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Abstract

Maternal Health Decision-making in Multigenerational Households: Evidence from Field
Experiments in India

by

Pooja Suri

Doctor of Philosophy in Health Policy

University of California, Berkeley

Professor William H. Dow, Chair

In low-and middle-income countries (LMICs), women often struggle to access health services
through the perinatal period. In addition to supply-side geographical access and financial
barriers, in many settings there are also constraints arising from a combination of com-
plex family structures, low female agency, social norms, and a lack of information on the
importance of seeking timely care. This combination of factors makes it challenging for
policymakers to improve maternal and infant health, as typical policies focus on the supply-
side, i.e. reducing cost of care, and improving accessibility. This dissertation presents results
from three empirical studies conducted in India on the role of household members in decision-
making in accessing perinatal care.

The first paper examines the dynamics between new mothers and their caregivers
(spouse, mother, and mother-in-law) in making caregiving decisions for postnatal mater-
nal and infant care. The second paper uses a randomized controlled trial to investigate the
impact of targeted health messaging and social learning on antenatal care visits and iron and
folic acid tablet consumption among pregnant women co-residing with their mothers-in-law.
The third paper uses a cluster randomized trial to evaluate the effectiveness of a mobile
messaging service delivering postnatal care information to households, and its impact on
maternal and infant health outcomes.

In the first paper, I find that birthing women are more likely to name their caregivers
(rather than themselves) as sole decision-makers for infant and maternal care, though agree-
ment between the mother and caregiver on who is the decision-maker is low. I also find
that the identity of the primary caregiver significantly affects maternal mental well-being,
with lower well-being when the primary caregiver is their mother-in-law. The second paper
demonstrates that involving mothers-in-law in a health messaging education intervention
increases health-seeking behaviors and improves post-delivery outcomes. In the third paper,
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I find that a mobile messaging service delivering postnatal care information to the entire
household has a positive impact on maternal and infant health outcomes.

Collectively, these papers highlight the importance of considering the influence of fam-
ily members, particularly the mother-in-law, in designing effective health interventions in
LMICs. However, further research is needed to understand the factors that influence behav-
iors and to develop ways to address and modify strongly held priors and social norms that
may hinder health-seeking behaviors. Additionally, this research focuses on the perinatal
period, but future avenues of research can explore how this dynamic affects other health
behaviors such as family planning and childhood nutrition, as well as resulting morbidity.
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Chapter 1

Introduction

The focus of research in economics on intra-household health decision-making has largely
been on spouses. However, in many low- and middle-income countries (LMICs), complex
family structures—such as multi-generational households (Flores and Kalwij (2014); Khalil
and Mookerjee (2019); Lee and Bauer (2013), polygamous families (Rossi (2019)), and those
with strong matriarchal figures like the mother-in-law—significantly influence health out-
comes (Anukriti et al. (2019, 2022); Ghosh and Thornton (2024); Khanna and Pandey
(2020)). Interventions that target only women or couples may fail since they ignore the
authority and status of other household members, especially when household preferences
and incentives are misaligned (Ghosh and Thornton (2024)).

Patrilocality, a traditional system in which women live with their in-laws after marriage, is
common among families in LMICs (Khalil and Mookerjee (2019)). Such a family arrangement
plays a vital role in providing care for children and the elderly, perinatal support, enhancing
labor force participation among younger members, and maintaining financial stability (Barr
et al. (2012); Cox and Fafchamps (2007); Shorrocks (1979)). The wife’s mother-in-law plays
an outsized role in household management and decision-making within this family structure.

Recent descriptive and quasi-experimental studies show that co-residence can play out
in opposing ways. The presence of the mother-in-law in the household can enhance labor
force participation(Khanna and Pandey (2020)) and decrease the risk of iron-deficient anemia
(Varghese and Roy (2019)). Positive daughter-in-law and mother-in-law relationships lead to
more antenatal care visits and better postnatal mental health (Allendorf (2010); Chandran
et al. (2002); Gausia et al. (2009)). However, there is evidence that also suggests that co-
residence with in-laws, particularly the mother-in-law, can diminish a woman’s authority in
making her own health or labor participation decisions (Anukriti et al. (2019); Banerji et al.
(2023); Ghosh and Thornton (2024)).

LMICs, particularly India, bear a greater burden of maternal and infant mortality and
morbidity (WHO (2024)). In recent years, despite significant policy efforts in India, maternal
and infant mortality rates have remained high (NFHS (2016a)). Most maternal and infant
deaths are preventable with adequate care (Gupta et al. (2010); Kassebaum et al. (2016); Meh
et al. (2022); Montgomery et al. (2014); Peña-Rosas et al. (2015)). However, the perinatal
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period in India is characterized by limited access to health information and cultural norms
that lead pregnant women and new mothers to rely heavily on others, particularly their
mothers or mothers-in-law, for health decision-making and care practices (Choudhry (1997);
Withers et al. (2018)). Additionally, a vast body of research in economics has shown that
information, who it is given to, and whether it is provided in the presence or absence of peers
can also significantly impact health outcomes (Bursztyn et al. (2019, 2018); Dupas (2011);
Karing (2019)).

Consequently, this dissertation presents results from three empirical studies in India, fo-
cusing on the barriers to seeking care and examining how the provision of simple information
and the involvement of household members affect perinatal health outcomes.

Chapter 2 examines the dynamics between new mothers and family members —specifi-
cally, their spouse, mother, and mother-in-law —in making caregiving decisions for postpar-
tum maternal and infant care. The post-natal period is a critical time for the physical and
mental recovery of the mother, as well as the development of the newborn, and a significant
portion of infant deaths occur in the weeks following birth. Previous studies have linked
the involvement of family members to improved maternal mental health, maternal-infant
bonding, and increased breastfeeding. However, the specific influence of the mother and
mother-in-law on health outcomes for both mothers and newborns remains poorly under-
stood, especially in a unique cultural context like India where women have limited agency and
rely heavily on caregivers for health information. Potential discordance between caregivers
and mothers adds complexity to this dynamic.

Using data collected by Noora Health from 551 dyads of women with infants under six
months and their primary family caregivers across four Indian states, I present descriptive
statistics on: 1) the identity of the primary decision-maker as reported independently by new
mothers and caregivers, and 2) how disagreements are resolved. I analyze agreement levels
on maternal and infant health decision-making within each dyad, as well as the primary
decision-maker.

I find that women are more likely to name their caregivers (rather than themselves) as the
sole decision-makers for both infant and maternal care. Less than a third of women report
involvement in household decision-making. Agreement on the identity of sole decision-makers
was low, with less than a third of dyads in agreement for both infant and maternal care
decisions. I also find that the identity of the primary caregiver significantly affects maternal
mental well-being. Women report higher mental well-being (by 0.12 standard deviations of
a normalized index) when their mother is the primary caregiver, compared to the spouse. In
contrast, their mental well-being is negatively impacted (by 0.12 standard deviations) when
their mother-in-law is the primary caregiver compared to the spouse. The type of caregiver
also significantly affects post-delivery health.

Chapter 3 shifts focus to the prenatal period and investigates the impact of differentiated
health messaging and social learning on antenatal care visits (ANC) and iron and folic acid
(IFA) tablet consumption for pregnant women co-residing with their mothers-in-law.

High maternal mortality rates, especially in rural areas, remain a critical policy issue in
India. Despite the availability of free antenatal care, ANC visits in India are low. Com-
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mon factors include limited involvement of pregnant women in household decision-making,
restrictions on traveling unaccompanied to health clinics, and families undervaluing prenatal
care (Ogbo et al. (2019)). Given India’s patrilocal society, it is important to understand how
household members, especially mothers-in-law, influence young women’s health, mobility,
and resource decisions.

Along with collaborators, I conducted a randomized trial across 2409 households in 309
villages in India. We varied whether health information on ANC visits and IFA tablet
consumption was given only to the daughter-in-law (pregnant woman) (DIL treatment) or
to both the daughter-in-law and the mother-in-law (DIL+MIL treatment). I also varied
information delivery at a group level with and without mothers-in-law to distinguish the
effects of private information from social messaging.

First, I observed significant effects on knowledge: DILs and MILs across treatments had
more knowledge overall, which was particularly interesting for MILs since they were not
treated in two cross-randomized arms. Individual delivery outperformed group delivery for
DILs only, with group treatment showing an attenuating effect. Second, individual delivery
boosted short-term gains in ANC visits and IFA consumption, whereas group delivery took
longer to effect change. Finally, involving MILs significantly increased health-seeking be-
haviors, such as attending additional hospital training and improving post-delivery maternal
and infant outcomes.

This study is the first to provide experimental evidence on the influence of mothers-in-law
on prenatal care, highlighting their role as significant household decision-makers. Further
research is needed to understand treatment mechanisms and to extend intrahousehold bar-
gaining models to include mothers-in-law, where interests may not always align.

The previous study demonstrates the effectiveness of intensive in-person health informa-
tion delivery to pregnant women and their mothers-in-law. However, such interventions are
not always feasible or cost-effective. Chapter 4 evaluates instead the impact of a lower-cost
mobile messaging service that delivers postnatal care information to the entire household
from birth through six weeks postpartum. This chapter highlights the impact of a low-effort
digital intervention accessible to the whole household.

I analyze data from a cluster randomized experiment involving 24 hospitals in four states
in India. In this study, 15 hospitals were provided access to information via WhatsApp, while
9 received in-hospital standard-of-care information. We recruited 21,937 mothers, primarily
of lower socioeconomic status, over 10 months to participate in the study. I find significant
positive impacts across most neonatal and maternal care practices examined, including in-
creased breastfeeding, recommended cord care practice, and skin-to-skin care with mothers
and fathers. Additionally, I observed significant and positive impacts on maternal dietary
practices, with adherence to guidelines advising against reducing food and water intake and
avoiding food restrictions.

In summary, this thesis addresses critical gaps in understanding the dynamics of intra-
household decision-making in India, particularly the influential role of mothers-in-law on
perinatal health outcomes. By exploring the interactions between new mothers, their moth-
ers, and mothers-in-law, as well as the impact of targeted health interventions, the research
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highlights the complexity of family structures in LMICs and their implications for health
policy. The findings underscore the importance of considering broader household influences
beyond the immediate nuclear family when designing and implementing health interventions.
As such, this work contributes to the literature on family dynamics and health in LMICs and
provides insights for policymakers aiming to improve maternal and infant health outcomes
in similar contexts.
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Chapter 2

Investigating the role of family
members in postnatal care: Evidence
from mother-caregiver dyads in India

ABSTRACT

Objectives In this study, we examine the dynamics of new mothers relative to other family
members in making caregiving decisions about postpartum maternal and infant care in four
states in India. Specifically, we investigate the involvement of the father, maternal grand-
mother, and paternal grandmother of the newborn in household decision-making for infant
and maternal care.
Methods We analyze data from 551 dyads of women with infants under six months and
the family caregiver identified as providing the primary support in the postpartum period.
We present descriptive statistics on 1) the identity of the primary decision-maker as inde-
pendently reported by new mothers and caregivers and 2) how disagreements are resolved.
Within each dyad, we examine the level of agreement on health decision-making between
mothers and caregivers. We use logistic regression and Ordinary Least Squares (OLS) to an-
alyze the association between caregiver identity, postpartum outcomes, and maternal mental
well-being.
Results Our findings show that decisions in the household are predominantly made by a sin-
gle person, either the birthing woman or one of the family caregivers – the father, maternal
grandmother, or paternal grandmother of the newborn. Across all dyads, birthing women
are more likely than other household members to name their caregivers as the sole decision-
makers for infant care and their own. The involvement of birthing women in household
decision-making is low, with less than a third of birthing women reporting involvement in
either. Within-dyad agreement on the identity of sole decision-makers is low, with less than a
third of dyads in agreement for both infant and maternal care decision-making. The identity
of the family caregiver matters for maternal mental well-being. Birthing women experience
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a higher level of mental well-being on a normalized index by 0.12 standard deviations (sd)
when their primary caregiver is their own mother. In contrast, the mental well-being of the
birthing women is negatively impacted by 0.12 sd when the caregiver is the mother-in-law.
We also observe that the type of caregiver significantly impacts the postpartum recovery
of the birthing woman. Specifically, birthing women whose caregivers are mothers-in-law
are 15.4 percentage points less likely to be well post-delivery. We find no other significant
associations between the type of caregiver and postpartum outcomes. 1

1Note: This chapter presents results from an analysis conducted in collaboration with Jamie Johnston
(Stanford University), Sahana SD (Noora Health), Shirley Yan (Noora Health), and Seema Murthy (Noora
Health).
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2.1 Introduction

The postpartum period is a critical time for the physical and mental recovery of the mother,
as well as the optimal development of the newborn (Fahey and Shenassa (2013); Lopez-
Gonzalez and Kopparapu (2023); Slomian et al. (2019)). A significant proportion of deaths
and re-hospitalizations for both mothers and newborns occur in the first few weeks fol-
lowing birth (Lawn et al. (2004, 2005)). The Lancet’s neonatal survival series highlights
practical and cost-effective interventions that improve maternal and neonatal health out-
comes by enhancing maternal nutrition, promoting breastfeeding, and ensuring adequate
and timely neonatal care (Darmstadt et al. (2005); Knippenberg et al. (2005); Lawn et al.
(2005); Martines et al. (2005)). However, these interventions often require considerable time
and resources, which are frequently limited and pose implementation challenges (Darmstadt
et al. (2005); Evans et al. (2005); Horton and Levin (2016)). Previous literature, such as the
systematic reviews conducted by Martin et al. (2020) and Martin et al. (2021), highlight the
positive impact of family and caregiver support on maternal health outcomes. Other studies
have demonstrated the association between the involvement of family members who are also
caregivers, and improved maternal mental health (Garcia-Esteve et al. (2008); Reid and Tay-
lor (2015); Robertson (2003); Robertson et al. (2004)), maternal-infant bonding (Lutkiewicz
et al. (2020); Ohara et al. (2017); Tichelman et al. (2019)), and increased uptake of breast-
feeding (Aubel et al. (2021); Tomori et al. (2022).

In India, the postpartum period is characterized by a unique cultural context where
women are considered vulnerable and reliant on other family members (especially women)
within the household for support (Choudhry (1997); Withers et al. (2018)). Family care-
givers in India greatly influence the mothers’ decisions during their pregnancy and the post-
partum period; evidence suggests that the stronger the relationship quality, the more likely
the mother is to engage in WHO-recommended best practices (Allendorf (2010); Chandran
et al. (2002); Gausia et al. (2009); Nguyen et al. (2019)). Nevertheless, the influence of dif-
ferent types of caregivers, especially mothers and mothers-in-law of the birthing woman, on
health outcomes for both the mother and newborn remains poorly understood (Aubel (2012);
Pulgaron et al. (2016); Sadruddin et al. (2019)). Additionally, the potential discordance be-
tween caregivers and mothers concerning postpartum care decisions adds further complexity
to the caregiving dynamic (Allendorf (2010); Pulgaron et al. (2016); Vázquez-Vázquez et al.
(2022)). Examining these intricate relationships is crucial for designing effective interven-
tions and ensuring optimal postpartum health outcomes, particularly as maternal and infant
mortality remains high in India (NFHS (2016b)).

Several barriers can impede caregivers’ ability to support mothers effectively in the post-
partum period; limited knowledge, inadequate resources, and competing responsibilities often
hinder caregivers from providing comprehensive care (Gaikwad et al. (2020)). Additionally,
cultural beliefs, social norms, and economic constraints can further contribute to suboptimal
postpartum care practices (Kesterton and Cleland (2009); Yan et al. (2023)). This study
explores the dynamics within new mother and caregiver dyads, investigating the role of
caregivers (primarily the father, maternal, and paternal grandmother of the newborn) and
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their influence on postpartum care in four states in India. In this study, we explore three
key research questions: 1) How do different family caregivers influence household health
decision-making, particularly in determining responsibilities for the mother’s health versus
the infant’s health? 2) How are conflicts regarding decision-making resolved within the
household? 3) How do these caregiver relationships impact postpartum health outcomes,
including mental well-being? We hypothesize that 1) decisions regarding the infant’s health
are made by multiple members of the household, and the type of family caregiver during the
postpartum period is crucial. We expect that women cared for by their mothers-in-law will
have poorer health outcomes compared to those cared for by their own mothers or spouses.

