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Abstract
Background:
Improving maternal health is a global public health priority. Despite overall maternal health
improvement over decades, almost 295,000 maternal deaths still occur annually. Almost 99 per
cent of these deaths are in high-poverty and low-resource countries in Sub-Saharan Africa and
South Asia. Within South Asia, India alone accounts for an estimated 10-15 per cent (29,50045,000) of global maternal deaths annually. While India has prioritised institutional birth
through conditional cash transfer schemes, substantial gaps persist in the early identification
and care of maternal complications between rural and urban populations, especially in the
antenatal and postnatal periods that disproportionately impact poor families with low literacy.
Studies found that the inadequacies of the health system are compounded by community-related
delays in seeking care and reaching health facilities due to financial barriers and low awareness
of pregnancy complications and complication readiness. Recently, a novel, rapidly scalable
community-based program combining maternal health literacy delivery through microfinancebased women-only self-help groups (SHG) targeted women in low-income rural households
across less-developed districts in India’s most populated state, Uttar Pradesh. This research
evaluates the impact of membership in the Integrated Microfinance and Health Literacy
(IMFHL) program on key maternal health outcomes. It first examines the determinants and
duration of SHG membership. Next, it evaluates the program’s effect on the level of knowledge
of maternal danger signs relating to obstetric complications and the adoption of birth
preparedness and complication readiness (BPCR) practice among SHG members and nonmembers. The study also examines the diffusion effect of acquired knowledge and practice
from SHG members to non-members in program villages.
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Methods
This research project uses secondary data collected from an IMFHL program that was
implemented in rural Uttar Pradesh between 2012 and 2017. Under the program, a quasiexperimental survey design was used to collect cross-sectional survey data in two rounds (2015
and 2017) to evaluate the program’s impact on the knowledge of maternal danger signs and
health behaviours of pregnant and newly delivered women. The following methods were used
to answer the three study aims of the research project, with all analyses performed using the
quantitative data analysis software STATA (STATA version 16, USA):
i.

The determinants of SHG membership and the duration of membership in the IMFHL
program were evaluated using multivariable logistic and hurdle negative binomial
regression models on a sample of 15,300 women, adjusting for a range of economic-,
socio-demographic- and area-level potential confounders.

ii.

The effect of the IMFHL intervention on knowledge of maternal danger signs among
women from households that were either SHG members or non-members was evaluated
using multivariable logistic regression models on a sample of 17,232 women, adjusting
for individual-, household- and community-level confounders.

iii.

The impact of the IMFHL intervention program on women’s BPCR practice among
program members and non-members was evaluated using multivariable logistic
regression models on a sample of 17,244 women, while adjusting for other individual-,
household- and community-level confounders.

Results
The results from the study of determinants of membership revealed that, while in general poor
women were more likely to be SHG program members based on an income threshold limit
ii

