86.296 6.345 86.221 87.543 -0.075 0.007 0.362 0.984
MSES Total 36.963 3.650 37.201 37.840 0.238 0.083 0.228 0.718
Investment Index 0 1 0.135 0.226 0.135 0.111 0.056 0.047
Investment Factor 0 1 0.039 0.417 0.039 0.034 0.049 0.485
12 Months

HOME Total 30.803 5.761 31.212 32.534 0.409 0.748 0.451 0.098
HOME Responsivity 9.644 1.504 9.853 9.810 0.210 0.244 0.128 0.056
HOME Acceptance 6.112 1.427 6.277 6.216 0.165 0.270 0.105 0.010
HOME Organization 3.505 1.358 3.489 3.772 -0.016 0.000 0.105 0.998
HOME Learning Mat.  4.793 2.555 4913 5589 0.120 0.269 0.192 0.161
HOME Involvement 3.804 1477 3.929 4238 0.036 0.056 0.114 0.625
HOME Variety 2.856 0.523 2.750 2910 -0.106 -0.091 0.068 0.179
Investment Index 0 1 0.153 0.281 0.153 0.158 0.099 0.112
Investment Factor 0 1 0.044 0.421 0.044 0.103 0.081 0.200
24 Months

OMCI Total 37.396 4.699 36.921 38.213 -0.475 -0.360 0.428 0.401
Investment Index 0 1 -0.095 0.189 -0.095 -0.078 0.086 0.360
Investment Factor 0 1 0.006 0.100 0.006 -0.028 0.082 0.736
36 Months

HOME Total 37.601 4.261 37.647 38.496 0.046 0.406 0.371 0.274
HOME Responsivity 10.473 0.933 10.418 10.486 -0.055 -0.055 0.089 0.536
HOME Acceptance 5.016 0.956 5.043 5.143  0.028 0.186 0.099 0.060
HOME Organization 5.016 0.956 5.043 5.143 0.028 0.082 0.063 0.197
HOME Learning Mat. 6.553 2.315 6.473 6.952 -0.080 0.108 0.213 0.612
HOME Involvement 5.096 1.280 5.158 5.288  0.062 0.115 0.094 0.222
HOME Variety 3.638 0.851 3.625 3.719 -0.013 -0.029 0.049 0.548
OMCI Total 41.027 4.034 41.344 41.539 0.318 0.234 0.356 0.510
Investment Index 0 1 0.191 0.313 0.191 0.236 0.071 0.001
Investment Factor 0 1 0.031 0.297 0.031 0.116 0.075 0.119

Note: MPAS : Maternal Postnatal Attachment Scale, MSES : Maternal Self-Efficacy Scale, OMCI: Ob-
servation for Mother Child Interaction. Adjusted coefficients are obtained from the regressions of items
on the treatment indicator and its interactions with (demeaned) baseline covariates including baseline
PHQ Total, baseline Whodas Total, baseline PSS Total, mother’s baseline age, weight, height, waist
circumference and blood pressure, family structure, grandmother being resident, total adults in the
household, people per room, number of living children (split by gender), whether the index child is the
first child, parental education levels, asset based SES index, life events checklist score, interviewer fixed
effect, union council fixed effect and days from baseline. All estimations control for child gender and
age (in days). Robust and clustered standard errors at the cluster level are reported in the SE column.
Anderson indices and factor scores are coded so that higher score always indicates better outcome. In-
vestment Index : all MPAS items +all MSES items at 6 months, all HOME items at 12 and 36 months,
all OMCI items at 24 months.
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E Randomization Inference

Table A20: Randomization Inference on Aggregate Maternal Outcomes

Ad];:::ed SE p-val RI p-val
Mental Health Index (6m) 0.205 0.056 0.000 0.008
Mental Health Factor (6m) 0.206 0.052 0.000 0.003
Functioning Index (6m) 0.184 0.079 0.019 0.050
Functioning Factor (6m) 0.181 0.075 0.016 0.039
Mother Index (6m) 0.211 0.061 0.001 0.013
Mental Health Index (12m) 0.135 0.067 0.044 0.070
Mental Health Factor (12m) 0.170 0.053 0.001 0.007
Functioning Index (12m) 0.248 0.059 0.000 0.002
Functioning Factor (12m) 0.196 0.069 0.005 0.022
Mother Index (12m) 0.214 0.071 0.002 0.011
Mental Health Index (24m) -0.033 0.051 0.515 0.573
Mental Health Factor (24m) -0.002 0.057 0.970 0.967
Functioning Index (24m) -0.095 0.077 0.219 0.314
Functioning Factor (24m) -0.036 0.072 0.616 0.665
Mother Index (24m) -0.071 0.061 0.240 0.323
Mental Health Index (36m) 0.325 0.090 0.000 0.004
Mental Health Factor (36m) 0.267 0.077 0.001 0.005
Functioning Index (36m) 0.220 0.074 0.003 0.012
Functioning Factor (36m) 0.287 0.080 0.000 0.006
Mother Index (36m) 0.291 0.092 0.001 0.009

Note: p-values reported in the last column are computed using random-
ization inference based on Young (2019) with the randomization permuted
at the cluster level.
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Table A21: Randomization Inference on Aggregate Child and Investment Outcomes