2.2 Materials and Methods

2.2.1 Study design and participants

In this study, we present findings from a cohort of women who had recently given birth
in hospitals where the non-profit organization Noora Health, through its local partner or-
ganizations, implements its neonatal Care Companion Program (CCP), a health education
program that provides in-hospital training sessions and digital messaging on postnatal care
to birthing women and their family caregivers. Noora Health aims to make family caregiver
education part of the standard of care to strengthen postnatal care quality in the home and
improve maternal and neonatal health outcomes. Additional details on CCP can be found
in Yan et al. (2023). CCP is integrated into all district hospitals and specific medical col-
leges in the states included in this study (Karnataka, Madhya Pradesh, Maharashtra, and
Punjab). All birthing women and family caregivers present in the postnatal wards during
CCP training are invited to participate.

Figure 2.1 shows the study sampling flow. The sample of birthing women in the study
was randomly drawn from a larger sample of 18,436 birthing women who delivered in 28
district hospitals in the four states between September 2018 and May 2020 and completed a
post-discharge survey conducted by Noora Health within one month after birth. Our sample
was restricted to birthing women with infants six months of age or younger at the time of the
phone survey. We stratified our sample by state (each strata was sampled proportionate to
size) and whether the infant fell sick at home post-discharge to ensure that our sample was
reflective of the larger sample of birthing women. Birthing women whose infants had died
and who spoke a language other than Hindi, Kannada, Marathi, or Punjabi were excluded
from the sample due to ethical reasons and the unavailability of qualified survey staff with
proficiency in languages other than the ones mentioned above. In total, we sampled 1,355
birthing women. The available budget and surveying capacity of the Noora Health field team
determined this sample size. We recruited participants via phone between May and June
of 2020. Of the total sample recruited, 822 birthing women were successfully contacted and
consented to participate. We did not collect any data from women who did not consent.

We first administered a 30-minute phone survey to consenting birthing women. At the
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end of the survey, we asked birthing women to provide their primary postpartum caregiver’s
name and contact details. We then contacted and independently surveyed this caregiver.
A total of 551 caregivers consented to participate in the study. Because this study aims to
analyze the birthing woman and caregiver dyads, we restrict our analytic sample to the 551
pairs of birthing women and caregivers for whom we have complete dyad data.

2.2.2 Data collection

Our study draws upon two sources of data. We pooled phone survey data collected during
recruitment for this study, with post-discharge data collected by Noora Health within 30
days after birth for the same women in our study(Subramanian et al. (2020)). Post-discharge
data collected from birthing women includes information on the age of the birthing woman;
data on prior pregnancies of the birthing woman, including the number of times they have
been pregnant, whether this is their first child, and number of existing children; data on
postpartum practices, including exclusive breastfeeding, skin-to-skin care, umbilical cord
care, and maternal diet restrictions; and health outcomes including hospital readmissions of
infants and birthing women and mental health of birthing women.

Phone surveys administered to birthing women collected household demographic data,
including household size, rural residence, and socioeconomic status measured by an asset
score and below-poverty line status; health knowledge as proxied by a series of questions
asked about COVID-19 awareness and prevention due to the timing of the survey coinciding
with the start of the COVID-19 pandemic; family caregiver support and intra-household
decision making about maternal and infant care; and maternal mental well-being.

The phone survey administered to caregivers included the same questions as the birthing
woman survey, except for questions about mental well-being.

2.2.3 Measures

We describe the types of family caregivers that provide postpartum support to birthing
women. While the birthing women reported many different family relationship types among
their primary caregivers, we limit our primary analyses to the three most frequently men-
tioned relationship types: 1) the spouse of the birthing woman, 2) the mother of the birthing
woman, and 3) the mother-in-law of the birthing woman. These three relationship types
comprise 74.05 percent of family caregivers identified (see Appendix S2). Other commonly
mentioned relationship types include sister, sister-in-law, daughter, and father.

We leverage data collected from family caregivers to examine the level of agreement
regarding health decision-making within the birthing women and caregiver dyads. Figure
2.2 describes the flow of survey questions investigating health decision-making for the infant
and separately for the birthing woman. Each dyad member was asked to identify 1) the
identity of the primary decision maker(s) (single or multiple) and 2) how disagreements are
resolved (by a single decision maker, joint consensus, or by deferring to the advice of an
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ASHA or medical doctor). Within each dyad, the birthing woman’s and the caregiver’s
responses were compared to understand the within-dyad agreement.

Finally, we examine the association between family caregiver type, postpartum care prac-
tices, and maternal mental well-being. The postpartum practices that we examine include
the following indicators: 1) exclusive breastfeeding, 2) practice of skin-to-skin care, 3) unsafe
umbilical cord care (i.e., application of anything to the cord), 4) restriction of the birthing
woman’s diet, 5) if the infant fell sick post-discharge, 6) if the birthing woman fell sick
post-discharge, and 7) missed vaccinations for the infant. We constructed a maternal mental
well-being index from a series of yes / no statements asking birthing women about their anx-
ieties, caregiving load, stress, and available support. We constructed the index by taking the
unweighted sum with higher values indicating poorer mental well-being and standardizing
around the mean for ease of interpretation. This is a novel index, and has not been validated
elsewhere.

2.2.4 Statistical analysis

All statistical analyses were conducted in Stata 16 and Stata 18. To estimate the association
between the identity of the primary caregiver and the various health outcomes, we use logistic
regression when the dependent variables are binary and Ordinary Least Squares (OLS) when
the dependent variable is non-binary. In both model types, the reference category is the
spouse and we include indicator variables for the mother and the mother-in-law.

We include covariates related to both the birthing woman and the caregivers. These co-
variates include the age of the birthing woman and the caregiver, household size, number of
existing children, and parity, as well as indicators for rural residence and below-poverty line
status. Additionally, we include an asset score, where a higher score indicates better socioe-
conomic status, and a health knowledge index constructed as a standardized unweighted sum
of correct responses to questions related to COVID-19. Additionally, we include state-fixed
effects to hold constant state-wise variations.

2.2.5 Ethics review

This study received ethics approval from the Institutional Review Board (IRB) at Stanford
University, California (protocol number IRB-55003), and the ACE Ethics Committee based
in Bangalore, India. At the start of each survey, a consent script was read to participants in
their local language, and participants were asked to provide verbal consent. Only those who
provided consent were included in the study. Participants were not compensated for their
time financially or otherwise. The primary data with identifiable information were collected
and maintained in India; de-identified data were shared with collaborators for analysis.
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2.3 Results

We begin the discussion of our findings with Table 2.1 and Table 2.2, which describes the
birthing women included in our sample, and their primary caregivers comprising the dyads.
Subsequently, in Table 2.3 and 2.4, we present a descriptive analysis of household decision-
making within the dyads. Finally, in Table 2.5, we describe the association between the
postpartum outcomes of the birthing woman and the type of primary caregiver.

2.3.1 Dyad description

Table 2.1 presents the descriptive characteristics of the birthing women in our sample. The
mean age of the women is 24.14 years (sd=3.66). Most women live in rural villages (66.79
percent), and below the poverty line (69.51 percent), owning 4.86 out of 7 everyday household
items on average. The average household size is 4.50. Women have been married for 4.64
years, and more than half (54.36 percent) are first-time mothers. On the health knowledge
index, the women score low, with a mean score of 3.94 out of 15.

551 birthing women identified a primary caregiver for postpartum recovery and infant
care. The most common caregivers include the birthing woman’s spouse (30.85 percent),
mothers (25.78 percent), and mothers-in-law (17.42 percent). Other relationships mentioned
include but are not limited to, the sister, sister-in-law, and the birthing woman’s father (see
Appendix S1).

Table 2.2 presents the descriptive characteristics of the most common primary caregivers:
the spouse, mother, and mother-in-law, along with a column that consolidates all other
caregivers. We see that spouses are older than the birthing women, at an average age
of 30.02 years. The mothers-in-law are average 48.75 years, compared to mothers with an
average age of 43.62 years. As with the birthing women’s sample in Table 2.1, more than half
of caregivers live in rural villages. Among these three types of caregivers, spouses tend to be
more educated, with a higher percentage having completed secondary school and higher than
secondary education. In contrast, most mothers and mothers-in-law have only completed
primary education. Spouses score higher on the COVID-19 health knowledge index (4.28
out of 15) compared to mothers (2.92 out of 15) and mothers-in-law (3.16 out of 15).

Tables 2.3 and 2.4 describe health decision-making for 1) infant care and 2) maternal
care. As shown in Figure 2.2, in each dyad, birthing women and caregivers were asked to
identify the primary decision maker(s) and decision maker(s) when there was a disagreement
in the household about the health of the infant or birthing woman. The tables also show
the percentage of dyads in which both members agree on all questions. The analysis was
restricted to core dyads (N=408) where the caregiver was a spouse, mother, or mother-in-law.
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2.3.2 Infant care decision-making

2.3.2.1 Primary decision-maker for infants

Table 2.3 shows the results of decision-making for the infant’s health by dyad type. The
majority of respondents indicated that a single person made decisions for the infant’s health.
Birthing women were most likely to name their primary caregiver (dyad member), as the
decision-maker; 40.15 percent in the spouse dyad, 60.75 percent in the mother dyad and
45.83 percent in the mother-in-law dyad. Across all dyads, women were less likely to name
themselves as the single decision maker, with 27.74, 21.50, and 22.22 percent identifying
themselves, respectively. Across all dyads, mothers and mothers-in-law are frequently iden-
tified as decision-makers.

Among caregivers naming a single decision maker, spouses (fathers of the infants) were
more likely to name themselves (45.16 percent). In contrast, mothers and mothers-in-law
were more likely to consider the birthing woman the sole decision-maker. After the birthing
women, mothers, and mothers-in-law were most likely to identify themselves as sole decision-
makers. Few mothers and mothers-in-law identified spouses as decision-makers.

In Table 2.3, we also show agreement on single decision-maker identity. Agreement is
similar for the spouse and mother-in-law dyads (28.21 and 28.57 percent, respectively) and
slightly lower for the mother dyad (20.16 percent).

Among responses indicating multiple decision-makers, we examine the involvement of
the birthing woman (mother of the infant), the spouse (father of the infant), the mother
(maternal grandmother), and the mother-in-law (paternal grandmother of the infant). More
than half of birthing women in spouse and mother dyads are involved in decisions (60.61
percent and 71.43 percent). Fewer birthing women are involved in mother-in-law dyads
(45.83 percent).

Among the caregiver responses, we see the proportion of birthing women involved in infant
care decisions made jointly is similar to those reported by the birthing women. However,
mothers-in-law report lower birthing woman involvement compared to birthing women within
the mother-in-law dyad (31.58 vs. 45.83 percent). We also see that spouses and mothers-in-
law report the spouse being involved, whereas the mothers of birthing women rarely include
spouses. Both spouses and mothers do not consider mothers-in-law involved, but a 73.68
percent of mothers-in-law consider themselves involved.

Table 2.3 also shows birthing women’s involvement in decision-making, either as a single
or joint decision-maker. Birthing women report being involved in a third of dyads (34.12
percent spouse, 33.8 percent mother, 28.13 percent mother-in-law). Spouses and mothers-
in-law report slightly higher involvement, and mothers report the highest involvement.

2.3.2.2 Resolution of infant-care disagreements

Finally, Table 2.3 presents data on the resolution of disagreements related to health decision-
making for the infant. Similar to the previous results, birthing women tend to defer the
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ultimate decision-making during disagreements to their dyad member: 46.15 percent in the
spouse dyad, 60 percent in the mother dyad, and 64 percent in the mother-in-law dyad.

2.3.3 Maternal care decision-making

2.3.3.1 Primary decision-makers for birthing women

Table 2.4 shows decision-making for the birthing woman’s health. Similar to Table 2.3, we
present the results for the birthing women and caregivers by core dyad. Most birthing women
and caregivers indicated that a single person makes the maternal care decisions. Birthing
women in spouse dyads were most likely to name their spouse as the decision-maker (79.71
percent). Birthing women in mother and mother-in-law dyads were also more likely to name
the caregiver as the sole decision maker, although to a lesser degree. Across all types of
core dyads, women were less likely to name themselves the single decision-maker for her own
health, with 12.32, 29.91, and 8.33 percent identifying themselves in spouse, mother, and
mother-in-law dyads, respectively. Across all dyad types, birthing women identify spouses
as primary decision makers for maternal care decisions at a higher rate than for infant-care
decisions.

Among caregivers, spouses named themselves as decision-makers (45.11 percent) nearly as
often as they named the birthing woman (41.35 percent). Compared to spouses, mothers and
mothers-in-law were more likely to consider the birthing woman the primary single decision-
maker for her health, with 64.29 percent of mothers and 56.00 percent of mothers-in-law
identifying the birthing woman. Few mothers and mothers-in-law indicated that spouses
made decisions for the birthing woman’s health.

Table 2.4 also shows dyads’ agreement on the single decision-maker for maternal care.
Agreement is higher in spouse (32.92 percent) and mother (27.41 percent) dyads, and lowest
in mother-in-law dyads (17.05 percent).

Among responses indicating multiple decision-makers, we examine the involvement of the
birthing woman and each caregiver. More birthing women report involvement in decision-
making for their care in the spouse dyad (40.63 percent) compared to the mother and mother-
in-law dyads (22.86 and 25.00 percent, respectively). Among the caregiver responses, we see
the proportion of birthing women involved in decisions regarding their care is much higher
than those reported by the birthing women (75.68, 68.75, and 47.62 percent, respectively).
Spouses are likewise included as multiple decision-makers across all dyad types at similar
rates.

Similar to Table 2.3, we show the proportion of times the birthing woman is included as
a decision-maker for her health across single and household-level decision-making. Across all
dyad types, birthing women are much less likely to report their involvement in decision-
making compared to caregivers reporting the involvement of birthing women. Birthing
women reported involvement in under a third of dyads across all types (17.65, 28.17, and
13.54 percent in spouse, mother, and mother-in-law dyads, respectively. Caregivers reported
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birthing women involvement in a majority of dyads across all types (48.82, 64.79, and 54.17
percent in spouse, mother, and mother-in-law dyads, respectively).

2.3.3.2 Resolution of maternal-care disagreements

Table 2.4 also presents data on resolving disagreements related to health decision-making
for the birthing woman. Similar to the resolution of infant-care disagreements (Table 3),
birthing women tend to defer the ultimate decision-making during disagreements to their
dyad member (78.18 percent in spouse dyads, 46.77 percent in mother dyads, and 44.74 in
mother-in-law dyads).

2.3.4 Postpartum care and mental well-being by caregiver type

Table 2.5 presents the estimated associations between the type of primary caregiver and
postpartum care practices for birthing women. The analysis revealed several significant
associations between postpartum outcomes and the type of primary caregiver. Notably, when
the caregiver was the birthing woman’s own mother, her mental well-being was significantly
better than the reference group which includes the spouse. On average, the mental well-
being of the birthing woman was 0.12 sd higher (p < 0.1). Conversely, the mental well-being
of the birthing woman is significantly negatively associated with the caregiver being her
mother-in-law, 0.12 sd lower on the mental well-being index (p < 0.1).

We observed few significant associations between the type of caregiver and postpartum
care practices. However, we did observe that having a mother-in-law as a caregiver was
associated with a 0.15 percentage point (pp) decrease in the birthing woman being well
post-discharged compared to the reference group of spouses(p < 0.05).

2.4 Discussion

In this study, we examine the role of family caregivers in India in the postpartum period,
investigating which household members provide primary support to birthing women and
how decisions are made about maternal and infant care. Our findings show that the three
most common family members supporting birthing women are the birthing woman’s spouse,
mother, and mother-in-law. Our study contributes to the literature by using birthing woman-
caregiver dyad data to examine how birthing women and their family caregivers perceive how
decisions are made and the extent to which they agree, offering a unique glimpse into the
spousal and intergenerational dynamics of household decision-making.

Family caregivers play a significant role in postpartum decision-making, often acting as
the sole decision-maker for questions about the care of both infants and birthing women. We
observe that in the majority of households, decisions are made by a single person. Across
all dyad types, birthing women were more likely to name their caregiver as the sole decision
maker, not just for infant care but also for decisions about their own health. Caregivers
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were likewise more likely to name themselves as the sole decision maker over the birthing
woman, although at slightly lower rates. Households shift to increased joint decision-making
to resolve disagreements. Nevertheless, family caregivers are involved in decision-making in
nearly all households in the study.