(government-sponsored ‘below poverty line’ cards), women from the poorest households were
more likely to become members, but less likely to stay members when further classified using
asset-based wealth quintiles. The study found that women who were SHG members and
received health literacy were more likely to know all danger signs as well as practice BPCR
compared to women who did not receive any program support. The results also showed that the
SHG network facilitated the diffusion of knowledge of maternal danger signs and BPCR
practice from SHG members receiving health literacy to non-members in IMFHL program
villages. More importantly, the study found that the magnitude of the program’s impact on both
outcomes remained stable, even after controlling for other confounding effects, suggesting that
the health literacy messages delivered through the SHG program reached all women uniformly,
irrespective of their other socio-economic and health system characteristics.
Discussion
The research project findings show that SHGs exert a dissemination effect of planned health
knowledge and behaviour within members and also facilitate a diffusion effect on the natural
transfer of knowledge and BPCR practice from members to non-members when SHGs are
enriched with health literacy components. The inclusion of health literacy on a microfinance
platform presents an example of novel community-based strategies that have the potential to
interrupt the mutually reinforcing cycles of poverty and reduced health care-seeking. Beyond
India, microfinance has been promoted globally as a poverty alleviation program in settings
that account for most of the global burden of unmet maternal health goals. Lessons from the
implementation of the IMFHL program in India provide the opportunity to adapt SHG models
and enrich them with health literacy components in other low-resource settings to accelerate
global targets towards maternal health goals. Future research can explore pathways leading to
improved maternal care-seeking during complications and corresponding improvement in
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newborn health. Subsequent implementation research on the integration of the health literacy
component into other SHG platforms in India and other countries can also be conducted.
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Preface
I come from a family of health care providers; my father worked as a health system
administrator working for vulnerable populations in Kashmir, and India and my mother, as a
dedicated Obstetrician/Gynaecologist with the interest of her patient's wellbeing always a
priority. Growing up, I wanted to be like them and mark my contribution to society by
improving population health and be an advocate for positive social change. My main lens of
viewing progress and social inequalities was from a health care perspective with a lack of health
services, seen as a stark neglect of basic human rights. My interest in health care led me to
pursue academic degrees in medicine and public health that provided me with an opportunity
to work in hospitals as well as in some of the poorest areas of India where women’ health was
disproportionately affected. Among the main challenges in low resource settings, I had learnt
about the positive difference that women’s groups were making in South Asia to improve
maternal health. I was drawn to this approach for it provided communities greater self-reliance
and the opportunity to improve their wellbeing with principles of dignity and a promise of a
better future. Importantly, it put women and people in charge of their health as it rightfully
should be. What was missing from health literacy intervention was a focus on addressing
poverty which is is a challenge for India and are inextricably linked. Through work, I was later
introduced to microfinance as a program in India, and I could see the potential of community
health program’s advancing both objectives of health improvement as well as financial
improvement. While there is growing interest in microfinance and health literacy in India, I
found that the evidence of its effectiveness to impact maternal health was limited, and
increasingly, state governments were keen to promote the platform to advance maternal health.
I, therefore, choose to research this topic and generate evidence of its effectiveness or lack of
and build on my professional interest to advance my career in research and academia
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Chapter 1