Ad]; :tS;ed SE p-val RI p-val
Child Health Index (6m) -0.055 0.067 0.419 0.455
Child Health Factor (6m) -0.011 0.073 0.878 0.893
Child SE Index (6m) -0.049 0.073 0.495 0.539
Child SE Factor (6m) 0.076 0.057 0.187 0.326
Investment Index (6m) 0.095 0.065 0.145 0.210
Investment Factor (6m) 0.076 0.057 0.187 0.264
Child Index (6m) -0.067 0.073 0.357 0.431
Child Health Index (12m) -0.031 0.063 0.623 0.650
Child Health Factor (12m) 0.015 0.067 0.824 0.824
Child SE Index (12m) 0.105 0.057 0.064 0.126
Child SE Factor (12m) 0.165 0.062 0.008 0.027
Child Cog Index (12m) -0.050 0.070 0.471 0.526
Child Cog Factor (12m) -0.084 0.083 0.309 0.387
Investment Index (12m) 0.142 0.075 0.059 0.124
Investment Factor (12m) 0.080 0.084 0.344 0.409
Child Index (12m) 0.069 0.050 0.169 0.256
Child Health Index (24m) -0.082 0.077 0.290 0.364
Child Health Factor (24m) -0.100 0.083 0.227 0.287
Child SE Index (24m) 0.054 0.071 0.453 0.496
Child SE Factor (24m) -0.065 0.067 0.334 0.438
Investment Index (24m) -0.045 0.084 0.592 0.640
Investment Factor (24m) -0.031 0.083 0.710 0.744
Child Index (24m) 0.030 0.074 0.681 0.718
Child Health Index (36m) -0.120 0.090 0.182 0.244
Child Health Factor (36m) -0.167 0.081 0.038 0.067
Child SE Index (36m) 0.012 0.076 0.875 0.911
Child SE Factor (36m) 0.059 0.102 0.565 0.631
Child Cog Index (36m) 0.090 0.074 0.225 0.274
Child Cog Factor (36m) 0.049 0.076 0.520 0.536
Investment Index (36m) 0.079 0.071 0.264 0.313
Investment Factor (36m) 0.113 0.077 0.143 0.217
Child Index (36m) -0.005 0.079 0.953 0.965

Note: p-values reported in the last column are computed using random-
ization inference based on Young (2019) with the randomization permuted
at the cluster level.
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F Heterogeneity in Treatment Effects

Figure A4: Coefficient Plots of Indices (Boys)
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Effect size in standard deviations of the control group

Effect size in standard deviations of the control group

Figure A6: Coefficient Plots of Factors (Boys)
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Figure A7: Coefficient Plots of Factors (Girls)
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Figure A8: Quantile Treatment Effects on Latent Factors

(a) Maternal mental (b) Maternal mental  (c) Maternal mental  (d) Maternal mental
health, 6 months health, 12 months health, 24 months health, 36 months

(e) Maternal func., (f) Maternal func. (g) Maternal func. (h) Maternal func.
6 months 12 months 24 months 36 months

(i) Children’s (j) Children’s (k) Children’s (1) Children’s
socioemotional socioemotional socioemotional socioemotional
skills, 6 months skills, 12 months skills, 24 months skills, 36 months

(m) Children’s (n) Children’s (o) Children’s (p) Children’s
physical physical physical physical
health, 6 months health, 12 months health, 24 months health, 36 months
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(q) Children’s cognition, (r) Children’s cognition,
12 months 36 months

(s) Parental (t) Parental (u) Parental (v) Parental
investment, investment, investment, investment,
6 months 12 months 24 months 36 months

Note: Quantile treatment effects of THPP+ intervention on latent factors. 95 % confidence intervals are
calculated by bootstrapping using 1000 replications and clustering at the level of randomization.
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Table A22: Heterogeneity in treatment effects for maternal mental health

Coefficient on
treatment baseline treat x baseline
characteristic characteristic
1) 2) ®3)
Baseline characteristic: index child is female
mental health (6m) 0.344*** 0.029 —0.298*
(0.106) (0.148) (0.179)
mental health (12m) 0.336"** 0.171 —0.352*
(0.126) (0.126) (0.187)
mental health (24m) 0.104 0.124 —0.280
(0.115) (0.167) (0.196)
mental health (36m) 0.315** —0.006 —0.032
(0.158) (0.166) (0.222)
Baseline characteristic: first child
mental health (6m) 0.119 —0.238 0.298
(0.088) (0.194) (0.224)
mental health (12m) 0.158 —0.027 —0.018
(0.104) (0.290) (0.307)
mental health (24m) —-0.117 —0.166 0.313
(0.094) (0.208) (0.228)
mental health (36m) 0.335*** 0.082 -0.157
(0.109) (0.251) (0.250)
Baseline characteristic: SES index
mental health (6m) 0.230*** —0.089* 0.118**
(0.065) (0.050) (0.053)
mental health (12m) 0.151** —0.008 —0.008
(0.072) (0.042) (0.053)
mental health (24m) 0.001 —0.039 0.092*
(0.070) (0.041) (0.053)
mental health (36m) 0.284*** 0.021 —0.040
(0.095) (0.042) (0.059)
Baseline characteristic: mother’s education
mental health (6m) —0.306** —0.011 0.070***
(0.139) (0.014) (0.020)
mental health (12m) —0.008 0.006 0.023
(0.189) (0.019) (0.024)
mental health (24m) —0.222 —0.005 0.027
(0.156) (0.011) (0.021)
mental health (36m) 0.422** 0.018 —0.018
(0.213) (0.018) (0.027)