Our study suggests that birthing women overwhelmingly do not view themselves as pri-
mary household decision-makers. For both infant and maternal care decision-making, the
involvement of birthing women as a primary decision-maker is notably low, particularly from
the perspective of birthing women themselves. Birthing women report involvement as a pri-
mary decision maker, either as a sole decision maker or as part of joint decision making, in
roughly a third of the dyads observed for infant care decisions and under a third of dyads
for maternal care decisions.

In contrast, caregivers do report a higher involvement of birthing women, with slightly
higher rates for infant care, and substantially higher for maternal care (over 50 percent of
dyads). This mismatch, with birthing women deferring decision-making to caregivers, is
reflected in low levels of agreement within the dyads about the identity of sole decision-
makers. Agreement on sole decision-making in under a third of dyads for both infant and
maternal care. For both primary decision-making and resolution of disagreements, birthing
women assigned more authority to their caregiver counterpart, while caregivers reported
deferring more authority to birthing women. The presence of multiple family decision-makers
in some households may also contribute to the observed discrepancies and complicate the
classification of decision-making roles.

Our study also points to important distinctions regarding the identity of the family care-
givers, with patterns diverging depending on whether the primary caregiver is the birthing
woman’s spouse, own mother, or mother-in-law. We observe notable gender dynamics at
play with respect to infant care. According to birthing women, spouses are far less likely
to be involved with infant care decisions compared to decisions about maternal health, sug-
gesting birthing women may feel more authority for infant care than for autonomy over their
own care. Female caregivers (i.e., mothers and mothers-in-law) are unlikely to assign infant
care decision-making authority to infants’ fathers.

Furthermore, the identity of caregivers appears to matter for the mental well-being of
birthing women. Having one’s own mother as a primary caregiver is strongly positively
associated with better mental well-being compared to other types of primary caregivers,
while having a mother-in-law as a primary caregiver is negatively associated with mental
well-being. We also note that birthing women’s mothers are more likely to assign decision-
making authority to their daughters compared to birthing women’s spouses and mothers-
in-law. While birthing women derive the most agency and mental well-being benefits from
caregiving provided by their mothers, it is important to note that this support may be short-
lived, as most women in India typically move back into their spouse’s family home shortly
after childbirth (Allendorf (2017)).

Our findings have important implications for health policymakers and for developing pro-
grams and interventions designed to improve maternal-child care in the postpartum period.
Programs and intervention design must account for family structures and distinctions in
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household decision-making to ensure that information and support is directed to those who
influence household decision-making.

As in India, households in many LMICs are predominantly intergenerational [39]. Our
research underscores the importance of designing interventions sensitive to these nuances,
acknowledging that family caregivers must be incorporated into health education and can
be instrumental in improving postpartum health outcomes. This study is the first to ex-
amine this household dynamic by studying family member dyads and decision-making, es-
pecially around health decision-making. However, our study has limitations: it lacks a
quasi-experimental or experimental design, and has a limited sample size from specific so-
cioeconomic groups. These limitations restrict our ability to fully analyze the extent of these
dynamics’ impact on mental health and additional postpartum outcomes. Future research
should study the effect of this dynamic on health decision-making, including health-seeking
behavior, and the best way to design postpartum support programs to improve maternal
and infant health, that involve other family members and deliver health information at the
household level.
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Figure 2.1: Study flow diagram

Notes: This figure presents the study sampling flow. The sample is restricted to birthing women with infants of six
months of age or younger. Exclusions include women whose infants had died and who spoke a language other than
Hindi, Kannada, Marathi or Punjabi. The final analytic sample is restricted to 551 pairs of birthing women and
caregivers.
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Figure 2.2: Health decision-making survey flow

Notes: Within each dyad, the birthing woman and her identified caregiver were asked to respond to the survey flow
described in this figure. Respondents were asked to separately describe decision making for the health of 1) the
infant and 2) the birthing woman. Birthing woman and caregiver responses in each dyad were compared to measure
within-dyad agreement on health decision making.
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Table 2.1: Birthing woman descriptive characteristics

Notes: This table presents the descriptive characteristics of birthing women in the analysis sample. Data are displayed
as either mean±SD or n(%). Socio-economic status is presented as a score by counting the ownership of seven common
household goods. Ownership of the Below Poverty Line (BPL) card is an indicator for whether the respondent’s family
has a government issued card. Postpartum residence in maternal home is an indicator for whether the respondent
(birthing woman) lived in their mother’s home immediately following birth. The health knowledge index is constructed
by taking the sum of the respondent’s score on a 6 knowledge questions relating to COVID-19.
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Table 2.2: Primary caregiver characteristics

Notes: This table presents the descriptive characteristics of the caregivers in the analysis sample. Data are displayed
as either mean±SD or n(%). We combine primary caregiver relationships that don’t include the spouse, mother, and
mother-in-law as other caregivers. The health knowledge index is constructed by summing the respondent’s score on
a 6 knowledge questions relating to COVID-19.
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Table 2.3: Dyad decision making: infant care decisions

Notes: This table displays descriptive statistics related to decision-making for infant care. Data are displayed as n(%).
The responses from birthing women are organized according to the dyad they identify with, allowing for comparison
within dyad type responses. In cases of dyad agreement on a single decision-maker, this table excludes agreements
marked as ”Other” in the survey. Similarly, for the resolution of disagreements, it does not present data related to
the two additional options: 1) asking a community health worker or doctor, and 2) other.
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Table 2.4: Dyad decision making: maternal care decisions

Notes: This table displays descriptive statistics related to decision-making for maternal care. Data are displayed
as n(%). The responses from birthing women are organized according to the dyad they identify with, allowing for
comparison within dyad type responses. In cases of dyad agreement on a single decision-maker, this table excludes
agreements marked as ”Other” in the survey. Similarly, for the resolution of disagreements, it does not present data
related to the two additional options: 1) asking a community health worker or doctor, and 2) other.
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Chapter 3

The role of the mother-in-law and
social norms in the demand for
maternal health services: Evidence
from a field experiment in India

ABSTRACT

This paper investigates the impact of differentiated health messaging and social learning on
antenatal care (ANC) visits and Iron and Folic Acid (IFA) tablet consumption for preg-
nant women or daughters-in-law using a randomized controlled trial in India. Specifically,
we examine providing information to pregnant daughters-in-law in private or jointly with
their co-residing mothers-in-law in the context of traditional multigenerational households,
characterized by low female agency, high conformity to gender norms, and collective health
decision-making. In a field experiment conducted in the Indian state of Madhya Pradesh,
we cross-randomized health information delivery on the importance of ANC visits and IFA
along two social dimensions.

First, we varied at the individual level, randomizing each pregnant women to receive
information either jointly with her mother-in-law or without her mother-in-law. We fur-
ther varied delivery at the village-level, with information delivered either privately within
the household or else jointly along with others in the village, to distinguish the effect of
private information from social messaging. We hypothesize that the effects on our out-
comes are larger at the individual level with the mother-in-law present since they control
decision-making in the household and potentially smaller effects in group settings because
of deep-seated traditional norms.

We document three key findings: 1) information delivery increased knowledge of ante-
natal care and IFA consumption across all treatments immediately after the intervention,
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2) private information to the pregnant daughter-in-law alone or with their mother-in-law
results in an increase in ANC visits in the short-term whereas we find no effects of the
group information treatment in the short-term, and 3) information interventions improved
post-delivery maternal and infant health outcomes subsequently. 1

1(Chawla (2023)). This chapter includes results from the complete sample, Phase 5 for the midline
and Phases 3-5 for the endline, thus substantially updating the previous version of this work in (Chawla
(2023)). Additionally, it incorporates control group villages that were excluded from previous analyses. I
present several models for the results, including one featuring lasso-selected controls. Furthermore, this
version constructs the knowledge index using Anderson (2003) and provides midline and endline results for
all outcomes where data was collected.
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3.1 Introduction

Maternal mortality is the leading cause of daily deaths of almost 810 otherwise healthy
women of childbearing age worldwide (WHO (2024)). India is one of 10 countries that ac-
count for 60 percent of global maternal deaths, stillbirths, and newborn deaths (UNICEF
(2023)). In recent years, India has made considerable progress in improving its maternal
mortality rate (MMR) NFHS (2016a)). However, the MMR still remains high at 113 per
100,000 live births in 2016-2018 and is a significant policy priority. Significant disparities in
deaths persist across the country, with a large proportion of deaths concentrated in the rural
regions of poorer states (NFHS (2016a)). Globally and in India, the three leading causes
of maternal mortality are postpartum hemorrhage, sepsis, and hypertensive disorders such
as preeclampsia and eclampsia. Several studies have demonstrated that adequate antena-
tal care (ANC) can easily prevent these conditions (Gupta et al. (2010); Kassebaum et al.
(2016); Meh et al. (2022); Montgomery et al. (2014); Peña-Rosas et al. (2015)). Despite the
Indian government’s provision of free and accessible antenatal care, the number of antenatal
visits remains extremely low.

In this paper, we study two questions: Is it possible to increase perinatal health behav-
iors, in particular the number of ANC visits and the consumption of iron and folic acid (IFA)
tablets, by providing health information to either the daughter-in-law or mother-in-law in
the household? In India, where social norms play a significant role, does take-up of health
behaviors differ when information is provided individually (in private) or in groups (in pub-
lic)?

We investigate the role of the mother-in-law and social norms together for three distinct
reasons. First, sample survey data from India shows that women who are not as involved in
household decision-making, travel unaccompanied to healthcare facilities, and whose fami-
lies are unlikely to think ANC visits are important are less likely to make these visits (Ogbo
et al. (2019)). Second, India’s patrilocal society provides a unique opportunity to study how
other household members, particularly the mother-in-law, influence health, mobility, and
resource decisions for young women (Allendorf (2017); Anukriti et al. (2019, 2022); Banerji
et al. (2023); Ghosh and Thornton (2024); Khanna and Pandey (2020); Varghese and Roy
(2019)). Finally, social learning or learning from peers is especially important in low and
middle-income countries (LMICs), where limited access to health information leads indi-
viduals to rely heavily on learning from others for decision-making (Bursztyn et al. (2018);
Bursztyn and Jensen (2017); Chandrasekhar et al. (2018); Karing (2019)). These networks
play a crucial role in maintaining social norms or promoting behavior change.

To investigate whether we can increase ANC visits through information, we conduct a
randomized controlled trial in 249 villages across three districts in the central Indian state
of Madhya Pradesh between 2022 and 2023. Madhya Pradesh has one of the highest MMRs
of states in India, 173 deaths per 100,000 making this a context where marginal improve-
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ments in ANC visits, could improve health outcomes. In our experimental design, we vary
whether health information on the importance of completing ANC visits is provided to only
the daughter-in-law (only DIL treatment) or to both the daughter-in-law, and the mother-
in-law (DIL+MIL treatment). We also vary whether the information is provided in private
(Individual treatment) or in public setting (Group treatment). The study involves 2409
households across three districts. Our treatment provides health information on regularly
going for ANC visits, and consuming IFA tablets to reduce the risk of anemia and birth
defects. Previous pilot work as well as the baseline survey show that women either underes-
timate or have incorrect prior beliefs about the benefits of ANC, and the consumption of IFA
tablets is associated with strong beliefs that they cause harm to the mother and baby due to
their side effects. As a result, our treatment uses a counseling style script and our trainers
spent time encouraging conversation and a discussion around priors about these behaviors.
Our study also has a few other aspects: 1) to prevent mothers-in-law intervening during the
‘Only DIL’ treatments, we provided them placebo health information on COVID-19 to keep
them engaged during the same time, 2) we offered all participants a flyer to sign to commit
to attending an ANC and health information visit at the hospital immediately after the
intervention; 3) Information effects tend to taper over time so we play an engaging recorded
message to the participants during the midline as a reminder. Finally, we collect outcomes
at two points in time: a midline survey approximately a month and a half after the initial
intervention to measure short-term effects, and an endline survey after the participants have
given birth to measure longer-term outcomes.

We measure three primary outcomes: ANC and IFA knowledge, and self-reported number
of ANC visits completed, and IFA tablet consumption. We also consider the following sec-
ondary outcomes: post-intervention flyer signed, self-reported visit to the district hospital,
pregnancy, birth and perinatal maternal and infant complications. From a policy perspec-
tive, we are interested in understanding whether involving the MIL improves ANC visits and
IFA, and whether group or public settings are the best to disseminate health information,
which is often the case in India.

We find immediate significant improvements at midline in ANC and IFA knowledge,
measured by a standardized index, for both DILs and MILs in both Individual and Group
treatments. The effects were higher in magnitude for DILs in the Group treatment compared
to Individual, although this difference is not significant. We see a 0.28 standard deviation
(sd) increase in knowledge, closely followed by the MIL. However, at endline, the individual
treatment effects strengthened, whereas the group treatment effects decreased for DILs but
remained stable for MILs. Cross-randomized treatment arms showed similar trends, with
DILs in the individual treatment arms displaying even stronger knowledge gains at end-
line. Interestingly, MILs exhibited knowledge increases even in treatment arms where they
were not directly treated, suggesting knowledge transfer from DILs. Overall, DILs learned
more when grouped with other DILs, while MILs showed significant knowledge gains even
when not included in the treatment, providing evidence of intergenerational bargaining in
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the household.

For ANC visits and IFA tablet consumption, the Individual treatment led to a quick in-
crease in ANC visits at midline, significantly outperforming the Group treatment. However,
by endline, the Group treatment caught up, suggesting that Individual treatment boosts
short-term gains while Group can take time to effect changes. For IFA tablet consump-
tion, the Group treatment showed significant gains at both midline and endline, indicating
that peer effects play a crucial role in overcoming initial resistance to IFA consumption.
The Individual treatment, however, did not produce significant changes in IFA consump-
tion, reinforcing the importance of peers in health behavior change. Overall, we see more
improvements in behavior when the MIL is involved in addition to the DIL and the least
when DILs are treated on their own suggesting the decision-making power of the MIL in the
household and the lack of agency of the DIL.

Involving MILs in the intervention significantly increases health-seeking behaviors. While
there were no significant differences between the Group and Individual treatments in signing
the flyer, the Group treatment showed a tendency for fewer flyers signed but more hospital
visits. When further breaking down the results, daughters-in-law in both the Group and
Individual treatments with their mothers-in-law were significantly more likely to visit the
district hospital for additional training than daughters-in-law given information in the ab-
sence of mothers-in-law or peers. Notably, the Group treatment with both daughters-in-law
and mothers-in-law resulted in the highest likelihood of hospital visits, despite being the least
likely to sign the flyer immediately after the training, when compared to daughters-in-law
given information alone, in the absence of the mother-in-law or peers. These findings high-
light the positive impact of involving mothers-in-law in promoting health-seeking behaviors,
and are also suggestive of a social norm dynamic.

Finally, we observe significant differences in perinatal complications at endline. DILs in
the Individual treatment, both with and without the MIL, experienced significantly fewer
complications after delivery and with the infant. Conversely, the Group treatment involving
both the DIL and the MIL saw more complications during pregnancy. This group also had
the fewest ANC visits at midline, suggesting a relationship between seeking ANC earlier
in pregnancy and better health outcomes. This study makes four significant contributions.
First, to our knowledge, it constitutes the first field experiment designed to test the impact
of the relationship between the daughter-in-law and mother-in-law on women’s health de-
cisions. Existing studies have shown that this intergenerational dynamic can play out in
two ways: co-residence with the mother-in-law can positively affect better sharing of house-
hold work (Khanna and Pandey (2020)), improved iron supplementation during pregnancy
(Varghese and Roy (2019)), enhanced mental health during the postpartum period with a
better relationship (Chandran et al. (2002); Gausia et al. (2009)), and increased likelihood
of using antenatal care (Allendorf (2010)). Conversely, the mother-in-law could limit young
women’s mobility and access to peer networks, impact their reproductive health-seeking be-
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havior (Anukriti et al. (2019, 2022)), or lead to power struggles over finances (Gram et al.
(2018)). These studies are based on correlations or quasi-experimental analyses (Anukriti
et al. (2019); Banerji et al. (2023); Ghosh and Thornton (2024); Khanna and Pandey (2020)),
with no consensus on the direction and impact of the relationship on decision-making. Our
findings provide new evidence on this relationship: DILs tend to take-up better health-
seeking behaviors when their MILs are involved. This effect is more salient at the Individual
treatment level. Second, this study contributes to the extensive literature on intrahousehold
decision-making, which has largely focused on spousal bargaining within a nuclear family
structure. Even within studies on spousal bargaining, limited attention has been given to
understanding health decision-making, with the exception of fertility decisions (Ashraf et al.
(2017, 2020)) and contraception adoption (Ashraf et al. (2014)). Intrahousehold decision
making across generations holds particular importance in LMICs where multiple generations
reside in the same household. This study significantly extends the existing empirical evi-
dence on household decision-making to include intergenerational decision-making, especially
regarding health decisions.