Chapter 1:Background
The United Nations has prioritised maternal health as a key global health agenda (1–3). It is
recognised both as a women’s health right and as a way to address health inequities that
disproportionately affect the most marginalised populations (4,5). Additionally, maternal health
is a key determinant of neonatal and child survival that contributes to health-adjusted life-years
(6,7). Despite significant progress in maternal health indicators during the 2000–2015
Millennium Development Goals era, it continues to remain a global public health challenge,
and more so among countries in South Asia and Sub-Saharan Africa (8,9). A decline in maternal
mortality over this period led to an almost 40 per cent reduction in deaths in 2015 compared to
1990 (10). This rate of mortality decline missed the global target of a 75 per cent reduction (3).
Nevertheless, the slowing rate of global maternal health progress is still set against a
background of health system-driven improvements in coverage of essential maternal health
interventions and service indicators, such as antenatal care and skilled attendance at birth,
suggesting other drivers of maternal health are possibly being missed (4,11).
Globally, approximately 830 women die daily from childbirth and pregnancy-related
complications, and a substantially larger population encounter sequelae from maternal
morbidity (8,12,13). Estimates show that 50 per cent of all maternal deaths occur in just six
countries that constitute only 25 per cent of the global population: India, Nigeria, Democratic
Republic of Congo, Pakistan, Indonesia and Sudan (8,12,13).
India alone accounts for about one-sixth of the global maternal mortality burden, which is one
of the highest proportions of any country (10,14). India also shares similar challenges in the
provision of maternal health care with other low-resource countries that lag behind in maternal
health outcomes (13,15–18). Therefore, improvements in India would contribute to global
maternal reductions and provide evidence for refining the implementation of maternal health
strategies elsewhere.
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Epidemiological studies have revealed that the majority of maternal deaths are largely
preventable (19,20). In many instances, these deaths are due to complications linked directly to
the pregnancy/obstetric state, namely, haemorrhage, pregnancy-induced blood pressure (or
eclampsia), obstructed labour and infections (19,21). In contrast, advanced maternal age at first
birth and pre-existing non-communicable diseases contribute to the overall maternal mortality
and morbidity in high-income settings (22).
In India, the situation is complex, as the country is undergoing a rapid economic and health
transition. Economic progress and improvements in social determinants of health over the past
two to three decades have given rise to a dual burden of existing communicable diseases and
rising non-communicable diseases (17). While these changes have resulted in significant
progress with respect to maternal and child health, to which poverty is one of the underlying
causes, the country is still confronted by an unfinished agenda of persisting infectious diseases,
nutritional deficiencies and unsafe pregnancies, as well as the escalating epidemics of noncommunicable diseases. Obstetric causes of maternal mortality may follow a similar path in
India, with an increasing rate of indirect causes that require different health interventions and
care (22).
At the societal level, factors related to socio-economic disadvantages, such as living in a rural
area, being poor and low literacy, make it difficult for women to perceive their health care
needs, which means they do not then demand and receive their health care entitlements (23,24).
At the same time, demographic factors, such as earlier median age at first birth/marriage (21
years) and higher fertility rates in rural (2.4) compared to urban (1.8) areas, pose significant
maternal health challenges for these women (25). Consequently, a heavy burden of maternal
morbidity and mortality is distributed disproportionately among poor rural women in India (25).
The deficiencies in the availability of maternal health services further aggravate the problem.
A 2017 study on the burden of disease in India revealed that despite the provision of public2
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funded services in rural areas, prevailing health inequities account for 75 per cent of annual
deaths (9.7 million) and 33 per cent of total disability-adjusted life- years (486 million DALYs)
(26). In India, maternal health contributes to more than one-third of all DALYs arising from
communicable, maternal, perinatal and nutritional disorders (26).
A global burden of disease study and a multi-country study on Sub-Saharan Africa assessing
causes and trends of maternal mortality have shown that maternal deaths are due to aggravation
of complications linked to direct obstetric causes that occur close to the delivery period (66 per
cent) and account for 11–17 per cent of maternal deaths (8,27). Most maternal deaths (50–71
per cent) occur in the postpartum period, which is defined as from the birth of the baby to 42
days post-birth (28). Despite this, complications can occur in any pregnancy irrespective of
pregnancy risk status and maternal health factors. Individually, these pregnancy-related
complications can happen independently through different biological pathways and can occur
at any stage of pregnancy, which in turn determine the levels of health care need and urgency
involved in receiving the medical intervention (29). The timing of these events also coincides
with a general waning focus on maternal health post-birth towards the health of the newborn
compared to the pregnancy state itself, where maternal health status directly influences foetal
development and outcomes. Serious attempts to address maternal mortality issues requires a
focus on reducing the impact of complications during the entire maternity period, not just during
the delivery period. Therefore, the continuum of care, from the early stages of maternity to
delivery and postpartum periods, is an important public health requirement that should
contribute to addressing the heavy maternal health burden in India.
Studies in rural India have found that maternal deaths occur due to delays in the early
identification of danger signs related to pregnancy complications by family members and
subsequent delays in reaching a health facility (30,31). In many instances, rural households that
are most likely to first encounter these complications are not aware that they need to initiate
3
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timely health care (23). For example, excessive bleeding or haemorrhage, which is responsible
for almost half of preventable maternal deaths, requires medical or surgical intervention within
two hours of identification; any further delays in seeking and receiving treatment contribute to
adverse outcomes (23). On the other hand, pregnancy-induced hypertension or eclampsia,
which account for 16 per cent of global maternal deaths, commonly observed among first-time
pregnant women, tend to gradually worsen during pregnancy. Women with these conditions
require care throughout the pregnancy period (20,23).
In essence, a continuum of care approach is required through the course of a pregnancy to
identify and treat complications promptly. Managing complications also requires ensuring that
care provision is matched to a responsive referral system that can transport women to
appropriate facilities where necessary care is available (4,5,21). Moreover, beyond early
recognition of complications, families also require support in the understanding and adoption
of the World Health Organization’s birth preparedness and complication readiness (BPCR)
steps to reduce delays in seeking and receiving timely health care in the event of complications
(14). Consequently, providing health information to pregnant women, especially those from
rural households, about recognising pregnancy complications and supporting the adoption of
BPCR is key to reducing delays in receiving emergency care. The cost associated with seeking
health services is recognised as a significant challenge in rural settings, where the opportunity
of availing specialist and tertiary-level hospital care is limited (32,33).
The promotion of maternal service uptake and timely referral is also influenced by broad social
factors that influence care-seeking. Some of these social factors include, but are not limited to,
area of residence (urban versus rural), the woman’s education level, the working status of the
woman, the household’s religion and the household’s wealth status. A review of these social
factors on maternal health follows below.