tretment=1 if the observation is in treatment clusters, =0 otherwise. Dependent variables (listed on the first column)
are ICW indices of maternal mental health, coded in a way that higher score means better outcome and standard-
ized to be mean 0 and SD 1 in the control group. Coefficients are obtained from the regressions of indices on the
treatment indicator, its interactions with the respective dimension and the baseline covariates including baseline
PHQ Total, baseline Whodas Total, baseline PSS Total, mother’s baseline age, weight, height, waist circumference
and blood pressure, family structure, grandmother being resident, total adults in the household, people per room,
number of living children (split by gender), whether the index child is the first child, parental education (in years),
asset based SES index, life events checklist score, interviewer fixed effect, union council fixed effect and days from
baseline. Robust and clustered standard errors at the cluster level are reported in the SE column.

Note: *p<0.1; **p<0.05; ***p<0.01
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Table A23: Heterogeneity in treatment effects for selected child outcomes

Coefficient on
treatment baseline treat x baseline
characteristic characteristic
(€] 2 3
Baseline characteristic: index child is female
socioemotional skills (6m) 0.014 0.064 —0.110
(0.124) (0.135) (0.159)
socioemotional skills (12m) 0.359*** 0.282** —0.455***
(0.120) (0.128) (0.135)
socioemotional skills (24m) 0.004 0.046 0.093
(0.150) (0.115) (0.181)
socioemotional skills (36m) —0.142 —0.040 0.249
(0.150) (0.104) (0.173)
cognition (12m) 0.015 —0.065 —0.078
(0.125) (0.150) (0.207)
cognition (36m) 0.025 —0.089 0.116
(0.125) (0.103) (0.180)
Baseline characteristic: first child
socioemotional skills (6m) —0.157* —0.462* 0.487*
(0.084) (0.237) (0.293)
socioemotional skills (12m) 0.171** 0.142 —0.200
(0.087) (0.166) (0.188)
socioemotional skills (24m) —0.001 —0.050 0.208
(0.125) (0.191) (0.258)
socioemotional skills (36m) 0.093 0.324** —0.461**
(0.107) (0.143) (0.219)
cognition (12m) —0.099 —0.142 0.316
(0.099) (0.189) (0.213)
cognition (36m) 0.102 —0.115 —0.072
(0.093) (0.155) (0.221)
Baseline characteristic: SES index
socioemotional skills (6m) —0.033 0.026 0.028
(0.079) (0.046) (0.051)
socioemotional skills (12m) 0.149** —0.035 0.062
(0.070) (0.052) (0.052)
socioemotional skills (24m) 0.072 —0.027 0.048
(0.094) (0.040) (0.060)
socioemotional skills (36m) —0.016 0.009 —0.008
(0.095) (0.067) (0.076)
cognition (12m) 0.027 —0.046 0.129*
(0.081) (0.064) (0.075)
cognition (36m) 0.092 —0.038 0.020
(0.087) (0.044) (0.052)
Baseline characteristic: mother’s education
socioemotional skills (6m) —0.340** —0.040** 0.042*
(0.156) (0.019) (0.024)
socioemotional skills (12m) 0.026 —0.004 0.014
(0.155) (0.019) (0.021)
socioemotional skills (24m) —0.064 —0.001 0.017
(0.259) (0.014) (0.033)
socioemotional skills (36m) 0.112 0.026 —0.018
(0.203) (0.019) (0.024)
cognition (12m) —0.425** —0.003 0.057**
(0.205) (0.022) (0.024)
cognition (36m) 0.232 0.041*** —0.021
(0.150) (0.014) (0.022)

tretment=1 if the observation is in treatment clusters, =0 otherwise. Dependent variables (listed on the first column) are ICW indices of
child socio-emotional health and cognition, coded in a way that higher score means better outcome and standardized to be mean 0 and SD 1
in the control group. Coefficients are obtained from the regressions of indices on the treatment indicator, its interactions with the respective
dimension and the baseline covariates including baseline PHQ Total, baseline Whodas Total, baseline PSS Total, mother’s baseline age,
weight, height, waist circumference and blood pressure, family structure, grandmother being resident, total adults in the household, people
per room, number of living children (split by gender), whether the index child is the first child, parental education (in years), asset based SES
index, life events checklist score, interviewer fixed effect, union council fixed effect and days from baseline. Robust and clustered standard

errors at the cluster level are reported in the SE column.