Third, we contribute to the growing literature on social norms, signaling, and peer effects
in economics. Previous literature has documented the effect of social norms in educational
settings (Bursztyn et al. (2019, 2018); Bursztyn and Jensen (2015, 2017)), as well as the rigid-
ity of traditional social norms due to social image concerns (Haenni and Lichand (2021)).
Building on the seminal social signaling models by (Benabou and Tirole (2011); Bénabou and
Tirole (2006)), recent empirical literature has shown that individuals in limited information
settings are concerned with signaling, and their utility often depends on the expectations
that others form about their type based on actions they or members of their network take
(Bursztyn et al. (2018); Karing (2019)). Chandrasekhar et al. (2018) and Banerjee et al.
(2019) also provide evidence on how the social stigma of seeking information can inhibit
social learning. We contribute to this literature by experimentally varying whether the
knowledge of information delivery is public or private. In line with the literature, we find
evidence consistent with the hypothesis that social image concerns inhibit the take-up of
ANC visits, and consumption of IFA tablets in the short-run when information provision
occurs in a group or public setting.

Lastly, we contribute to the literature on health information campaigns. A lack of in-
formation on health risks and benefits is a critical factor behind the underinvestment in
preventative healthcare. Few studies have shown the causal link between simple informa-
tion, reducing risky health behaviors, and remedial health-seeking (Dupas (2011); Jalan and
Somanathan (2008); Madajewicz et al. (2007)). However, information impacts different in-
dividuals in different ways. Information has the desired impact when targeted to the right
person Kremer and Miguel (2007)) or when differences in incentives within the household or
levels of decision-making authority are considered (Ashraf et al. (2017); Björkman-Nyqvist
et al. (2023); Nyqvist and Jayachandran (2017)). Additionally, the effectiveness of informa-
tion can vary drastically depending on whether learning from others is possible (Kremer and
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Miguel (2007); Leonard et al. (2009)). We contribute to this literature by: (1) providing
information about a preventative health behavior like antenatal visits, which can have high-
stakes negative consequences; (2) targeting the information to specific household members
to understand the impact of the recipient on health behaviors; and (3) providing informa-
tion in the presence of peers, thereby studying the effect of social learning and norms on
health-seeking behavior.

3.2 Context and Setting

3.2.1 Antenatal care in India

ANC is defined as care provided by a skilled health professional focused on the mother and
the baby throughout pregnancy. The typical components of antenatal care in India include
identifying risk factors, management of pregnancy-related health conditions and health ed-
ucation. The government of India defines complete antenatal care as at least 4 antenatal
visits with the first visit being in the first trimester, three tetanus typhoid injections, and a
minimum of 100 iron folic acid tablets taken throughout the pregnancy. All antenatal visits
in India are provided free of cost. In addition, Village Health and Nutrition Day is organized
once every month in every village to provide maternal and child healthcare services within
the village.

Obstetric hemorrhage, pregnancy-related infection, and improper monitoring and under-
estimating the importance of warning signs hypertensive disorders are the main drivers of
maternal deaths in India (Gupta et al. (2010); Kassebaum et al. (2016); Meh et al. (2022);
Montgomery et al. (2014)). Regular antenatal check-ups allow for the opportunity to diag-
nose these disorders and provide treatment promptly. In addition, pre-existing conditions
like anemia which worsen during pregnancy and exacerbate postpartum bleeding increase
the proportion of hemorrhage-related deaths in poorer states and rural areas. The prevalence
of iron deficiency anemia in pregnant Indian women is among the highest in the world and
untreated anemia can have significantly adverse birth outcomes for mothers and newborns
(Tandon et al. (2018)). Indian women, particularly in rural areas, are unable to meet the
iron demands of pregnancy through diet alone. As a result, along with communication of
nutritional requirements, the World Health Organization (WHO) recommends all pregnant
women be given 30-60 mg of elemental iron per day along with 2.8 mg of folic acid. Thus,
an important component of antenatal care visits in India is the provision of iron folic acid
(IFA) supplements free of cost to all pregnant women.

3.2.2 Setting

In this study, we focus on the central state of Madhya Pradesh which is a large state in
central India with approximately 40 percent of its population living in poverty. The state
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is administratively divided into 52 districts with 51,527 villages. We chose to conduct the
study in three districts in the state: Sagar, Panna, and Chhattarpur. We selected these
districts as they have a higher burden of adverse maternal health outcomes, are a priority
for our implementing partner, and state government. Table 3.1 shows health indicators for
Madhya Pradesh, and the sample districts. A little more than half of the state’s pregnant
women reported going for four ANC visits with lower proportions for the districts (35.9,
36.9, and 30.9 respectively) in the study sample. We also see that close to a majority of the
sample is anemic but consumption of IFA tablets remains low.

3.3 Conceptual Framework

This paper aims to (1) understand how providing counseling-style health information on
prenatal best practices to DILs and their MILs can improve health outcomes for mothers
and infants and (2) examine how participation in social learning through groups affects the
adoption of health behaviors by DILs and MILs. Additionally, we seek to unpack the inter-
generational decision-making dynamic between the DILs and the MILs in a setting where
the relationship can be restrictive and adherence to norms is high.

The intervention delivers information on two important maternal health practices: the
benefits of regular antenatal check-ups, and taking iron folic acid supplements to reduce
the risk of anemia during pregnancy. We deliver this information in a counseling-style (see
Appendix A1) to encourage conversation and cooperation between the DIL and MIL. Our
motivating hypothesis is that DILs and MILs lack information about the benefits of ANC
and IFA consumption, and that prior beliefs and norms may limit improvements in these
outcomes. Previous pilot work has shown that women are either unaware or underestimate
both the benefits of ANC and the risks involved in not receiving appropriate care during
pregnancy.

By providing information to individuals alone versus in groups, we aim to understand
better how the joint provision of information to informal networks outside the household can
influence the DIL’s agency and health-seeking behavior. If the MIL has no prior beliefs, we
expect to see a strong effect of the group treatment on the take-up of ANC visits by the MIL.
Given the DIL’s limited access to a social network in the village (Anukriti et al. (2019)),
we expect the effect on the DIL to be positive but similar to the effect when only the DIL
is informed individually. When the MIL holds strong prior beliefs and receives information
(e.g., IFA-related information), we expect one of two outcomes: either a change in norms
through social learning or a stronger adherence to norms due to social pressure to maintain
the status quo.

Based on this, we have the following independent hypotheses:
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• We anticipate a greater treatment effect when the MIL is treated along with the DIL as
the literature suggests that the MIL exerts more influence in household decision-making
(Only DIL < DIL and MIL)

• If neither the DIL nor the MIL have strong priors, we predict they will update their
beliefs, resulting in a treatment effect. Otherwise, no effect is expected.

• If the MIL has no strong priors, we expect to see a higher effect of the group (public
information) (Group > Individual; DIL and MIL > Only DIL)

• If the DIL has no strong priors, we expect group (public information) to have a higher
effect (Group + Only DIL > Individual + Only DIL)

• If the MIL has strong priors, we expect the DIL to align with the MIL’s decision, but
we cannot predict ex-ante which way the effect would go (Only DIL < DIL and MIL;
Group >, < or = Individual).

3.4 Experiment: Design and Implementation

We designed our experiment to explore the most effective way to convey health information
to pregnant women in environments with particularly low agency. Central to the design
is the observation that providing information to daughters-in-law (DILs) alone might not
achieve the desired effect of increasing preventative care during pregnancy if social norms
and mothers-in-law (MILs) play a dominant role in household decision-making. Our ultimate
goal was to determine the most influential recipient of the information and the optimal mode
of delivery.

3.4.1 Treatments

All of our experimental treatment arms involved delivering important health information
on the importance of ANC, and leveraging support from household members, particularly
the MIL. Specifically, our intervention focused on the following: 1) benefits of ANC and the
minimum number of visits recommended; 2) availability of free care and place to find care;
3) the risk of anemia during pregnancy; and 4) common misconceptions about iron tablets.
In all treatment arms, DILs were also encouraged to talk to their mothers-in-law about this
information and ask her for support during the pregnancy. The treatment arm involving
DILs and MILs together encouraged asking questions and discussion between the DIL and
her MIL (B.2). Finally, participants in each treatment group were provided a flyer to sign
at the end of the intervention, committing to attending an in-hospital training.

The treatments are as follows:

1. Control group: The control group was a pure control group; they did not receive any
intervention.
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2. Individual + Only DIL (TI:DIL): only the DIL received the health information, which
was provided at her home. To maintain the privacy of the information delivery from
the MIL, the MIL received a placebo training on COVID-19-related safety.

3. Individual + DIL and MIL (TI:DIL+MIL): The DIL and MIL received the health infor-
mation at their home. The information was given to them together, at the same time,
and the script encouraged conversation and questions.

4. Group + Only DIL (TG:DIL): The DIL was invited to a village group meeting, and
received the health information there, in the presence of other DILs from the village.
To ensure participation, the MILs were also invited but received the place COVID-
19 related training in the presence of other MILs. All group meetings encouraged
conversation and questions.

5. Group + DIL and MIL (TG:DIL+MIL): The DILs and MILs were invited to a village
group meeting, and received the health information there, in the presence of other DILs
and MILs from the village. All group meetings encouraged conversation and questions.

3.4.2 Power calculations

We computed the sample size for the impact of the treatment on the number of ANC visits
using the NFHS 2015-16 data. We calculated the mean (2.31 visits), standard deviation
(3.1), and intraclass correlation coefficient (0.285) for ANC visits using data from our three
sample districts. We also assumed a cluster size of 10 pregnant women per village. Ex-
ante, our budget allowed us to work in a maximum of 400 villages, so we calculated power
based on those estimates. We divided these equally across the pooled and cross-randomized
treatment arms. This allocation gave us a maximum of 1000 DILs and 1000 MILs per pooled
treatment, resulting in a maximum total sample size of 4000 DILs and 4000 MILs. With
this design, we achieved a power of 0.8 to detect a minimum detectable effect (MDE) of 0.73
visits (cluster size 10) or 0.80 visits (cluster size 5) in the pooled treatment groups versus
the control group and an MDE of 0.9 visits (cluster size 10) or 0.98 visits (cluster size 5) in
the cross-randomized treatment arms versus the control group.

3.4.3 Sample size and randomization

We selected 618 initial villages in our sample districts from the 2011 district-wise census. We
chose villages based on the following criteria: 1) 300-700 households per village; 2) a maxi-
mum distance of 10 kilometers from a health facility; and 3) the presence of public transport
in the village. We conducted an initial scouting survey in these 618 villages to collect a
roster of pregnant women from the community health workers and gather village-level char-
acteristics. Our inclusion criteria for the baseline survey required villages to have more than
five pregnant women, resulting in a final list of 426 villages. For ease of implementation, we
conducted the study in five phases. We randomized the 426 villages into these five phases.
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In each phase, we implemented a baseline survey, the intervention, a midline survey, and an
endline survey (see 3.1 for details).

We collected baseline survey data from all consenting daughters-in-law and mothers-in-
law after applying the study’s inclusion criteria: 1) DILs had to be less than seven months
pregnant at the time of the survey; and 2) DILs had to reside with their MILs on a perma-
nent basis. We conducted the baseline survey in person, simultaneously surveying both the
DIL and MIL. The survey collected data on demographics, pregnancy and fertility history,
knowledge of preventative care during pregnancy, and beliefs in social norms. Additionally,
the survey included questions to elicit the relationship between the DIL and the MIL.

We randomized the participants into treatments after the baseline survey. Table B.1
shows the phase-wise villages selected for randomization after applying all inclusion criteria.
The total sample randomized at baseline consists of 281 villages and 2409 households. We
stratified our sample by district, sub-district, number of pregnant women at baseline, total
number of households, and distance to the nearest health center. The randomization was
conducted in Stata 16, using the randtreat command. We randomized at the village level
and then at the household level. First, villages were randomized into a control arm, a group
treatment, and an individual treatment. We assumed an unequal cluster size, ranging be-
tween 6 and 26 households in a village. We also assigned unequal treatment fractions, with
the control group having less villages than the Group and Individual treatment. Next, we
randomized households within each treatment village into the Only DIL and the DIL and
MIL treatments. This randomization assumed equal treatment fractions. Table B.3 tests
baseline covariates between the control group and the treatment arms, and then across the
treatment arms. Columns 1-10 present the mean and standard deviation by covariate in the
control and each treatment, while columns 11-18 present p-values of pairwise comparisons
of differences in means. Of the 656 comparisons, 5.64 percent have a p-value below 0.1 and
8.84 percent have a p-value below 0.05.

We delivered the intervention described in the previous section within three weeks after
the baseline in all treatment groups. One and a half months after the intervention, we con-
ducted an in-person midline survey for the entire sample. The midline survey was brief and
collected only primary outcomes. At the end of the midline survey, all treated participants
received a ‘reminder’ message, which included listening to a short audio clip of a conversation
between a community health worker and a doctor about the importance of ANC, warning
signs during pregnancy, and institutional birth.

We conducted endline surveys within a month after delivery. Given the range of ges-
tational ages (2 to 6 months), the endline survey followed the timing of births rather than
the phases. Since delivery dates varied among households in a village, we implemented the
endline survey over the phone. The endline survey collected the same data as the baseline
survey and included post-delivery outcomes, volume of conversations, and feedback on the
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health information intervention.

3.4.4 Outcomes

We consider three main outcomes of interest at two points in time, the midline and the end-
line: 1) knowledge of ANC and IFA; 2) number of ANC visits completed; and 3) number of
IFA tablets consumed. Additionally, we examine secondary outcomes measured once during
the study period: 1) flyer signed after the intervention (measured at the time of interven-
tion); 2) district hospital visits for additional pregnancy-related sessions; and 3) pregnancy,
birth, and infant complications (measured at endline).

We construct a standardized weighted ANC and IFA knowledge index following Anderson
(2008)). The index components include indicators for correctly identifying 1) the importance
of ANC for detecting maternal health complications, 2) the importance of ANC for detecting
fetal complications, 3) the importance of ANC for early intervention, 4) the importance of
iron in preventing anemia; and 5) that beliefs about IFA side-effects are incorrect.

We then consider the number of ANC visits completed and the number of IFA tablets
consumed as self-reported continuous outcomes, winsorized at the 95th percentile to control
for outliers. These outcomes enable us to measure actual changes in preventative health
behaviors.

By offering participants the option to sign a flyer, we provide them with a choice to com-
mit to health-seeking, thus allowing us to measure their immediate response to the interven-
tion. Similarly, self-reported visits to the district hospital help us measure further health-
seeking behavior. Finally, we use self-reported pregnancy complications (pre-eclampsia, ane-
mia, gestational diabetes, placenta previa, bleeding, thyroid-related disease, and infection),
birth complications (pre-eclampsia, eclampsia, bleeding, infection, fetal distress, meconium
aspiration, stillbirth, and preterm labor), post-delivery complications (unable to breastfeed,
excessive bleeding, and infections), and an indicator if the infant was sick after delivery.
These allow us to measure the impact on health in the perinatal period.

3.5 Estimation strategy

We begin by examining which delivery mechanism (group vs. individual) led to changes in
our primary outcomes. To estimate this effect, we present intent-to-treat (ITT) estimates,
and our main estimation equation for the pooled treatment is:

Yiv = α + β1TGiv
+ β2TIiv + γXv + λXi + θs + ϵiv
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where Yiv represents the ANC and IFA knowledge index, number of ANC visits, or number
of IFA tablets consumed for respondent i in village v. TGiv

and TIiv are treatment indicators
for Group and Individual treatments, with the control group as the reference group.