4
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Maternal Health Knowledge: Source of Advice
In the Indian health system, the main source of advice in rural areas on maternal health, such
as the identification of danger signs and birth preparedness, is from health care workers during
routine pregnancy care (34). Based on World Health Organization standards, maternal health
programs in India promote a minimum of four antenatal care (ANC) visits during pregnancy,
followed by postnatal care (PNC) within the first week of birth and on selected days in the
postpartum period (35). Ideally, adequate antenatal and postnatal care would support families
with the necessary health knowledge and skills to seek in a timely manner appropriate health
care during any maternal complication. Furthermore, increased contacts of pregnant/newly
delivered mothers with health workers can help in identifying mothers at greater risk of
complication and in developing emergency referral plans in the event of any complication (36).
However, there is a skewed pattern in India, with high institutional births accompanied by low
rates of antenatal and postnatal services (25,37–39) thought to be driven by selective health
service provision due to a government-promoted incentivised institutional births program
(25,37–39). Indeed, despite an increase in the institutional birth rate from 37 to 80 per cent
between 2005 and 2017, a national survey (National Family Health Survey (NFHS—IV) found
that only 50 per cent of pregnant women in rural India received the minimum four basic ANC
visits pre-delivery. The survey also found that only a marginally higher 58 per cent of women
received post-birth check-ups within two days of birth (40). These visits are essential for
educating pregnant women on complications and birth practice, especially considering that in
some rural contexts, up to 70 per cent of women have no access to traditional sources of media,
such as television, radio or print (41). Access to health information through the media acts as
an alternative source of knowledge and information on maternal care. Even amongst pregnant
women who received four ANC visits, few were able to correctly recall health messages about
maternal danger signs and birth preparedness (42). The amount of health information that a
5
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pregnant woman could receive during ANC decreases with fewer ANC contacts. Moreover,
these informational deficiencies tend to be higher for women in poor rural areas, where some
studies found less than 52 per cent of pregnant women reporting to have received the four
minimum ANC visits (30,36,43). These deficiencies in health service provision contribute to a
gap in health literacy.
Lack of health literacy among pregnant women likely encourages decision-making based on
advice from informal sources such as family and friends who are themselves guided by cultural
beliefs and personal experiences of pregnancy which do not necessarily conform to established
medical practice (44–46). The health information gap further disempowers marginally literate
pregnant women from demanding maternal health entitlements from the health system. Having
a low level of satisfaction with the quality of past health care also reinforces the culture of careseeking from informal sources (47–49). This informal care-seeking preference is often based
on social norms and traditions; it perpetuates misconceptions about pregnancy and associated
complications (44,50). For example, some beliefs about maternal as well as newborn
complications in rural India are linked to supernatural causes, and this, in turn, triggers seeking
care first from religious leaders and/or unqualified health practitioners such as traditional
village healers (44,51–54). In such instances, seeking appropriate care from trained professional
medical practitioners is altogether avoided or delayed until the medical emergency becomes
critical to the extent of adversely impacting maternal health outcomes (44,54).