Note: *p<0.1; **p<0.05; ***p<0.01
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Table A24: Heterogeneity in treatment effects for parental investment

Coefficient on
treatment baseline treat x baseline
characteristic characteristic
@ (¢ ®)
Baseline characteristic: index child is female
parental investment (6m) 0.052 0.117 0.087
(0.103) (0.117) (0.141)
parental investment (12m) 0.186 —0.024 —0.093
(0.133) (0.165) (0.208)
parental investment (24m) —0.198 —0.069 0.259
(0.143) (0.137) (0.187)
parental investment (36m) 0.100 0.015 —0.044
(0.155) (0.159) (0.215)
Baseline characteristic: first child
parental investment (6m) 0.045 —0.186 0.220
(0.083) (0.158) (0.208)
parental investment (12m) 0.102 —0.041 0.152
(0.106) (0.141) (0.231)
parental investment (24m) —0.045 —0.002 —0.082
(0.117) (0.168) (0.244)
parental investment (36m) 0.179* 0.013 —0.441
(0.102) (0.148) (0.281)
Baseline characteristic: SES index
parental investment (6m) 0.087 0.030 —0.029
(0.071) (0.044) (0.059)
parental investment (12m) 0.128 0.066 —0.024
(0.089) (0.048) (0.045)
parental investment (24m) —0.088 0.056 —0.051
(0.091) (0.063) (0.072)
parental investment (36m) 0.068 0.151*** —0.027
(0.082) (0.050) (0.054)
Baseline characteristic: mother’s education
parental investment (6m) 0.116 0.022 —0.003
(0.163) (0.018) (0.022)
parental investment (12m) 0.080 0.039** 0.008
(0.170) (0.016) (0.019)
parental investment (24m) 0.208 0.058*** —0.040
(0.252) (0.019) (0.029)
parental investment (36m) 0.108 0.015 —0.005
(0.164) (0.013) (0.022)

tretment=1 if the observation is in treatment clusters, =0 otherwise. Dependent variables (listed on the first column)
are ICW indices of parental investment, coded in a way that higher score means better outcome and standardized to
be mean 0 and SD 1 in the control group. Coefficients are obtained from the regressions of indices on the treatment
indicator, its interactions with the respective dimension and the baseline covariates including baseline PHQ Total,
baseline Whodas Total, baseline PSS Total, mother’s baseline age, weight, height, waist circumference and blood
pressure, family structure, grandmother being resident, total adults in the household, people per room, number of
living children (split by gender), whether the index child is the first child, parental education (in years), asset based
SES index, life events checklist score, interviewer fixed effect, union council fixed effect and days from baseline. Robust
and clustered standard errors at the cluster level are reported in the SE column.

Note: *p<0.1; **p<0.05; ***p<0.01
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G Depression Gap

Table A25: Difference on ICW Indices between Non-depressed and Control Groups

treated depressed-control depressed nondepressed-control depressed

Diff. Adjusted Diff. Adjusted

(T-O) ];eta SE p-val (ND-O) ];eta SE  p-val
Maternal Indices
Mental Health (6m) 0.142 0.163 0.084 0.053 0.516 -0.026 0.186 0.889
Mental Health (12m) 0.103 0.142  0.085 0.096 0.478 0.090 0.148 0.542
Mental Health (24m) -0.139 -0.048 0.079 0.541 0.328 -0.150 0.169 0.374
Mental Health (36m) 0.168 0.292  0.098 0.003 0.425 0.067 0.162 0.681
Functioning (6m) 0.136 0.175 0.088 0.047 0.459 0.057 0.157 0.715
Functioning (12m) 0.192 0.241 0.077 0.002 0.378 -0.344 0.201 0.087
Functioning (24m) -0.087 -0.095 0.097 0.332 0.303 -0.344 0.166 0.038
Functioning (36m) 0.066 0.211 0.079 0.008 0.317 -0.157 0.184 0.393
Child Indices
Physical Health (6m) 0.001 -0.021  0.096 0.826 -0.020 0.054 0.194 0.779
Physical Health (12m) 0.012 0.002 0.080 0.981 -0.016 -0.140 0.196 0475
Physical Health (24m) -0.097 -0.035  0.095 0.710 0.004 0.195 0.185 0.293
Physical Health (36m) -0.099 -0.099  0.099 0.315 0.045 -0.169 0.185 0.361
Socioemotional Skills (bm)  -0.034 -0.046  0.085 0.589 0.041 -0.239 0.173  0.166
Socioemotional Skills (12m)  0.106 0.100 0.081 0.215 0.050 -0.254 0.197 0.197
Socioemotional Skills (24m) -0.043 0.046 0.089 0.604 -0.162 -0.281 0.184 0.126
Socioemotional Skills (36m)  0.022 -0.024 0.118 0.842 0.240 -0.111  0.133  0.404
Cognition (12m) -0.038 -0.040 0.105 0.704 0.038 -0.151 0.196 0.442
Cognition (36m) 0.092 0.104 0.088 0.235 0.074 -0.112  0.155 0473
Investment Indices
Parental Investment (6m) 0.083 0.085 0.071 0.228 0.180 -0.289 0.187 0.123
Parental Investment (12m) 0.131 0.160 0.086 0.064 0.262 0.106 0.204 0.604
Parental Investment (24m) -0.076 -0.045 0.093 0.626 0.166 -0.181 0.192 0.345
Parental Investment (36m) 0.060 0.082 0.080 0.301 0.179 0.052 0.207 0.801