Similarly, we consider which information recipient (only DIL vs. DIL and MIL) matters
more for our outcomes. We present a similar equation to 3.5:

Yiv = α+ β1TI:DILiv
+ β2TI:DIL+MILiv

+ β3TG:DILiv
+ β4TG:DIL+MILiv

+ γXv + λXi + θs + ϵiv

where TI:DILiv
is a treatment indicator for belonging to the cross-randomized arm T1:

Individual + Only DIL, TI:DIL+MILiv
is an indicator for T2: Individual + DIL and MIL,

TG:DILiv
is an indicator for T3: Group + Only DIL, and TG:DIL+MILiv

is an indicator for T4:
Group + DIL and MIL.

To increase the precision of our estimates, we control for village-level covariates (Xv)
and individual-level covariates (Xi) selected using post-double selection LASSO (see Cher-
nozhukov et al. (2018)). θs denotes the strata fixed effects.

For all specifications, we estimate models using ordinary least squares (OLS), and stan-
dard errors are clustered at the village level. We also report p-values of F-tests to check if
the coefficients in both 3.5 and 3.5 are different for our comparisons of interest. We correct
for multiple hypothesis testing and present sharpened False Discovery Rate (FDR) adjusted
q-values (Anderson (2008)).

3.6 Ethics review

This study received approval from the ACE Ethics Committee
(DCGI Reg. No. ECR/141/Indt/KA/2013/RR-19) based in Bangalore, India, and the
Institutional Review Board (IRBs) at the University of California, Berkeley (2020-03-13149).
All participants consented in their local language. The trial is registered on the AEA RCT
Registry. There were no significant changes between the pre-analysis plan and the results
presented here, except the inclusion of the following secondary outcomes: 1) flyer signed,
and 2) district hospital visited.

3.7 Results

3.7.1 Sample description, balance, and attrition

Table B.4 and B.6 present differences in baseline characteristics of the midline and endline
samples for the DIL. On average, DILs in both samples are approximately 23 years old, have
slightly over 8 years of schooling, belong to non-general social categories, and less than 20

https://www.socialscienceregistry.org/trials/7906
https://www.socialscienceregistry.org/trials/7906
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percent work outside the home. Nearly half of the DILs have been pregnant, and approx-
imately 40 percent have had a previous live birth. At baseline, DILs are between 4 and 5
months pregnant and have completed around one ANC visit before any intervention. ANC
and IFA knowledge are high, with approximately 70 percent answering knowledge questions
correctly. DILs in our sample live in a very norm-based environment characterized by a
restrictive relationship with their MILs. Over 80 percent of DILs need permission from their
MILs to visit their maternal home, make purchases, visit friends, or meet with the commu-
nity health worker. About half the DILs report their MILs limit contact with female friends,
get upset with disagreements, and do not like discussing issues related to the DIL’s health.
Around 90 percent of DILs agree that adherence to norms is important, and only 10 percent
believe women should be able to travel independently to health centers.

In addition to descriptive data, Tables B.5 and B.7 also present tests for baseline covari-
ates for the midline (endline) samples. Similar to Table 2a, of 656 pairwise comparisons,
5.64 (41.11) percent have a p-value below 0.1, and 7.77(5.64) percent have a p-value below
0.05.

The overall attrition rate for DILs between baseline and midline was 17.4 percent and the
attrition rate between baseline and endline was 23.5 percent. We expected a higher attrition
at endline ex-ante as it is harder to track DILs and MILs over the phone, compared to the
midline conducted in person. Table B.8 shows the differential attrition for DILs and MILs
at midline. The attrition rate was significantly lower for DILs in all treatments, except for
TI:DIL+MIL. The attrition rate for MILs was only lower in TI:DIL, and TG:DIL+MIL. DILs
whose household heads were either their MIL or father-in-law, were Hindu or had an older
husband were more likely to attrit at midline. Upper caste category and correct knowledge
of ANC visits were less likely to attrit. All other covariates do not appear to explain attrition
across treatments. Table B.9 shows the attrition rates at endline, where we did not observe
significant differential attrition. To account for differential attrition, we include a set of
results with inverse probability weights (IPW) for robustness. However, we report results
only from model (2), which includes strata fixed effects and lasso-selected controls. For the
main results, we excluded 7 villages from the midline and endline samples as they did not
receive any treatment due to implementation issues. We also excluded 14 control villages
from the endline data that accidentally received the reminder message at midline due to
surveyor oversight. Tables B.5 and B.7 present samples that account for these changes.
We now report the main empirical results of our specifications. In the following section, we
describe the results from the model (2) of the tables, which includes fixed effects and baseline
covariates. The results are divided into three categories: 1) knowledge of ANC and IFA, 2)
number of ANC visits and IFA tablet consumption, and 3) perinatal health outcomes.
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3.7.2 ANC and IFA knowledge at midline and endline

Table 3.2 presents the results on knowledge as measured by the ANC & IFA knowledge index
described in section 3.4.4. We show knowledge changes for both the DIL and the MIL at
midline and then at endline.

Panel A shows the estimates for specification 3.5, the pooled treatment arms. We see
the health information intervention is immediately effective for the DILs and the MILs at
midline, with gains in the ANC & IFA knowledge index of 0.28 sd (p = 0.001) for DILs
and 0.23 sd (p = 0.037) for MILs in the Group treatment when compared to control. The
individual treatment shows similar effects, with an increase of 0.20 sd (p = 0.014) for DILs
and 0.21 sd (p = 0.052) for MILs when compared to control. These effects remain significant
for DILs accounting for the false discovery rate (FDR). Improvements are fairly similar be-
tween the two treatments and we do not observe significant differences between them (p =
0.157). Looking at the same specification,when comparing point estimates between midline
and endline, we see that the effects get stronger compared to control for DILs and MILs in
the Individual treatment. However, in the Group treatment, the effect remains unchanged
for MILs, and decreases compared to control for DILs, suggesting some frictions in aggrega-
tion of knowledge after the intervention and reminder.

Panel B presents the estimates for specification 3.5, the cross-randomized treatment arms
compared to the control group. We observe similar significant effect sizes as the pooled arms
for each of the treatments, with the exception of the MILs knowledge in TI:DIL+MIL arm. At
endline, the effects are stronger for DILs in TI:DIL and TI:DIL+MIL (0.38 sd (p = 0.000) and
0.31 sd (p = 0.005) respectively) compared to control. However, at endline we see a reduction
in effects compared to control for DILs in TG:DIL, and TG:DIL+MIL. MILs in TI:DIL+MIL catch
up at endline compared to control (0.35 sd (p = 0.001)). These effects remain significant
for DILs accounting for the FDR. It is worth noting, the effect of TG:DIL+MIL is significant
(compared to control) with the inclusion of inverse probability weighting. An interesting
finding of these results is that we see increases in knowledge for MILs even in treatment
arms where they were not treated.

When comparing treatment arms, we find that DILs learn more when grouped with other
DILs than on their own (TG:DIL > TI:DIL; p=0.085), at midline and endline, an effect that
remains significant account for the FDR. MILs at endline, show an increase in knowledge
even when not included in treatment, indicating a transfer in knowledge from DILs (TG:DIL <
TI:DIL; p=0.045). Finally, DILs treated with their MILs have significantly more knowledge
when treated individually compared to groups (TG:DIL+MIL < TI:DIL+MIL).
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3.7.3 Number of ANC visits and IFA tablet consumption

Table 3.3 presents the results for ANC visits and IFA tablets consumption at midline and
endline, as reported by DILs.

Panel A displays the pooled results. At midline, DILs in the Individual treatment have
0.22 more ANC visits compared to control (p=0.007), indicating quick take-up. In contrast,
Group treatment DILs show no significant gains. Notably, Individual treatment DILs have
significantly more than Group treatment DILs (p=0.027). These effects remain significant
accounting for the FDR. However, at endline, Individual treatments DILs no longer have
significant gains, whereas Group treatment DILs catch up, with 0.18 more visits (p=0.079).
This suggests that Individual treatment improved short-term gains, which Group treatment
improved long-term gains. However, this effect is not significant at traditional levels of sig-
nificance for the FDR.

Panel A also presents the pooled results for IFA tablet consumption. Despite a smaller
midline sample size due to surveyor error, we observe significant results. Individual treatment
DILs show no effects on IFA consumption, whereas Group treatment DILs exhibit modest
but significant gains (11.38 more tablets, p=0.064). This aligns with our hypothesis that IFA
consumption is associated with strong priors, and peer effects drive the differences between
treatment arms (p=0.027). These effects remain significant accounting for the FDR. At end-
line, Individual treatment DILs remain unchanged, while Group treatment DILs maintain
their gains (9.21 more tablets, p=0.048). However, this effect is not significant at traditional
levels of significance for the FDR.

Panel B presents the estimates for 3.5, comparing the cross-randomized treatment arms
to the control group. We observe significant effects for TI:DIL and TI:DIL+MIL at midline, with
TI:DIL+MIL having significantly more visits than TI:DIL (p = 0.003). These effects remain
significant accounting for the FDR. However, at endline TI:DIL and TI:DIL+MIL no longer
show significant gains. Interestingly, TG:DIL+MIL now has 0.21 more visits than control, and is
significant, suggesting information seeking and aggregation over time. For IFA consumption,
we observe increases of 10-11.5 tablets for TG:DIL and TG:DIL+MIL, although only TG:DIL

is significant. Finally, at endline we see significant gains for bothTG:DIL and TG:DIL+MIL

with effect sizes ranging from 8.4-9.9 more tablets, and TG:DIL+MIL > TG:DIL (p = 0.068).
However, this effect is not significant at traditional levels of significance for the FDR.

3.7.4 Flyer signed and district hospital visited

Table 3.4 presents results for two health-seeking outcomes: 1) flyer signed (measured at
midline) and 2) district hospital visit (measured at endline). Panel A shows the results for
the pooled treatment arms, with the Individual treatment as the reference group, as the
Control arm was not offered the flyer or the district hospital training. We see no significant
effects between the two groups, but note that the signs are opposite. The Group treatment
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is less likely to sign the flyer compared to the Individual treatment but more likely to visit
the district hospital, though these differences are not significant.

In Panel B, DILs in TG:DIL+MIL and TI:DIL+MIL are significantly more likely to visit the
district hospital for additional training compared to DILs in TI:DIL (p=-0.030 and 0.049).
However, DILs in TG:DIL+MIL s are significantly more likely to visit the hospital compared
DILs in TI:DIL+MIL . Interestingly, TG:DIL+MIL is the only treatment less likely to sign the
flyer right after the training. One clear takeaway from these results is that involving the MIL
in the intervention leads to an increase in health-seeking behaviors, such as actual visits to
the hospital.

3.7.5 Maternal and infant complications

Table 3.5 displays the results for perinatal complications at endline, reported by the DIL. In
Panel A, we see that Individual DILs experiences significantly lesser post-delivery and infant-
related complications than the control (p=0.029 and 0.024) and Group DILs (p=0.000). We
also see that Group DILs experienced a higher proportion of pregnancy-related complica-
tions compared to control (p=0.061) and the Individual DILs (p=0.011).

In Panel B, we see that post-delivery and infant-related complications are significantly
lower for TI:DIL and TI:DIL+MIL and TI:DIL < TI:DIL+MIL. We also observe that DILs
in TG:DIL+MIL experienced more pregnancy complications compared to control. These
results closely follow the patterns of the result for ANC visits, and are indicative of a positive
relationship between preventative pregnancy care and postnatal complications for mothers
and infants.

3.8 Discussion

In this paper, we analyze the effect of providing important maternal health information to
DILs and MILs in a public or private setting on preventative health seeking behavior, in
particular on the number of antenatal care visits, and consumption of IFA tablets. In con-
trast to previous literature on the effect of information on health-seeking behavior, our study
sheds light on a novel dynamic within the household, the role of inter-generational decision-
making on maternal health decisions. Our results show a large increase in ANC and IFA
for all treatments and a significant increase in the number of antenatal care visits, and IFA
tablets consumed, in the short and long run. We also see a positive effect on perinatal health
outcomes like post-delivery complications and infant health. The results are consistent with
the hypotheses that: 1) mothers-in-law have considerable say in the health decisions of young
married women in India; 2) norms and concerns about social image prevent mothers-in-law
from allowing their daughters-in-law to seek more care during pregnancy, at least in the short
run. The study provides strong motivation to further explore the role of the mother-in-law
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in health decision-making. It opens up avenues for future research to understand how adher-
ence to norms can be reversed to improve health outcomes (as well as possible spillovers).

The main contribution of our study is to shed light on a critical inter-generational dynamic
across rural India when young married women co-reside with their mothers-in-law. Many
health information campaigns focus on providing information to young married women,
pregnant women, or new mothers. It is equally beneficial to target health information to
other household members, particularly the mother-in-law. In order to improve outcomes
for such women, it is vital to understand the inter-generational bargaining dynamic in the
household and use it to either provide information to key decision-makers or empower the
young women to engage in bargaining. The findings of our study show that not only is it
essential to take this household dynamic into account but how information is provided can
also have significantly different results in the presence of social norms and conformity to
them.
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Table 3.1: State and district-wise maternal health indicators

Notes: Data presented here is from the most recent version of the National Family Health Survey (NFHS) 2015-16
which is a nationally representative sample survey from the Government of India.
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Table 3.4: Flyer signed and district hospital visited

Notes: This table presents the results of the treatments on flyer signed and district hospital visited as reported by the DIL
at endline. We do not include the control group in this analysis, as control did not get the flyer. Each column represents a
separate regression. The outcome variable of interest are indicators which are 1 if the daughter-in-law reported signing the flyer
or visiting the district hospital and, and 0 if they did not. Panel A shows the effect of the pooled treatments on the outcomes,
where the treatment variable is 1 if the DIL belongs to the group treatment and 0 if they belong to the individual treatment.
Panel B presents results for the same outcome for cross-randomized treatments, where the treatment variable is 1 if the DIL
or MIL belong to T2-T4 and 0 if they belong to T1. We present two models for participants: (1), and (2). All models include
strata fixed effects, and robust standard errors clustered at the village level are shown in parentheses. Model (2) also includes
baseline covariates selected using post-double selection (Chernozhukov et al. (2018)). We excluded 7 villages from the sample
as they did not receive the treatments, and 14 control villages as they were given the treatment. *** p <0.01, ** p <0.05, *
p <0.1
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Chapter 4

Impact of a mobile messaging service
for families on postnatal care
knowledge and practices: Evidence
from a cluster randomized trial in
India

ABSTRACT

Objectives To evaluate the impact of a mobile messaging service that delivers messages on
postnatal care practices following WHO guidelines via the WhatsApp platform for families
from birth through six weeks postpartum.
Methods We randomized tertiary hospitals in four states in India into a treatment group
of 15 hospitals where the messaging service was promoted to families in maternity wards
prior to discharge following a recent birth. Nine hospitals served as a control where families
received in-hospital standard-of-care information. We recruited 21,937 mothers, primarily of
lower socioeconomic status, over a 10-month period to participate in the study. Using logistic
regression controlling for state-fixed effects and baseline covariates, we examine intent-to-
treat (ITT) estimates and report risk differences.
Findings We observed significant positive impacts across the majority of neonatal and ma-
ternal care practices examined (p-values<0.05), with an estimated 3.1 percentage point (pp)
increase in breastfeeding, 4.1 pp increase in recommended cord care practice, 9.2 pp increase
in skin-to-skin care with mothers, and 2.2 pp increase in skin-to-skin care by fathers. We
observed a significant and positive impact on some recommended maternal dietary practices,
with 7.1 pp, 7.9 pp, and 10.8 pp increases in adherence to guidelines advising no reduction
of food intake, no reduction of water intake, and no restrictions on food items, respectively
(p-values<0.01).
Conclusion This study demonstrates that concise yet comprehensive digital messaging de-
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livered to families during the postpartum period can effectively encourage recommended
postnatal care practices. 1

1This chapter presents results from an analysis conducted in collaboration with Jamie Johnston (Stan-
ford), Shirley Yan (Noora Health), Adithi Chandrasekhar(Noora Health), Seemaa Murthy(Noora Health),
Victoria Ward (Stanford), Saumya Singla(Stanford).
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4.1 Introduction