Financial Burden in Accessing Maternal Health Care
Besides informational barriers that delay health care-seeking and access, poor families are less
likely to receive maternal care due to high out-of-pocket maternal health expenditure (33,55).
This is despite the Indian health system organised under a ‘Beveridge model’ or socialised
health system, where publicly funded health services are designed to be provided at minimal or
no cost (34,56). A drawback of such a model, which gets exacerbated in the rural Indian setting,
6
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is that the higher demand by the community for seeking maternal care is not adequately met by
available health resources, resulting in delays in receiving care (56,57). The unmet demands for
publicly funded low-cost maternal care have contributed to the establishment of a large and
improperly regulated for-profit private health system in India (56,57).
In India, almost 60 per cent of all in-patient hospitalisations and 80 per cent of all out-patient
care is paid out-of-pocket (32,58,59). In many instances, healthcare-related out-of-pocket
expenditure constitutes the single largest factor associated with the descent of vulnerable
households into poverty (32,58,60).
The relationship between poor maternal health and poverty is reinforced by the vicious cycle
of delayed healthcare-seeking and financial factors (31,32,58,61). Poor rural households lack
access to financial services or loans that they can avail themselves of at low-interest rates.
Therefore, they are forced to seek loans from private money lenders at a high-interest rate, and
this further deepens their poverty levels (62,63). In one study, pregnancy-related costs were a
substantial component of overall household health-related costs (64). In the case of maternal
health, there are high out-of-pocket costs despite the fact that India was quite successful in
implementing an institutional birth incentivisation program called Janana Surakshya Yojana,
which was meant to offset out-of-pocket expenditure related to birth care only (31–33,58,61).
Under the policy, pregnant women receive cash payments for institutional delivery. Yet, the
amount was inadequate to prevent catastrophic household spending during pregnancy
complications (32).
In many instances, women suffering pregnancy complications undergo multiple facility
referrals between the public and private hospitals that not only adversely affects maternal
outcomes but also contributes to a higher out-of-pocket expenditure which progressively
increases between referrals that can be excessively high for poor families (23,44,50). It is
pertinent to highlight that maternal health costs are not the only source of out-of-pocket
7
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expenditure and financial distress for families; other health care-related expenditure also adds
to the burden. A 2018 study from India found that overall, 28 per cent of households incurred
catastrophic health expenditure with malignancies accounting for the highest level (79 per cent
of expenditure) (65). Moreover, despite decades of health system reforms in India and
government-financed health insurance schemes available over the period 2004–2014,
especially for families living below the poverty line, the share of out-of-pocket expenditure on
total health spending has remained stable over this period, at 71 percent in 2004 and 69 per cent
in 2014 (65).

Community-Based Health Programs and Maternal Health
Programs
Practical limitations to strengthening the health system in low-resource settings have given rise
to alternative approaches incorporating community efforts to mobilise, educate and empower
local women to improve maternal health outcomes (8,47,66–68). The underlying assumption
behind such interventions is that information and financial barriers can be mitigated through
targeted interventions focused on rural and under-served communities. Many of these programs
build on evidence from pilot studies conducted in controlled settings (69,70). These pilot
intervention programs almost universally rely on maternal health care awareness as the
principal intervention (71–73). Although improving health care awareness among mothers is
the necessary first step to improving subsequent maternal care, such simple interventions tend
to rely on the singular determinant of health literacy for maternal health care-seeking behaviour.
These health awareness programs ignore the inclusion of other more influential drivers of health
care such as access to financial resources, social norms and women’s empowerment which also
influence health care-seeking (74). Additionally, implementation challenges show that in many
settings, membership in community health programs does not cover difficult-to-reach
populations where maternal diseases cluster (75–78). Often, program membership comprises
8
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households from higher wealth and/or social classes and populations, which are easier to
include from a program implementation perspective (4,29,79). Therefore, poorer households
with higher disease burden can be seen to face a dual exclusion by both public health programs
and community health programs. Where community health programs have been implemented,
the chances of improving maternal health outcomes increased when there was greater
participation of the community in the program (68,73,78,80,81). Greater participation allows
for the design of programs while recognising cultural values and community beliefs that
influence health care. In the context of maternal health promotion, participatory community
health programs that used women groups have shown improvements in selected indicators of
maternal health (68,80–82). Recognising the potential to advance maternal health, public health
programs are increasingly calling for layering health literacy interventions on developmental
platforms with the dual objective of addressing health outcomes and improving household
wellbeing (81,83–86). One potential design that has been promoted in India involved organising
women into microfinance-based self-help groups (SHGs). The Indian Government
implemented a national poverty alleviation scheme using the SHG model that covered women
from poor households across most of the country (87,88).
Evidence generated elsewhere from integrated microfinance and health interventions have
shown a positive association with health education and uptake of maternal health services
during the normal course of pregnancy (86,89–91). However, evidence from such community
mobilisation programs is only from experiences of limited pilot settings. Replication of these
pilots as scaled-up programs is limited due to dilution effects of resources when going from a
small-scale pilot in a controlled environment to a population-level program with real-life
conditions (92,93). However, the impact of these interventions on care-seeking behaviours
related to maternal complications has not been examined before.
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Recently, a SHG-based program looking to reduce community-based barriers for maternal
health care-seeking was implemented in the Indian state of Uttar Pradesh, where high poverty
and high maternal disease burden co-exist (84,94). The program had a health literacy
component focusing on addressing delays related to identifying complications at the household
level and delays in reaching a health facility. Research on this program and its potential impact
on maternal health care-seeking behaviours in Uttar Pradesh can provide a unique opportunity
for advancing maternal health in India and for generating empirical evidence-based knowledge
to guide program implementation at a large scale in other geographical settings.