Column 3 reports the adjusted treatment coefficient from the regression of indices on treatment indicator and
its interaction with the (demeaned) baseline covariates using the experimental sample. Column 7 reports the
adjusted coefficient from the regression of indices on an indicator of being baseline non-depressed and its in-
teraction with the (demeaned) baseline covariates using the sample of non-depressed and control depressed
mothers. Baseline covariates include baseline PHQ Total, baseline Whodas Total, baseline PSS Total, mother’s
baseline age, weight, height, waist circumference and blood pressure, family structure, grandmother being res-
ident, total adults in the household, people per room, number of living children (split by gender), whether the
index child is the first child, parental education levels, asset based SES index, life events checklist score, inter-
viewer fixed effect, union council fixed effect and days from baseline. Robust and clustered standard errors at
the cluster level are reported in the SE columns. ICW indices are coded so that higher score indicates better
outcome and standardized to have mean 0 and SD 1 in the control group.
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Table A26: Difference on Factor Scores between Non-depressed and Control Groups

treated depressed-control depressed

nondepressed-control depressed

Diff. Adjusted Diff. Adjusted

(T-O) ];eta SE p-val (ND-C) ];eta SE  p-val
Maternal Factors
Mental Health (6m) 0.161 0.197 0.063 0.002 0.647 -0.160 0.188 0.396
Mental Health (12m) 0.095 0.164 0.075 0.029 0.642 -0.340 0.148 0.022
Mental Health (24m) 0.028 -0.007 0.080 0.928 0.532 -0.205 0.171 0.229
Mental Health (36m) 0.134 0.270 0.099 0.006 0.553 -0.136 0.178 0.444
Functioning (6m) 0.108 0.170 0.087 0.051 0.543 0.028 0.174 0.871
Functioning (12m) 0.157 0.184 0.086 0.033 0.469 -0.377 0209 0.071
Functioning (24m) -0.013 -0.028 0.086 0.743 0.406 -0.286 0.177 0.107
Functioning (36m) 0.118 0.280 0.094 0.003 0.377 -0.177 0.194 0.360
Child Factors
Physical Health (6m) -0.020 0.009 0.092 0.926 -0.015 -0.040 0.175 0.820
Physical Health (12m) 0.047 0.033 0.084 0.698 0.064 -0.128 0.151 0.394
Physical Health (24m) -0.130 -0.064 0.099 0.521 0.053 0.019 0.164 0.910
Physical Health (36m) -0.120 -0.141  0.094 0.133 0.040 -0.088 0.171 0.609
Socioemotional Skills (6m) 0.050 0.082 0.080 0.305 -0.028 -0.134 0.163 0412
Socioemotional Skills (12m)  0.157 0.156  0.089 0.081 0.111 -0.326  0.196 0.096
Socioemotional Skills (24m) -0.050 -0.045 0.084 0.589 -0.217 -0.295 0.198 0.137
Socioemotional Skills (36m)  0.025 0.075 0.122 0.540 0.147 -0.083 0.145 0.570
Cognition (12m) -0.064 -0.065 0.115 0.575 0.064 -0.144 0.190 0.449
Cognition (36m) 0.036 0.060 0.087 0.492 -0.030 -0.252 0.167 0.132
Investment Factors
Parental Investment (6m) 0.060 0.064 0.068 0.345 0.417 -0.373 0.208 0.073
Parental Investment (12m) 0.062 0.109 0.093 0.239 0.447 -0.128 0.194 0.509
Parental Investment (24m) 0.012 -0.042  0.093 0.651 0.035 -0.449 0.122  0.000
Parental Investment (36m) 0.070 0.114 0.087 0.189 0.365 -0.017 0175 0.925

Column 3 reports the adjusted treatment coefficient from the regression of factors on treatment indicator and
its interaction with the (demeaned) baseline covariates using the experimental sample. Column 7 reports the
adjusted coefficient from the regression of factors on an indicator of being baseline non-depressed and its in-
teraction with the (demeaned) baseline covariates using the sample of non-depressed and control depressed
mothers. Baseline covariates include baseline PHQ Total, baseline Whodas Total, baseline PSS Total, mother’s
baseline age, weight, height, waist circumference and blood pressure, family structure, grandmother being res-
ident, total adults in the household, people per room, number of living children (split by gender), whether the
index child is the first child, parental education levels, asset based SES index, life events checklist score, inter-
viewer fixed effect, union council fixed effect and days from baseline. Robust and clustered standard errors at
the cluster level are reported in the SE columns. Latent factor scores are coded so that higher score indicates
better outcome and standardized to have mean 0 and SD 1 in the control group.
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Table A27: Estimates of the Production Function Controlling for the Baseline Mental
Health (12 months)