Reducing maternal and neonatal mortality is a pressing global health priority, particularly
in regions like India, where the burden is significant (noa (2024); Liu et al. (2019); UNICEF
(2023)). For the last decade, national and state policy initiatives have focused on decreasing
preventable maternal and infant deaths in India (Datta et al. (2022)). However, despite
recent progress, the rate of maternal and neonatal deaths remains high, particularly among
the country’s poorest households (Liu et al. (2019); Meh et al. (2022); Tripathy and Mishra
(2017)).
The Lancet’s neonatal survival series underscores the importance of health education inter-
ventions that improve postnatal care practices to save lives and improve infant and mother
well-being (Bhutta et al. (2014); Darmstadt et al. (2005, 2008); Knippenberg et al. (2005)).
Providing predischarge information and postnatal health education to new parents in the
critical time period following childbirth has significantly impacted the improvement of knowl-
edge and care practices (Dol et al. (2019a)). Several health education interventions aim to
address this need (Subramanian et al. (2020)), including the Care Companion Program
(CCP), designed by the non-profit organization Noora Health in partnership with govern-
ments in India, Bangladesh, and Indonesia. This in-hospital education program aims to fill
a gap in the provision of postnatal education in hospitals (Murthy et al. (2023)). Through
interactive sessions run by health educators in postpartum maternity wards, mothers and
their family caregivers are invited to attend in-hospital training sessions on essential care
practices following World Health Organization (WHO) guidelines (WHO (2024)).
The CCP model is grounded in the strong body of evidence pointing to the importance of
family members in postnatal care (Martin et al. (2020, 2021)). In India, family members,
particularly grandmothers of new infants, not only support new mothers with caregiving but
are also primary household decision-makers for maternal and infant care (Choudhry (1997);
Withers et al. (2018)). Evidence suggests that new mothers are more likely to take up WHO-
recommended best practices when they receive stronger family support (Allendorf (2010);
Nguyen et al. (2019)). The model has shown promising results, with evidence suggesting
improvements in health outcomes (Kashyap et al. (2022); Murthy et al. (2023); Subramanian
et al. (2020)).
Despite the successes observed, anecdotal evidence suggests gaps in CCP, notably in follow-
up care post-discharge. Many patients fail to return for postnatal doctor appointments,
missing out on crucial information and support. Evidence from the parent-education litera-
ture points to the challenges observed, chief among them related to the time and resources
required to provide effective postnatal health education (Gilmer et al. (2016)). Often, the
families that fall through the gaps are the poorest and those in rural regions, with lim-
ited literacy and fewer opportunities to access health centers and critical health information
(Balarajan et al. (2011); Subramanian (2008)).
Increased access to digital technology presents a promising opportunity to overcome these
challenges. India has witnessed a significant increase in smartphone penetration, with social
media and messaging platforms like WhatsApp widely used across all demographics, in-
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cluding lower socioeconomic status (SES) populations (Balkrishan et al. (2016)). Evidence
also suggests parents seek out infant care advice through mobile devices (Richardson et al.
(2019)). Increasingly, studies are demonstrating the effectiveness of perinatal education de-
livered to new parents through mobile phones, showcasing the potential for digital messaging
interventions to bridge gaps in in-person information delivery to promote attendance in ante-
natal and postnatal care visits (Bossman et al. (2022); Dol et al. (2019b); Feroz et al. (2017);
Lund et al. (2014); Watterson et al. (2015)), skilled birth attendance (Bossman et al. (2022)),
breastfeeding and safe infant feeding (Mohamad Pilus et al. (2022); Murthy et al. (2019)),
and immunizations (Bossman et al. (2022); Chakraborty et al. (2021); Gibson et al. (2017);
LeFevre et al. (2022); Lubis et al. (2022); Murthy et al. (2019); Watterson et al. (2015)).
However, more causal studies are needed to establish key ways to improve effectiveness for
mobile messaging interventions, particularly in low- and middle-income countries (LMICs)
(Bossman et al. (2022); Feroz et al. (2017); Watterson et al. (2015)).
Recognizing the shift in opportunity accompanying the widespread adoption of smartphones
in India, CCP includes a mobile extension of the program, the Mobile Care Companion
Program (MCCP). MCCP aims to continue providing key health information directly to
households through channels like WhatsApp in the critical months following the discharge of
new mothers from the hospital. In this study, we evaluate the impact of WhatsApp MCCP
on maternal and newborn care practices through a cluster randomized trial in four states in
India. The study contributes to the mobile health messaging literature in several distinct
ways. First, we provide strong causal evidence on the effectiveness of a replicable model of
mobile messaging on behavior change and the uptake of key recommended care practices
among a low SES population. Second, while a majority of postnatal education interventions
focus on a narrow set of practices (e.g., breastfeeding or immunization alone) (Dol et al.
(2019a)), MCCP aims to provide concise yet comprehensive messaging across a broad set of
practices. Third, unlike many postnatal interventions, MCCP actively targets information
at the household level, inviting all family members active in caregiving to engage in the
service alongside new mothers. The intervention design embraces family members’ role in
postnatal care and decision-making. The design also accommodates the fact that access to
mobile phones is often shared within families, with use often determined by male heads of
households (Mohan et al. (2020); Scott et al. (2021)).

4.2 Methods

4.2.1 MCCP Intervention

The Mobile Care Companion Program (MCCP) is a digital extension of Noora Health’s Care
Companion Program (CCP), which provides in-person training sessions conducted by nurses
and health educators for new mothers and their family members in hospital maternity wards.
MCCP seeks to deliver continued care advice to families via a free mobile messaging service
on WhatsApp. At the end of every CCP training session, mothers and family caregivers
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(commonly the fathers and grandmothers of newborns) are encouraged to enroll and provide
a phone number to sign up for the service.
MCCP delivers 25 messages, including 7 videos, over 50 days (Supplement C.1. The mes-
sages are consistent with CCP content and promote WHO-recommended postnatal practices
including early and exclusive breastfeeding, hygienic cord care, skin-to-skin care, vaccina-
tion, maternal nutrition recommendations, and recognizing warning signs of critical illness
for mother and baby (WHO (2024)). Messages were reviewed by a team of medical experts
and State Departments of Health. The service is available in 7 languages: English, Hindi,
Kannada, Marathi, Punjabi, Tamil, and Telugu. Like CCP, MCCP directs advice to entire
families rather than exclusively to new mothers. Upon introduction to MCCP, family mem-
bers are encouraged to engage with the service alongside new mothers.
In addition to receiving care advice through MCCP, recipients can also ask questions. A
team of trained support staff monitors and responds to questions; however, they do not pro-
vide medical consultation or advice on medications, rather they direct recipients to health
providers for such queries.

4.2.2 Study design

To evaluate the effectiveness of MCCP, we designed a cluster-randomized controlled trial,
with hospitals as the unit of randomization. The trial is registered on Open Science Frame-
work, and CONSORT checklist in Supplement C.2. We selected 26 tertiary hospitals in four
states (Karnataka, Madhya Pradesh, Maharashtra, and Punjab) for inclusion in the study.
To achieve a representative sample of hospitals, we first stratified districts in each state by
India’s Health Management Information (HMIS) Health Index quartiles, and randomly se-
lected a set of high- and low-delivery load hospitals where CCP had been implemented for
at least two years. Two hospitals were excluded from the study. The first was excluded prior
to randomization because the facility was converted to focus on COVID-19 treatment and
births were diverted to alternative facilities. The second was excluded after randomization
because the state government requested the hospital assigned to the CCP standard of care
control start receiving the MCCP intervention three months after the start of the study.
The hospitals were stratified by state, and 15 were randomly assigned via a random number
generator to the treatment group where the MCCP intervention would be promoted, with
9 hospitals serving as a control, receiving only the in-person CCP. Figure 4.1 displays the
participant flow diagram. Over a 10-month period, data collection field teams recruited new
mothers to participate in the study in the 24 hospitals. Participants were recruited in ma-
ternity wards prior to hospital discharge following birth. All birthing women present at the
time of data collection were invited to participate. Inclusion criteria included completing a
demographic survey at the time of recruitment in hospitals and household ownership of a
smartphone. Families in which newborns or mothers died prior to discharge were excluded.
In treatment hospitals, out of 14,018 mothers recruited, 11,611 (82.8%) consented and met
inclusion criteria. In control hospitals, 10,326 (87.4%) out of 11,806 recruited consented and
met inclusion criteria.

https://osf.io/rf86p/
https://osf.io/rf86p/
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4.2.3 Measures

Data collection teams conducted face-to-face demographic surveys with all consenting moth-
ers during recruitment. In instances when new mothers were unable to respond, family
members designated by the mother responded on their behalf. We constructed an SES index
using the same methodology followed by the Indian National Family Health Survey (NFHS-
4), assigning pre-determined weights to each socioeconomic indicator. We then summed
and standardized these weights around the control group’s mean. Roughly six weeks (55
days on average) after participants consented, data collection teams attempted to contact
all participants to administer a follow-up phone survey. Our primary outcomes include post-
discharge behaviors in three categories: (1) newborn care practices: exclusive breastfeeding,
any breastfeeding, recommended umbilical cord care, skin-to-skin care, and six-week im-
munizations; (2) maternal dietary practices including adherence to recommendations not to
reduce or restrict food and water and consumption of iron and folic and calcium supplements;
(3) newborn and maternal complications, including post-discharge hospital readmissions. We
also collected data on knowledge of newborn care practices regarding infant feeding, skin-to-
skin care, and cord care.
We controlled for baseline characteristics from the demographic survey and imputed missing
values for covariates using the median of the non-missing values conditioned on the state.
The final set of covariates included in the model was determined using post-double selection
(Chernozhukov et al. (2018)), with a complete list of high-dimensional controls provided in
Supplement Table C.3. The outcomes analyzed and covariates used are the same as what
was pre-specified by us in OSF. We analyze all dependent variables, and include each in a
separate model. We then correct for multiple hypothesis testing.

4.2.4 Statistical analysis

To estimate the impact of the MCCP intervention, we present intent-to-treat (ITT) esti-
mates, which capture the effect of offering the WhatsApp program, regardless of take-up.
Our main estimating equation for the ITT is a logistic regression.

log(Pih) = α + β1Th + γXih + θs + ϵih

where the dependent variable Pih represents the probability of an outcome for a mother i
recruited in hospital h. The treatment variable Th is a binary variable, which is 0 if a hospital
is assigned the CCP standard of care, and 1 if it is assigned the MCCP intervention. Our
main estimate of interest is β1 which provides the ITT estimate of the impact of MCPP
as compared to CCP. The vector Xih consists of mother- and hospital-level covariates, se-
lected using post-double selection to improve precision (Chernozhukov et al. (2018)). We
include state-fixed effects (θs) and ϵih is the error term clustered at the hospital level. We
use a logistic regression model to estimate the results as outcomes are binary and report
risk differences (RD) using the Stata margins command. We correct for multiple hypothe-

https://osf.io/rf86p/
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sis testing and present sharpened False Discovery Rate (FDR) adjusted q-values(Anderson
(2008)). Analyses were conducted in Stata 16.

4.3 Ethics Review

This study received approval from the ACE Ethics Committee
(DCGI Reg. No. ECR/141/Indt/KA/2013/RR-19) based in Bangalore, India, and the
Institutional Review Boards (IRBs) at Stanford University, California (IRB-65931) and the
University of California, Berkeley (2024-04-17420). All participants consented in their local
language.

4.4 Results

4.4.1 Sample balance and attrition

The in-hospital demographic survey had a high consent and completion rate of over 98% in
both control and treatment groups, as shown in Figure 4.1. Following the survey, we applied
the inclusion criteria and excluded families without access to a smartphone. Supplement Ta-
ble C.4 presents the demographic characteristics of the excluded sample and shows a lower
SES compared to the included sample. The study’s overall loss-to-follow-up rate was 35.6%
(Figure 4.1). We observe no significant differences in attrition between the control and treat-
ment groups (Supplement Table C.5). Attriters were more likely to have someone other than
the mother complete the demographic survey, experience newborn readmission to the hos-
pital after delivery, belong to other minority social categories, and possess fewer household
assets (Supplement Table C.6). Table 4.1 shows differences in pre-intervention characteristics
in our analytic sample (mothers responding to the follow-up survey). Treatment and control
appear well-balanced on observed characteristics. Supplement Table C.7 shows similar pat-
terns of balance across the two groups for the full sample of mothers randomized at baseline.
Significant, but small differences exist between the groups in the proportion of first-time
mothers and number of previous births. The average age of the mothers at baseline across
the two groups was approximately 24 years. Vaginal delivery accounted for just over half
of the births, and mothers had an average of 1.2 previous births. The majority of mothers,
about 80%, are from the Scheduled Caste/Tribe (SC/ST) social category indicating lower
socio-economic status, and the majority of mothers possess a Below Poverty Line (BPL)
card. Most mothers are homemakers and completed secondary education.

4.4.2 MCCP participation

Table 4.2 presents mother-reported engagement with MCCP. At follow-up, 61.75% of moth-
ers in the treatment group recalled which family member enrolled in MCCP, with 70.15%
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reporting themselves as enrollees, 22.18% reporting spouses, and 7.67% reporting other rela-
tives. Under half (44.07%) recalled viewing MCCP messages, and of these mothers, nearly all
(96.48%) reported understanding messages, while 37.51% recalled viewing any videos, and
15.82% recalled asking questions on the platform. Of mothers who recalled viewing videos,
28.06% shared information or videos with other family members. Of mothers whose family
members enrolled (either spouse or other family member), 67.25% recalled family members
sharing information or videos with them.

4.4.3 Effect on postnatal care practices

Table 4.3 presents the results of our main specification (4.2.4). We divide our results into
three categories: (1) newborn care practices, (2) maternal diet, and (3) newborn and mater-
nal complications. The MCCP intervention improved four of the six newborn care practices
measured (p-values < 0.05). Mothers in the treatment group experienced increases of 3.1
percentage points (pp) in any breastfeeding, 4.1 pp in practicing recommended cord care,
9.2 pp in skin-to-skin care by the mother, and 2.2 pp in skin-to-skin care by the father.
We observed no significant impact on exclusive breastfeeding or six-week vaccinations. We
observed significant improvements in three of the five maternal diet practices measured (p-
values < 0.01). Mothers in the treatment group were significantly more likely to adhere to
recommendations advising that they do not reduce their food intake (7.1 pp increase) or
water intake (7.9 pp increase) or restrict specific food items (10.8 pp increase). We do not
observe any significant impact on supplement consumption. We observe no differences in
newborn complications at follow up. Mothers in the treatment group were significantly more
likely to report experiencing complications after discharge (RD: 2.1 pp, p-value<0.01).

4.4.4 Effect on postnatal care knowledge

Table 4.4 presents the results of our main specification (4.2.4) on knowledge. We observed a
significant impact on two of the five knowledge outcomes measured (p-values < 0.01). Moth-
ers in the treatment group were significantly more likely to know to breastfeed even when
the mother has a fever (8.7 pp) and to know about skin-to-skin care (14.9 pp). Calculation
of q-values combined all outcomes reported in Tables 3 and 4, and conclusions regarding the
significance of outcomes were consistent with p-values. Supplement Tables C.8 and C.9 show
the unadjusted results of the primary outcomes on treatment, which are robust to adjusted
specifications.

4.5 Discussion

This study demonstrates that delivery of simple concise, yet comprehensive messaging to
families in the postpartum period can positively influence the uptake of WHO-recommended
postnatal care practices. While MCCP covered the same content as CCP education also re-
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ceived in control hospitals, delivery of the messages spaced over the 6-week period resulted in
improvements in a majority of neonatal practices measured. These findings suggest there is
added value to mobile delivery of information with optimal timing to correspond to newborn
milestones, viewed at the recipient’s discretion, and stored on devices allowing for access as
a reference tool when needed.