Uttar Pradesh in India
In India, eight states, including Uttar Pradesh, have been categorised as ‘Empowered Action
Group’ states, based on their relatively low development indicators (95,96). Uttar Pradesh has
traditionally reported poorer human development indicators in relation to other Indian states
(97,98). This was partly attributed to Uttar Pradesh’s high population, approximately 200
million, of whom 79 per cent live in rural areas, and 45 per cent live below the official poverty
line (25,99). Uttar Pradesh alone contributes to 20 per cent of India’s overall poverty, while
India contributes 15 per cent to South Asia’s burden of extreme poverty (3,100).
Uttar Pradesh has been described as the driver for high maternal mortality in the country. The
maternal mortality ratio in Uttar Pradesh stands at 201 per 100,000 live births compared to 175
per 100,000 live births nationally (101). Uttar Pradesh also accounts for one-quarter of the
neonatal mortality burden of India and almost 8 per cent of the world’s neonatal burden and
broadly shares characteristics with other high-mortality regions (51,102,103). Uttar Pradesh’s
location in the north of India is shown in Figure1-1.
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Notes: Map source http://www.emapsworld.com/uttar-pradesh-location-map.html

Figure 1-1 Location of Uttar Pradesh, India

Institutional births in rural regions of Uttar Pradesh was substantially lower at 54 per cent than
the national average of 80 per cent (97). Importantly, Uttar Pradesh reported that 43 per cent of
births were home deliveries in 2016, of which only 26 per cent were attended by a skilled birth
attendant (95). Additionally, among the 33 per cent of pregnant women in rural Uttar Pradesh
who reported receiving the minimum three ANC visits (now revised to four in India), only eight
per cent used the recommended 100 tablets of iron-folic acid (40), considered to be a costeffective intervention to reduce anaemia which is prevalent among fifty per cent of Indian
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women (35,79,104). Beyond the ANC period, contact with the health system was at its lowest
around the postpartum period, where 66 per cent of maternal complications occur (20). Less
than 28 per cent of women received crucial PNC in rural Uttar Pradesh, of which a meagre 17
per cent received PNC within the first week of post-delivery, where most complications are
likely to occur (25,97).
Building on the concept of empowering rural and poor pregnant women through health literacy
and finance-based assistance, a community-based program was delivered through women-only
microfinance-based SHG in rural Uttar Pradesh to improve maternal health outcomes (84,94).
This research project, as it will be fully outlined later, is about the comprehensive evaluation of
this program and its effects on specific maternal health outcomes.