Socioemotional Physical Cognition Parental
skills (12m) health (12m) (12m) investment (12m)
@) 2 ®) (4)
SE skills (6m) 0.542*** 0.003 0.057* 0.040
(0.049) (0.013) (0.034) (0.029)
physical health (6m) 0.042 0.928*** 0.111%** 0.077***
(0.037) (0.014) (0.042) (0.024)
mother mental health (6m) 0.119* 0.083*** 0.130* —0.114*
(0.063) (0.030) (0.076) (0.069)
mother general health (6m) —0.040 —0.044** —0.024 0.080**
(0.053) (0.020) (0.045) (0.040)
investment (12m) 0.050 0.030 —0.014
(0.083) (0.022) (0.060)
Interactions
mother MH (6m) x treat —0.216*** —0.061 —0.198** 0.100
(0.078) (0.038) (0.096) (0.085)
mother MH (6m) x nondep. —0.060 —0.133*** —0.065 0.106
(0.097) (0.034) (0.094) (0.080)
investment (12m) x treat 0.104 —0.030 0.343%**
(0.106) (0.035) (0.090)
investment (12m) x nondep. —0.011 —0.026 0.205***
(0.084) (0.030) (0.073)
Total factor productivity (TFP)
TFP —0.639 —0.466 4.199*** 0.105
(0.912) (0.346) (0.918) (0.798)
TFP x treat 0.480*** 0.034* —0.025 0.062
(0.060) (0.020) (0.058) (0.060)
TFP x nondep. 0.267%** 0.118*** —0.072 0.023
(0.098) (0.038) (0.088) (0.094)
Baseline controls
SES assets —0.017 0.004 0.009 0.087***
(0.019) (0.007) (0.024) (0.016)
mother’s education (years) —0.001 0.005 —0.004 0.018***
(0.064) (0.003) (0.007) (0.004)
husband’s education (years) 0.001 —0.006** —0.001 0.017**
(0.007) (0.003) (0.006) (0.008)
Observations 932 932 927 932
R2 0.505 0.882 0.257 0.385
Adjusted R2 0.467 0.873 0.201 0.341

SE= socioemotional skills, MH=mental health. Dependent variables are child outcomes and parental investment fac-
tors at 12 months postpartum. Independent variables include an indicator of treatment status (control, treatment, non-
depressed), child and maternal factors at 6 months, parental investment factor at 12 months. Maternal mental health
and parental investment are interacted with the treatment status. All estimations control for baseline characteristics
including baseline PHQ Total, baseline Whodas Total, baseline PSS Total, mother’s baseline age, weight, height, waist
circumference and blood pressure, family structure, grandmother being resident, total adults in the household, people
per room, number of living children (split by gender), whether the index child is the first child, parental education
levels, asset based SES index, life events checklist score, interviewer fixed effect, union council fixed effect, days from
baseline and child age in days. Robust and clustered standard errors at the cluster level are reported in paranthesis.
Note: *p<0.1; **p<0.05; ***p<0.01
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Table A28: Estimates of the Production Function Controlling for the Baseline Mental
Health (36 months)

Socioemotional Physical Cognition Parental
skills (36m) health (36m) (36m) investment (36m)
@ @ ) 4)
SE skills (12m) 0.241%** 0.035* 0.012 —0.083**
(0.036) (0.019) (0.023) (0.032)
physical health (12m) 0.027 1.049*** 0.046** 0.066**
(0.041) (0.026) (0.023) (0.029)
cognition (12m) 0.001 —0.018 0.059*** 0.031
(0.038) (0.022) (0.022) (0.033)
mother mental health (12m) 0.078 0.045 —0.074 0.202***
(0.096) (0.050) (0.059) (0.076)
mother general health (12m) —0.070 —0.049* 0.065* —0.009
(0.048) (0.027) (0.033) (0.049)
investment (36m) 0.164** 0.001 0.092**
(0.069) (0.039) (0.039)
Interactions
mother MH (12m) x treat 0.049 —0.057 0.059 —0.150*
(0.114) (0.056) (0.066) (0.085)
mother MH (12m) x nondep. 0.003 —0.004 —0.005 —0.074
(0.112) (0.047) (0.068) (0.087)
investment (36m) x treat —0.188* 0.036 —0.085
(0.109) (0.054) (0.060)
investment (36m) x nondep. 0.013 —0.048 —0.008
(0.100) (0.045) (0.051)
Total factor productivity (TFP)
TFP 0.570 —1.537** 1.966** 1.895
(2.474) (0.698) (0.949) (1.376)
TFP x treat —0.115 —0.170*** 0.019 0.131**
(0.084) (0.045) (0.039) (0.059)
TFP x nondep. —0.178 0.038 —0.046 0.122
(0.122) (0.060) (0.072) (0.092)
Baseline controls
SES assets —0.016 —0.004 —0.002 0.055***
(0.016) (0.012) (0.011) (0.019)
mother’s education (years) —0.006 0.006 0.014*** 0.016"**
(0.006) (0.004) (0.004) (0.006)
husband’s education (years) 0.009 —0.003 0.008 0.031***
(0.007) (0.004) (0.006) (0.008)
Observations 881 881 881 881
R2 0.422 0.839 0.302 0.313
Adjusted R2 0.382 0.828 0.253 0.268

SE= socioemotional skills, MH=mental health. Dependent variables are child outcomes and parental invest-
ment factors at 36 months postpartum. Independent variables include an indicator of treatment status (control,
treatment, nondepressed), child and maternal factors at 12 months, parental investment factor at 36 months. Ma-
ternal mental health and parental investment are interacted with the treatment status. All estimations control for
baseline characteristics including baseline PHQ Total, baseline Whodas Total, baseline PSS Total, mother’s base-
line age, weight, height, waist circumference and blood pressure, family structure, grandmother being resident,
total adults in the household, people per room, number of living children (split by gender), whether the index
child is the first child, parental education levels, asset based SES index, life events cheklist score, interviewer
fixed effect, union council fixed effect, days from baseline and child age in days. Robust and clustered standard
errors at the cluster level are reported in paranthesis.