Delivery of messages to mobile devices also allows for the sharing of information among
family members providing postnatal care. A defining feature of MCCP is messaging directed
to the entire household. While our study is limited by reliance on maternal self-report given
an inability to link WhatsApp platform analytics with participants, we nonetheless observed
evidence of engagement in MCCP among family members, with nearly a third initiating
household enrollment, for which nearly two-thirds of mothers reported receiving informa-
tion from family members. Likewise, nearly a third of mothers who recalled using MCCP
reported sharing with family members. Future studies should explore the shared nature of
phone ownership and ways in which messaging services can individualize and direct educa-
tional content to family caregivers to increase effectiveness.

Our study demonstrates the impact of a mobile intervention among a largely low socioe-
conomic population (roughly 80% SC/ST and 60% BPL), with several implications worth
noting. The proliferation of smartphones in India, even among those of low SES, highlights
the potential of digital interventions to overcome barriers faced by poorer, marginalized pop-
ulations with limited access to facilities and quality in-person care. In our study, smartphone
ownership was high among all families delivering in hospitals, with only 13.65% excluded
due to lack of a smartphone. Although this criterion excludes the poorest in communities,
our study nonetheless demonstrates impact among a largely low SES population. However,
we assert there are still equity implications for the delivery of information that require addi-
tional resources. The lack of impact on supplement consumption and vaccination (requiring
travel to vaccination sites) suggests that educational interventions alone do not solve for the
resources needed to engage in certain practices. Finally, while MCCP was designed as a
two-way service, it was largely used as a one-way source of information, with only 15.82%
of mothers who recalled receiving messages reported asking questions. While the interactive
component is costlier to maintain, our study may suggest that even simple information de-
livery can positively impact care, consistent with evidence that one-way postnatal messaging
can be cost-effective at saving lives (LeFevre et al. (2023)). Our data do not allow us to
speak to the importance of the interactive aspects of MCCP for the small number of mothers
utilizing it. We recommend future studies explore how interactive messaging services can
identify at-risk patients and provide information individualized to their needs.
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Table 4.1: Baseline balance of analytic sample

Notes: This table shows the means and standard deviations of the participants in the control and treatment groups
after the intervention is completed, and at the time of the followup survey. This table represents the final analytic
sample after loss-to-follow-up. For binary characteristics, the proportion of participants is shown. The p-values here
represent significant differences between control and treatment along these characteristics. The p-value displayed is
from a regression of the dependent variable on an indicator variable for treatment. State fixed effects are included,
and standard errors were clustered at the hospital level (not shown here). The SES index is calculated using the
methodology from the NFHS-4 and standardized around the control group. * denotes statistical significance at 10
pct, ** at 5 pct, and *** at 1 pct level.
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Table 4.2: Mother-reported MCCP takeup and engagement

Notes: This table presents data on engagement with the MCCP intervention and data are displayed as n and %.
Household member who enrolled shows which household member called to enroll in the WhatsApp service. Whether a
family member shared the message with the mother was only asked of mothers who recalled family members enrolling
in MCCP.
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Table 4.3: Effect of MCCP on newborn care, maternal diet, and complications (N=13,491)

Notes: This table presents the results of a logistic regression of the primary outcomes on treatment. Each row
represents a separate regression. All outcome variables presented are indicators that are 0 if the behavior was not
practiced, and 1 if the behavior was practiced. The treatment variable is an indicator that is 0 if they were assigned
to the control group and 1 if they were assigned to treatment. Covariates were included in all regressions using post-
double selection (Chernozhukov et al. (2018)), and missing values were imputed using the median of the non-missing
values conditional on the state. Standard errors (not shown here) are robust, and are clustered at the hospital level.
We present sharpened False Discovery Rate (FDR) adjusted q-values (that include all outcomes from Tables 4.3 and
4.4) to correct for multiple hypothesis testing (Anderson (2008)). * denotes statistical significance for p-values at 10
pct, ** at 5 pct, and *** at 1 pct level. RD: risk difference; CI: confidence interval.
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Table 4.4: Effect of MCCP on newborn care knowledge

Notes: This table presents the results of a logistic regression of the knowledge outcomes on treatment. Each row
represents a separate regression. All outcome variables presented are indicators that are 0 if they did not have the
correct response to the knowledge question, and 1 if they did. The treatment variable is an indicator that is 0 if
they were assigned to the control group and 1 if they were assigned to treatment. Covariates were included in all
regressions using post-double selection (Chernozhukov et al. (2018)), and missing values were imputed using the
median of the non-missing values conditional on the state. Standard errors (not shown here) are robust, and are
clustered at the hospital level. We present sharpened False Discovery Rate (FDR) adjusted q-values (that include
all outcomes from Tables 3 and 4) to correct for multiple hypothesis testing (Anderson (2008)). * denotes statistical
significance of p-values at 10 pct, ** at 5 pct, and *** at 1 pct level. RD: risk difference; CI: confidence interval.
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Figure 4.1: Participant flow diagram

Notes: Notes: Two hospitals were excluded from the study. The first was excluded prior to randomization because the
facility was converted to focus on COVID-19 treatment and births were diverted to alternative facilities. The second
was excluded because the state government requested the hospital assigned to the CCP standard of care control start
receiving the MCCP intervention three months after the start of the study. Participant inclusion criteria includes
completion of baseline survey at the time of recruitment in hospitals and household ownership of a smartphone
through which WhatsApp can be accessed. Households with mothers or babies who died prior to hospital discharge
were also excluded.
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Chapter 5

Discussion

This dissertation contributes new evidence on the mechanisms influencing health decision-
making within multi-generational households in LMICs, focusing on the critical perinatal
period. Adequate preventative care, including routine checkups and early screenings, signifi-
cantly impacts the health of both the mother and the fetus. The postpartum period is crucial
for the mother’s physical and mental recovery. The first two years after birth is vital for the
infant’s development, potentially having lifelong consequences (UNICEF (2023)). Problems
during pregnancy, birth, and postpartum are among the leading causes of death for young,
otherwise healthy women aged 20 to 45 globally (WHO (2024)).

Addressing maternal and infant mortality is a global priority, with substantial govern-
mental resources dedicated to this issue. Despite progress in recent decades, many coun-
tries continue to experience significantly higher than the global average maternal and infant
mortality rates, particularly among marginalized communities and for women with limited
autonomy (Aziz et al. (2021); Fotso et al. (2009); Mondal et al. (2020)). Much existing
research has focused on supply-side factors like improving accessibility, quality of care, and
pay-for-performance; demand-side interventions (such as conditional cash transfers, voucher
programs, and community mobilization) have been of interest as well but have shown mixed
evidence (Bowser et al. (2016)).

A growing body of work in economics points to several mechanisms where household
structure might influence health and labor decisions, as well as the autonomy of younger
women residing in those households. Family members like the mother-in-law play an outsized
role in determining household decisions around fertility, demand for health services, labor
force participation, and allocation of household resources (Allendorf (2010); Anukriti et al.
(2019, 2022); Banerji et al. (2023); Gram et al. (2018); Khanna and Pandey (2020)).

In this dissertation, I presented three studies in India to understand the role of household
members in perinatal decision-making. I provided causal evidence on how the involvement
of the mother-in-law impacts health-seeking behaviors and health outcomes. The first paper
examined the dynamics between new mothers and their caregivers (spouse, mother, and
mother-in-law) in caregiving decisions for postnatal maternal and infant care. I found that
women were more likely to name their caregivers as sole decision-makers for both infant and
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maternal care over themselves, and agreement between the mother and caregiver on who is
the decision-maker is low. I also found the identity of the primary caregiver significantly
affects maternal mental well-being. The second paper investigated the impact of targeted
health messaging and social learning on antenatal care visits and iron and folic acid tablet
consumption among pregnant women co-residing with their mothers-in-law. It demonstrated
that involving mothers-in-law in health messaging increases health-seeking behaviors and
improves post-delivery outcomes. The results also showed that the adoption of behaviors
varies in the short and long term, with the effect on individual beliefs being stronger than
the peer effects in the short term and then peer effects catching up in the long term. The
third paper evaluated the effectiveness of a mobile messaging service delivering postnatal
care information to households and its impact on maternal and infant health outcomes and
found that a mobile messaging service delivering postnatal care information to the entire
household positively affects maternal and infant health outcomes.

5.1 Policy implications

By quantifying the impact of family members, particularly the mother-in-law, on health-
seeking behaviors and postnatal recovery in India, I highlight the importance of policy inter-
ventions that leverage household support to improve maternal and infant health outcomes.
The findings of this dissertation suggest that policymakers have overlooked the critical role
of household members, particularly the mother-in-law, in influencing health decisions and
outcomes.

In Chapter 2, I find that family caregivers play a significant role in postpartum decision-
making, often acting as the sole decision-maker for infant and maternal care. Notably,
decisions are frequently made by a single household member, who is often not the new mother.
For example, most interventions have a direct-to-beneficiary design and don’t consider the
family (LeFevre et al. (2022)). I suggest that policymakers adopt a family-centered approach
to healthcare, recognizing the significant influence of household members on health-seeking
behaviors and outcomes. This approach contrasts with the prevalent direct-to-beneficiary
design of most interventions, which neglects the critical role of family members in healthcare
decision-making.

In Chapter 3, I provide novel evidence on how intergenerational dynamics and social
norms affect health-seeking behaviors during pregnancy, specifically regarding crucial pre-
ventative care such as ANC visits and IFA tablet consumption. My research reveals that
engaging the mother-in-law has a significant and lasting impact on ANC and IFA tablet
consumption, leading to improved post-delivery health outcomes for the mother and the
infant. These findings challenge the conventional approach of targeting health information
in LMICs solely to young married women, pregnant women, or new mothers (LeFevre et al.
(2022)). Instead, I demonstrate that it is equally, if not more, effective to involve other house-
hold members, particularly the mother-in-law, in health interventions. Moreover, delivering
health information in group settings or a public setting, focusing on addressing social norms,
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can in some cases yield even more significant improvements in health-seeking behaviors and
outcomes in the long term. However, future work will be required to better understand when
group delivery will increase effectiveness, as in some settings strong pre-existing social norms
could cause group delivery models to perform worse.

The findings in Chapter 4 demonstrate that mobile delivery of information offers added
value beyond in-person interventions, as recipients can access messages at their discretion
and store them for future reference. Moreover, mobile delivery enables information sharing
among family members providing postnatal care, increasing the number of informed individ-
uals in the household. This insight is crucial for policymakers. Leveraging mobile platforms
like WhatsApp for information dissemination is a low-cost and easily implementable solu-
tion, especially since smartphone access is increasingly widespread in LMICs. Increasingly,
studies have demonstrated the effectiveness of perinatal education delivered to new parents
via mobile phones. These digital messaging interventions have shown potential in bridging
gaps in in-person information delivery, promoting attendance at antenatal and postnatal care
visits (Bossman et al. (2022); Dol et al. (2019b); Feroz et al. (2017); Lund et al. (2014); Wat-
terson et al. (2015)), skilled birth attendance (Bossman et al. (2022)), breastfeeding and safe
infant feeding practices (Mohamad Pilus et al. (2022); Murthy et al. (2019)), and immuniza-
tions (Bossman et al. (2022); Chakraborty et al. (2021); Gibson et al. (2017); LeFevre et al.
(2022); Lubis et al. (2022); Murthy et al. (2019); Watterson et al. (2015)). However, more
causal studies are needed to identify key strategies for improving the effectiveness of mobile
messaging interventions, especially in low- and middle-income countries (LMICs)(Bossman
et al. (2022); Feroz et al. (2017); Watterson et al. (2015)). Implementing partners should
investigate the shared nature of phone ownership and explore strategies for individualizing
and directing educational content to family caregivers to enhance effectiveness. This inter-
vention also highlights a critical gap: individuals from very low socioeconomic backgrounds
may be excluded due to limited device ownership. Further research is needed to address this
disparity and ensure inclusive access to vital information to refine policy recommendations.

5.2 Future directions for research

5.2.1 Spousal involvement

This research establishes that household members, especially mother-in-law involvement,
are crucial for health decision-making and affecting outcomes. However, this dissertation
does not explore the role of the spouse. Future research should investigate the complex
dynamics of household decision-making involving the spouse. Despite evidence showing the
importance of father involvement in the perinatal period and early childhood (as seen in
systematic reviews highlighting increased utilization of skilled birth attendants, institutional
deliveries, postpartum visits, and reduced odds of postpartum depression) (Suandi et al.
(2020); Yargawa and Leonardi-Bee (2015), our findings suggest that female caregivers, espe-
cially mothers-in-law, may limit spouses’ involvement in infant care decisions.
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Recent work by Ashraf et al. (2020) demonstrates the significant impact of providing
information to men in the household on maternal mortality risk and fertility choices, while
Ghosh and Thornton (2024) reveals the crowding out effect of couples counseling in house-
holds with dominant mothers-in-law. Building on these findings, future studies should ex-
plore intervention designs that can leverage the presence of mothers-in-law when trying to
increase spouse involvement. It will be crucial to then investigate subsequent effects on
maternal mental well-being, infant and child development, and overall health outcomes.

5.2.2 Extending bargaining models

This dissertation provides causal evidence on the significant influence of mothers-in-law on
household decision-making, particularly in health-related choices. While studies from other
disciplines have long recognized the crucial role of the mother-in-law-daughter-in-law rela-
tionship in household dynamics, including instances of collusion between the daughter-in-law
and her spouse against the mother-in-law (Gram et al. (2018); Kandiyoti (1988)), tradi-
tional economic models of intra-household decision-making have overlooked the influence of
extended family members, focusing instead on spousal bargaining.

To address this gap, the next step is to develop a theoretical framework of the household
that accounts for multiple agents with misaligned incentives, and allowing for collusion. This
framework will enable a more generalizable framework to design effective interventions to
improve health outcomes. By acknowledging the significant influence of extended family
members, we can move beyond the traditional spousal bargaining model and develop a more
nuanced understanding of household decision-making.

5.2.3 Concluding Remarks

In conclusion, this dissertation provides significant insights into the complex dynamics of
health decision-making within multi-generational households in LMICs, with a particular
focus on the critical perinatal period. The findings underscore the profound influence that
household members, especially mothers-in-law, have on health-seeking behaviors and out-
comes. Through three empirical studies conducted in India, this research highlights the
importance of involving family members in healthcare interventions to enhance maternal
and infant health outcomes. The results challenge traditional approaches that primarily
target individual beneficiaries, advocating instead for a family-centered approach that ac-
knowledges the roles of various household members. Furthermore, the dissertation opens new
avenues for future research, including the need to explore the role of spouses and to extend
economic models of household decision-making to include multiple agents with potentially
conflicting interests. This work not only contributes to the academic literature but also offers
practical implications for policymakers seeking to design more effective health interventions
in similar cultural contexts.
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Table A.1: Birthing woman descriptive characteristics (no consenting caregiver)

Notes: This table presents the descriptive characteristics of birthing women in the analysis sample, whose caregivers did not
consent to the survey. Data are displayed as either mean±SD or n(%). Socio-economic status is presented as a score by counting
the ownership of seven common household goods. Ownership of the Below Poverty Line (BPL) card is an indicator for whether
the respondent’s family has a government issued card. Postpartum residence in maternal home is an indicator for whether the
respondent (birthing woman) lived in their mother’s home immediately following birth.
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Table A.2: Types of caregivers, by relationship to birthing women (N=551)

Notes:This table presents the n and % for the caregiver relationships as reported by the birthing woman and in relation to her
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B.1 Tables

Table B.1: Phase-wise sample

Notes: This table presents the phase-wise sample for baseline, midlne and endline
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Table B.8: Attrition between baseline and midline by treatment arms

Notes: This table displays the attrition rates of both daughters-in-law and mothers-in-law between baseline and midline. The
attrition variable is an indicator that equals 0 if the baseline survey respondent has a corresponding midline survey and 1 if
they do not have a midline survey (have attrited from the study). Panel A shows differential attrition for the pooled treatment
groups, where the treatment variable is 1 if the participants belong to the group (individual) treatment and 0 if they belong
to the control group. Panel B shows the differential attrition for all four treatments, where the treatment variable is 1 if the
participants belong to T1-T4 and 0 if they belong to the control group. Each row and column represent a separate regression.
Both models (1) and (2) include strata fixed effects, and standard errors clustered at the village level are shown in parentheses.
Model (2) includes all baseline covariates specified in Table B.2. *** p <0.01, ** p <0.05, * p <0.1
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Table B.9: Attrition between baseline and endline by treatment arms

Notes: This table displays the attrition rates of both daughters-in-law and mothers-in-law between baseline and endline. The
attrition variable is an indicator that equals 0 if the baseline survey respondent has a corresponding endline survey and 1 if
they do not have a endline survey (have attrited from the study) Panel A shows differential attrition for the pooled treatment
groups, where the treatment variable is 1 if the participants belong to the group (individual) treatment and 0 if they belong
to the control group. Panel B shows the differential attrition for all four treatments, where the treatment variable is 1 if the
participants belong to T1-T4 and 0 if they belong to the control group. Each row and column represent a separate regression.
Both models (1) and (2) include strata fixed effects, and standard errors clustered at the village level are shown in parentheses.
Model (2) includes all baseline covariates specified in Table B.2. *** p <0.01, ** p <0.05, * p <0.1
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B.2 Maternal health training scripts

B.2.1 Maternal health script for only pregnant women

Namaste, my name is XXX and I am working on behalf of Noora Health, an NGO working
with local hospitals to help women get the right care during pregnancy. As you may
remember, a member of our team met you recently.
Can you confirm that you are ¡read out name of respondent¿? Now can you please confirm
how far along in the pregnancy you are? months / weeks pregnant?
Today, we would like to provide you with some important information regarding your
health during pregnancy. This will take about 15 minutes of your time.
Pregnancy can be a confusing time and there are things you need to do to take care of
yourself and your baby. Have you visited the hospital/clinic for ANC check-ups?

• Yes: Very good. Now we will give you more information about this.

• No: Let us go ahead and learn about ANC, and why it is important.

1. Antenatal care visits: During pregnancy, it is important to monitor your health in
order to detect any health complications and provide treatment. Some pregnant
women may undergo problems such as high blood pressure, high blood sugar level,
anemia or breech of position of baby. Often, we don’t realize these problems are
happening. ANC visits help to detect these problems that would have otherwise not
been detected and thus protect your health as well as the health of your baby.

It is important to go for at least 4 ANC visits throughout your pregnancy to make
sure your baby is growing healthy. Going for an ANC visit means going to a medical
provider like a doctor or the ANM. If the ASHA comes to your home and advises you,
it is good for you but that is not an ANC visit as no tests or check ups are performed.

• Go for at least 1 ANC visit as soon as you know you are pregnant. This is
especially important because this is the time to register your pregnancy and get
your Mother-Child Protection (MCP) card.

• The MCP card has many advantages: It allows you and your family to track
your pregnancy and keep your records in one place so you have it when you go
to deliver.

• You cannot avail any benefits of government schemes without the MCP card.
With the card, you and your baby would be eligible for free delivery, cash
assistance, antenatal and postnatal care and many other benefits described in
detail on the back of the card.

• Remember, you can only register the pregnancy and get the MCP card through
the ANM.

• You must go for a total of at least 4 ANC visits throughout your pregnancy.



APPENDIX B. CHAPTER 3 – SUPPLEMENTARY TABLES AND FIGURES 118

• ANC visits are provided for free at the Village Health and Nutrition Day
(VHND) held at your village every month or for free at your ANM’s clinic. You
can also get it done on the 9th of every month through the PMMSY.

• You can also go to the district hospital or any clinic at any time to get a
check-up done during the pregnancy.

• It is important to remember the Madhya Pradesh (MP) rule: If you go to the
hospital for the last two ANC visits, then you can get your MCP number
registered with the hospital and get a maximum of Rs. 1400 from the Janani
Suraksha Yojana (JSY) scheme when you deliver at the same hospital. Call the
108 number to get a bus to reach the hospital. It is free of cost for women in
your situation.

Sometimes it may happen that you are alone at home because your husband has gone
for work, and your mother-in-law or other family members are also not at home. And
you may be expected to manage the house on your own, at the expense of going to
the hospital for a check-up or taking adequate rest. Or you may hear your family
members like your mother-in-law or husband asking you not to waste time with these
check ups, and stay at home to complete house work. But by not going for the
check-ups you risk the chance of harming yourself and your baby. Talk to your MIL
and ask her to let you go or to take you herself for the check up.

Do you want me to repeat any of the information I shared about the ANC visit?

2. Iron folic acid tablets: Do you know what IFA tablets are?

Most women are not able to get all the nutrition needed to grow another life. Anemia
is one of the most common conditions in pregnancy that can lead to poor health and
even death in pregnant women. Your anemia can affect the baby’s growth and
health. Fortunately, this can be easily controlled through iron and folic acid tablets.

• Take one tablet of iron and folic acid a day throughout your pregnancy. These
will be provided to you for free during your ANC visit. If you miss a dose, it’s
okay. Take one on the next day.

• IFA tablets may make you nauseous, make your stools black, or give you an
upset stomach. Do not be discouraged. They will ensure your baby doesn’t have
any birth defects and you don’t get anemic. Drink lots of water throughout the
day and eat a diet rich in dark leafy vegetables.

• These are the key things you need to do once you find out you are pregnant. If
you do, your baby will grow healthy without any problems.

Lastly, we would like to talk to you about a part of pregnancy that often gets overlooked.
At this time, you must be feeling excited, nervous, tired and some physical discomfort.
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We advise pregnant women to ask their family for help and support. Your mother-in-law
and husband are the people you should rely on during this time. Here are some ways in
which you can do this:

• It can be difficult to go for ANC visits alone. Ask your mother-in-law to accompany
you to the clinic. We understand that it is sometimes difficult to talk about subjects
related to pregnancy and childbirth openly with your family. However, talking to
your mother-in-law about the importance of ANC visits like we discussed above, as
well as the risks involved if you do not get your health checked regularly will help
keep both you and your baby healthy. If your mother-in-law or husband are busy,
you can also request a friend of yours to accompany you for an ANC check-up.

• Pregnancy can be tiring especially in the first and last trimester. Try to sleep or rest
during the day for an hour at least. Ask your mother-in-law to help with household
chores so you can get some time to sleep.

• Many women in your family or among your friends might have already had children.
You will receive advice from all these people who care about you on how to take care
of your health, what food you should eat, how often you should visit the doctor, etc.
In these situations, it is important to remember to always consult your doctor or your
ASHA or ANM, and listen to their advice first.

Remember, you are growing a life in you and it is important you prioritize yourself and
your baby. That should matter the most to you and your family.

B.2.2 Maternal health script for pregnant women and
mothers-in-law

Namaste, my name is XXX and I am working on behalf of Noora Health, an NGO working
with local hospitals to help women get the right care during pregnancy. As you may
remember, a member of our team met you recently.
Can you confirm that you are ¡read out name of respondent¿? Now Can you please confirm
how far along in the pregnancy you are? months / weeks pregnant?
Today, we would like to provide you with some important information regarding your
health during pregnancy. This will take about 15 minutes of your time.
Pregnancy can be a confusing time and there are things you need to do to take care of
yourself and your baby.
@MIL: Maybe you already know many of the things we might be telling you today. But it
is possible that there are better ways to take care of your daughter-in-law’s health during
pregnancy that might not have existed during your time. That is why we want to talk with
both of you together.
@DIL: Have you visited the hospital/clinic for ANC check-ups?
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• Yes: Very good. Now we will give you more information about this.

• No: Let us go ahead and learn about ANC, and why it is important.

1. Antenatal care visits: During pregnancy, it is important to monitor your health in
order to detect any health complications and provide treatment. Some pregnant
women may undergo problems such as high blood pressure, high blood sugar level,
anemia or breech of position of baby. Often, we don’t realize these problems are
happening. ANC visits help to detect these problems that would have otherwise not
been detected and thus protect your health as well as the health of your baby.

It is important to go for at least 4 ANC visits throughout your pregnancy to make
sure your baby is growing healthy. Going for an ANC visit means going to a medical
provider like a doctor or the ANM. If the ASHA comes to your home and advises you,
it is good for you but that is not an ANC visit as no tests or check ups are performed.

• Go for at least 1 ANC visit as soon as you know you are pregnant. This is
especially important because this is the time to register your pregnancy and get
your Mother-Child Protection (MCP) card.

• The MCP card has many advantages: It allows you and your family to track
your pregnancy and keep your records in one place so you have it when you go
to deliver.

• You cannot avail any benefits of government schemes without the MCP card.
With the card, you and your baby would be eligible for free delivery, cash
assistance, antenatal and postnatal care and many other benefits described in
detail on the back of the card.

• Remember, you can only register the pregnancy and get the MCP card through
the ANM.

• You must go for a total of at least 4 ANC visits throughout your pregnancy.

• ANC visits are provided for free at the Village Health and Nutrition Day
(VHND) held at your village every month or for free at your ANM’s clinic. You
can also get it done on the 9th of every month through the PMMSY.

• You can also go to the district hospital or any clinic at any time to get a
check-up done during the pregnancy.

• It is important to remember the Madhya Pradesh (MP) rule: If you go to the
hospital for the last two ANC visits, then you can get your MCP number
registered with the hospital and get a maximum of Rs. 1400 from the Janani
Suraksha Yojana (JSY) scheme when you deliver at the same hospital. Call the
108 number to get a bus to reach the hospital. It is free of cost for women in
your situation.
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@DIL: Sometimes it may happen that you are alone at home because your husband
has gone for work, and your mother-in-law or other family members are also not at
home.

@MIL: Sometimes, your daughter-in-law may be expected to manage the house on
her own and complete house work, instead of going to the hospital for a check-up or
taking adequate rest.

But by not going for the check-ups you risk the chance of harming yourself and your
baby. Talk to each other about when you would like to visit the doctor for a check
up, so that you can either go together to the hospital or you can find someone to go
with you.

Do you want me to repeat any of the information I shared about the ANC visit?

2. Iron folic acid tablets: Do you know what IFA tablets are?

Most women are not able to get all the nutrition needed to grow another life. Anemia
is one of the most common conditions in pregnancy that can lead to poor health and
even death in pregnant women. Your anemia can affect the baby’s growth and
health. Fortunately, this can be easily controlled through iron and folic acid tablets.

• Take one tablet of iron and folic acid a day throughout your pregnancy. These
will be provided to you for free during your ANC visit. If you miss a dose, it’s
okay. Take one on the next day.

• IFA tablets may make you nauseous, make your stools black, or give you an
upset stomach. Do not be discouraged. They will ensure your baby doesn’t have
any birth defects and you don’t get anemic. Drink lots of water throughout the
day and eat a diet rich in dark leafy vegetables.

• These are the key things you need to do once you find out you are pregnant. If
you do, your baby will grow healthy without any problems.

Lastly, we would like to talk to you about a part of pregnancy that often gets overlooked.
At this time, you must be feeling excited, nervous, tired and some physical discomfort.
We advise pregnant women to ask their family for help and support. @DIL: Your
mother-in-law and husband are the people you should rely on during this time.
@MIL: Your daughter-in-law usually relies on you for help and advice during this time.
Thus, it is important that you support her and give her good advice.

• It can be difficult to go for ANC visits alone. @DIL: Ask your mother-in-law to
accompany you to the clinic. @MIL: Try to accompany your daughter-in-law to the
ANC visit. We understand that it is sometimes difficult to talk about subjects
related to pregnancy and childbirth openly with your family. However, talking to
each other about the importance of ANC visits like we discussed above, as well as the
risks involved if you do not get your health checked regularly will help keep both you
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and your baby healthy. @DIL: If your mother-in-law or husband are busy, you can
also request a friend of yours to accompany you for an ANC check-up.

• Pregnancy can be tiring especially in the first and last trimester. Try to sleep or rest
during the day for an hour at least. @MIL: You can help your daughter-in-law with
household chores so she can get some time to sleep.

• Many women in your family or among your friends might have already had children.
You will receive advice from all these people who care about you on how to take care
of your health, what food you should eat, how often you should visit the doctor, etc.
@MIL: You might also have some advice based on your experience during your
pregnancy. In these situations, it is important to remember to always consult your
doctor or your ASHA or ANM, and listen to their advice first. @MIL: You will also
receive advice from many of your friends on how to help your daughter-in-law be
healthy during this time. It is normal to not have answers to all of your
daughter-in-law’s questions, and. It is also normal to not know everything about
good health practices during pregnancy. In this case, always remember to consult a
doctor or ask your daughter-in-law to consult a doctor.

Remember, you are growing a life in you and it is important you prioritize yourself and
your baby. That should matter the most to you and your family.
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Table C.3: High dimensional controls

Notes: This table provides the list of individual and hospital-level covariates that were used in the PDS-lasso model to select
the final list of covariates for the estimation. Mother’s demographic characteristics and SES indictors were collected as part
of the demographic survey prior to offering enrollment in MCCP. Education and occupation were collected at the time of the
follow-up survey. Hospital characteristics were collected by survey team by interviewing a member of the adminsitrative staff
at each hospital in the study.
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Table C.4: Demographic characteristics of excluded sample (N=3,466)

Notes: This table shows the means and standard deviations of the individuals surveyed during the demographic survey who
did not meet the inclusion criteria and were excluded from the study. For binary characteristics, the proportion of participants
is shown. The SES index is calculated using the methodology from the NFHS-4 and standardized around the control group.
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Table C.5: Attrition by treatment assignment

Notes: We exclude observations for individuals who do not meet the inclusion criteria. The attrition variable is an indicator
which is 0 if the demographic survey respondent does not have a corresponding followup survey and 1 if they have a followup
survey. The treatment variable is a indicator which is 0 for the control group and 1 for the MCCP treatment group. Standard
errors in parentheses. *** p <0.01, ** p <0.05, * p <0.1
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Table C.6: Demographic characteristics, by attrition

Notes: This table shows the means and standard deviations of the participants that we were able to track and stayed in the
study (non-attriters) versus those we lost to follow up (attrited). We exclude observations from participants that did not meet
our inclusion criteria. For binary characteristics, the proportion of participants is shown. The p-value displayed is from a
regression of the dependent variable on an indicator variable for treatment. State fixed effects are included, and standard errors
were clustered at the hospital level (not shown here). The SES index is calculated using the methodology from the NFHS-4
and standardized around the control group. *** p <0.01, ** p <0.05, * p <0.1
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Table C.7: Baseline balance table of full demographic survey sample

Notes: This table shows the means and standard deviations of the participants in the control and treatment groups at the time
of recruitment and prior to any intervention. For binary characteristics, the proportion of participants is shown. The p-value
displayed is from a regression of the dependent variable on an indicator variable for treatment. State fixed effects are included,
and standard errors were clustered at the hospital level (not shown here). The SES index is calculated using the methodology
from the NFHS-4 and standardized around the control group. * denotes statistical significance at 10 pct, ** at 5 pct, and ***
at 1 pct level.
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Table C.8: Effect of MCCP Intervention on newborn care, maternal diet, and complications,
unadjusted (N=13,491)

Notes: This table presents the unadjusted results of the logistic regression of the primary outcomes on treatment. Each row
represents a separate regression. The same estimation specification as described for Table 3 was used, without the addition
of the covariates. All outcome variables presented are indicators that are 0 if the behavior was not practiced, and 1 if the
behavior was practiced. The treatment variable is an indicator that is 0 if they were assigned to the control group and 1 if
they were assigned to treatment. Standard errors (not shown here) are robust, and are clustered at the hospital level. We
present sharpened False Discovery Rate (FDR) adjusted q-values to correct for multiple hypothesis testing (Anderson (2008)).
* denotes statistical significance for p-values at 10 pct, ** at 5 pct, and *** at 1 pct level. RD: risk difference; CI: confidence
interval.
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Table C.9: Effect of MCCP Intervention on newborn care, maternal diet, and complications,
unadjusted (N=13,491)

Notes: This table presents the results of the logistic regression of the knowledge outcomes on treatment. Each row represents a
separate regression. The same estimation specification as described for Table 4 was used, without the addition of the covariates.
All outcome variables presented are indicators that are 0 if they did not have the correct response to the knowledge question,
and 1 if they did. The treatment variable is an indicator that is 0 if they were assigned to the control group and 1 if they
were assigned to treatment. Standard errors (not shown here) are robust, and are clustered at the hospital level. We present
sharpened False Discovery Rate (FDR) adjusted q-values to correct for multiple hypothesis testing (Anderson (2008)). * denotes
statistical significance for p-values at 10 pct, ** at 5 pct, and *** at 1 pct level. RD: risk difference; CI: confidence interval.
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