Note: *p<0.1; **p<0.05; ***p<0.01 73



Table A29: Estimates of the Production Function and Investment Equation by Gender

(12 months)
Girls
Socioemotional Physical Cognition Parental Socioemotional Physical Cognition Parental
skills (12m) health (12m) (12m) investment (12m) skills (12m) health (12m) (12m) investment (12m)
©) 2 (©)) 4) (€] 2 (©) “4)
SE skills (6m) 0.536"** —0.022 0.051 0.035 0.560"** 0.032 0.070 0.040
(0.067) (0.020) (0.053) (0.048) (0.047) (0.020) (0.050) (0.040)
physical health (6m) 0.058 0.917*** 0.134** 0.100*** 0.046 0.935%** 0.103* 0.043
(0.057) (0.019) (0.063) (0.029) (0.041) (0.022) (0.054) (0.044)
mother mental health (6m) 0.060 0.066 0.170 —0.034 0.112 0.093** 0.063 —0.219**
(0.129) (0.046) (0.133) (0.100) (0.111) (0.039) (0.083) (0.096)
mother functioning (6m) —0.023 —0.013 —0.038 0.102* —0.057 —0.048** 0.003 0.051
(0.119) (0.032) (0.068) (0.050) (0.062) (0.023) (0.060) (0.066)
investment (12m) 0.085 0.017 —0.189* —0.011 0.046* 0.036
(0.119) (0.045) (0.102) (0.122) (0.028) (0.085)
Interactions
mother MH (6m) x treat —0.125 —0.025 —0.068 —0.020 —0.241** —0.077 —0.264** 0.227*
(0.148) (0.055) (0.179) (0.122) (0.119) (0.052) (0.126) (0.134)
mother MH (6m) x nondep. 0.005 —0.155"** —0.098 —0.035 —0.109 —0.118** —0.050 0.299***
(0.166) (0.055) (0.140) (0.124) (0.116) (0.052) (0.088) (0.106)
investment (12m) x treat 0.056 —0.020 0.260* 0.114 —0.045 0.457***
(0.165) (0.058) (0.144) (0.148) (0.046) (0.155)
investment (12m) x nondep. —0.016 —0.007 0.289** 0.042 —0.047 0.233**
(0.117) (0.060) (0.114) (0.118) (0.041) (0.116)
Total factor productivity (TFP)
TFP —0.114 —0.607 4.065*** 0.303 —1.102 —0.628 3.495%* —0.016
(1.403) (0.536) (1.265) (0.855) (1.123) (0.486) (1.459) (1.285)
TEP x treat 0.571*** 0.031 —0.030 0.080 0.411%** 0.038 —0.030 0.059
(0.105) (0.027) (0.084) (0.070) (0.083) (0.026) (0.092) (0.092)
TFP x nondep. 0.286* 0.136** —0.252* —0.027 0.169 0.134** —0.047 0.084
(0.162) (0.054) (0.150) (0.122) (0.123) (0.056) (0.123) (0.143)
Baseline controls
SES assets —0.059* 0.017 —0.014 0.074*** 0.017 —0.009 0.046 0.106***
(0.031) (0.013) (0.032) (0.021) (0.020) (0.011) (0.033) (0.024)
mother’s education (years) 0.009 0.005 —0.005 0.019*** —0.002 0.004 —0.003 0.016*
(0.010) (0.005) (0.011) (0.006) (0.007) (0.003) (0.009) (0.008)
husband’s education (years) —0.006 —0.012** —0.001 0.015* 0.006 —0.001 —0.001 0.015
(0.012) (0.005) (0.010) (0.009) (0.009) (0.004) (0.009) (0.011)
Observations 466 466 464 466 466 466 463 466
R2 0.507 0.898 0.278 0.482 0.589 0.882 0.343 0.358
Adjusted R2 0.431 0.882 0.166 0.407 0.527 0.864 0.243 0.266

SE= socioemotional skills, MH=mental health. Table shows estimates of the production function at 12 months by the gender of the index child. Dependent variables are child
outcomes and parental investment factors at 12 months postpartum. Independent variables include an indicator of treatment status (control, treatment, nondepressed), child and
maternal factors at 6 months, parental investment factor at 12 months. Maternal mental health and parental investment are interacted with the treatment status. All estimations
control for baseline characteristics including baseline PHQ Total, baseline Whodas Total, baseline PSS Total, mother’s baseline age, weight, height, waist circumference and blood
pressure, family structure, grandmother being resident, total adults in the household, people per room, number of living children (splitted by gender), whether the index child
is the first child, parental education levels, asset based SES index, life events checklist score, interviewer fixed effect, union council fixed effect, days from baseline and child age
in days. Robust and clustered standard errors at the cluster level are reported in paranthesis.

Note: *p<0.1; **p<0.05; “**p<0.01
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Table A30: Estimates of the Production Function and Investment Equation by Gender
(36 months)

Boys Girls
Socioemotional Physical Cognition Parental Socioemotional Physical Cognition Parental
skills (36m) health (36m) (36m) investment (36m) skills (36m) health (36m) (36m) investment (36m)
() 2 [©) [©) [©) 2 (©) (©)
SE skills (12m) 0.250*** 0.046* —0.011 —0.045 0.272%** 0.027 0.036 —0.129"**
(0.060) (0.028) (0.027) (0.042) (0.053) (0.026) (0.033) (0.038)
physical health (12m) 0.037 1.017*** 0.043 0.101*** —0.008 1.076*** 0.041 0.022
(0.061) (0.034) (0.038) (0.035) (0.046) (0.029) (0.033) (0.048)
cognition (12m) —0.011 —0.009 0.109*** 0.055 —0.006 —0.028 0.018 0.015
(0.074) (0.034) (0.031) (0.038) (0.042) (0.033) (0.032) (0.049)
mother mental health (12m) 0.313** —0.004 —0.050 0.391*** —0.062 0.080 —0.124* 0.054
(0.135) (0.093) (0.074) (0.125) (0.113) (0.061) (0.077) (0.082)
mother functioning (12m) —0.095 —0.069* 0.082* —0.020 —0.025 —0.035 0.054 —0.015
(0.083) (0.040) (0.049) (0.072) (0.060) (0.045) (0.039) (0.066)
investment (36m) 0.024 —0.044 0.135** 0.283** 0.069 0.068
(0.107) (0.076) (0.062) (0.115) (0.051) (0.067)
Interactions
mother MH (12m) x treat —0.072 0.076 0.101 —0.375%** 0.161 —0.161** 0.084 0.010
(0.197) (0.102) (0.097) (0.137) (0.156) (0.072) (0.075) (0.128)
mother MH (12m) x nondep. —0.248 0.076 —0.009 —0.380"** 0.113 —0.060 0.032 0.206*
(0.153) (0.078) (0.087) (0.128) (0.138) (0.063) (0.097) (0.110)
investment (36m) x treat —0.032 0.086 —0.073 —0.302* 0.003 —0.114
(0.160) (0.096) (0.075) (0.172) (0.063) (0.096)
investment (36m) x nondep. 0.088 —0.021 —0.070 —0.075 —0.113* 0.041
(0.149) (0.084) (0.076) (0.134) (0.058) (0.089)
Total factor productivity (TFP)
TFP —1.226 —2.654** —0.702 1.761 3.063 —1.168 4.897*** 1.299
(3.612) (1.288) (1.540) (1.727) (2.538) (1.203) (1.150) (2.177)
TFP x treat —0.194 —0.182"** 0.024 0.119 —0.078 —0.154"** 0.031 0.165**
(0.129) (0.062) (0.064) (0.083) (0.112) (0.056) (0.053) (0.070)
TEP x nondep. —0.310* —0.011 —0.009 0.161 —0.102 0.114 —0.084 0.063
(0.167) (0.075) (0.092) (0.145) (0.131) (0.088) (0.122) (0.129)
Baseline controls
SES assets —0.034 —0.012 —0.003 0.031 0.008 —0.002 0.009 0..074***
(0.028) (0.016) (0.017) (0.027) (0.022) (0.017) (0.014) (0.026)
mother’s education (years) —0.008 0.008 0.014** 0.022*** —0.005 0.005 0.011** 0.011
(0.009) (0.005) (0.006) (0.007) (0.010) (0.006) (0.005) (0.008)
husband'’s education (years) 0.017 —0.006 0.004 0.047*** 0.008 0.004 0.013 0.020*
(0.014) (0.006) (0.007) (0.011) (0.010) (0.006) (0.009) (0.011)
Observations 442 442 442 442 439 439 439 439
R2 0.421 0.851 0.374 0.360 0.505 0.850 0.332 0.346
Adjusted R2 0.339 0.830 0.284 0.275 0.433 0.828 0.234 0.256

SE= socioemotional skills, MH=mental health. Table shows estimates of the production function at 36 months by the gender of the index child. Dependent variables are child
outcomes and parental investment factors at 36 months postpartum. Independent variables include an indicator of treatment status (control, treatment, nondepressed), child and
maternal factors at 12 months, parental investment factor at 36 months. Maternal mental health and parental investment are interacted with the treatment status. All estimations
control for baseline characteristics including baseline PHQ Total, baseline Whodas Total, baseline PSS Total, mother’s baseline age, weight, height, waist circumference and blood
pressure, family structure, grandmother being resident, total adults in the household, people per room, number of living children (splitted by gender), whether the index child is
the first child, parental education levels, asset based SES index, life events checklist score, interviewer fixed effect, union council fixed effect, days from baseline and child age in
days. Robust and clustered standard errors at the cluster level are reported in paranthesis.

Note: *p<0.1; “*p<0.05; ***p<0.01
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