The Gap in the Literature
Globally, maternal health has improved due to health system reforms and improvements in
social determinants of health in high-mortality countries (9,13). Despite health system reforms
in India, high maternal mortality remains a public health challenge; delays in seeking and
receiving maternal care drive mortality (15–17,105,106). The state of Uttar Pradesh, India’s
most populated state, accounts for the highest number of maternal deaths due to a combination
of social and health system factors. Studies have shown that a higher concentration of maternal
health inequities in rural populations of Uttar Pradesh are linked to factors related to high
poverty and low maternal literacy, which disadvantage women from accessing timely maternal
care (21,95,97,107). Health system deficiencies in providing adequate maternal care serviced
through the maternity period manifest in women having low awareness of the presentation of
commonly occurring pregnancy complications through danger signs. Low maternal health
literacy is a key factor linked to delays in early identification of a maternal complication at the
household level (15,54,72,108). Additional delays in reaching an appropriate health facility
were related to high out-of-pocket expenditure, which hampers the ability of poor households
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to seek care (32,109). Improving maternal health outcomes requires fundamentally addressing
delays that occur in seeking and receiving care for complications at any stage through the
pregnancy and postnatal period. Community health programs seek to bridge health system gaps
by providing health literacy to women about available health rights (110–112). Studies have
evaluated the effect of health literacy interventions on empowering women and increasing
maternal knowledge for health indicators associated with routine pregnancy care
(84,89,112,113). However, no study has comprehensively evaluated the impact of a health
literacy intervention delivered through a community health program on increasing the
knowledge of maternal danger signs and adoption of complication readiness plans. Moreover,
despite specific social groups being at higher risk of maternal mortality and established
targeting processes to identify poorer populations in welfare and health programs, the
assessment of the beneficiary profile in public health programs is routinely missed.
There is little evidence on the impact of health literacy interventions on improving maternal
knowledge of danger signs and households’ adoption of WHO-recommended complication
readiness plans, which is a proxy for reducing delays in the identification of danger signs and
reaching a health facility during pregnancy complications (114,115). Consequently, there is a
need to evaluate community health literacy interventions that specifically seek to target poorer
women in rural communities to improve maternal knowledge and practice during
complications.
This thesis proposes to address this substantial gap in the literature by evaluating the impact of
community-level integrated microfinance and health intervention program in rural Uttar
Pradesh, India. It will also add value to the evaluation design of community mobilisation
programs by identifying the incremental impact of interventions that seek to integrate health
literacy with microfinance schemes to mitigate the impact of poverty on health and vice versa.
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The growing focus on poverty alleviation policy in India has promoted the spread of
government-led microfinance program across the country (116). Unfortunately, the ongoing
approach does not include health literacy and lacks evidence on the effectiveness of integrated
health literacy and microfinance programs to improve maternal health. Consequently, this
research seeks to generate evidence to guide the design of maternal health interventions for
mortality reduction in current microfinance-based government programs.
This research also seeks to substantiate the idea of a plausible diffusion effect of the program
from beneficiaries to non-members, which has not been studied before. Examination of the
diffusion effect of knowledge and practice from groups who received the intervention to
neighbouring non-member households would generate evidence on the expanded reach of such
interventions leading to greater coverage of vulnerable populations. This is important since, in
the context of women-only SHGs, the poorer were typically not captured in community
programs at the start due to implementation challenges and a greater likelihood of better-off
households becoming members (117,118).

Research Objective
While studies have shown that maternal ill health disproportionately affects the poorest
segments of societies, the evaluation of community-based programs has focused on the effect
of these programs, with limited consideration on membership composition. This research will
adopt a comprehensive program evaluation design by first examining who becomes a member
of such programs and what factors contribute to continued membership. The research will
further determine if being a member of microfinance community-based organisations has an
association with increasing maternal knowledge of complications, reduction in delays in the
identification of danger signs at home. Since this integrated microfinance health literacy
(IMFHL) intervention program, in essence, combines two interventions (an underlying
microfinance platform and a health literacy component), this research seeks to identify the
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incremental effect of each intervention on health outcomes among women, based on
households’ levels of program exposure. The research also seeks to investigate the diffusion of
the intervention program from member to non-member households in program villages.
The overall objective of the research is to evaluate the impact of the IMFHL program on key
maternal health indicators linked to direct causes of maternal mortality in Uttar Pradesh, one of
India’s most populated states with the highest number of maternal deaths.
Specifically, the study aims to do the following:
1. Examine the determinants influencing SHG community groups’ membership and
duration of SHG membership once someone is enrolled in a microfinance program in
rural India, adjusting for individual-, household- and community-level confounders
(Study 1).
2. Evaluate the effect of the IMFHL program on knowledge of danger signs of obstetric
complications in women in program villages and the diffusion effect of knowledge
from members to non-members in these villages (Study 2).
3. Evaluate the effect of the IMFHL program on improving BPCR among women in
program villages and the diffusion effect of BPCR practice from members to nonmembers in program villages (Study 3).
Results from the first study to understand beneficiary characteristics will provide insights to
guide the interpretation of additional research aims that evaluate the impact of health literacy
input on maternal knowledge and practice (Studies 2 and 3). Findings from studies 2 and 3 will
generate new evidence-based knowledge necessary to address informational barriers in
maternal care-seeking during obstetric complications. Knowledge generated through this
research will fill the evidence gap and improve maternal health as well as to interrupt the
mutually reinforcing cycle of ill health and poverty. The evidence generated will also provide
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meaningful insights to scale up the program in other lower-income states in India as well as
other regions with high poverty and poor maternal health
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Chapter 2: Literature Review
This literature review introduces the context that led to the identification of the thesis research
objectives. First, it provides an overview of the global context of maternal health and how the
reduction in maternal mortality over the Millennium Development Goals period missed the
target and transferred to the Sustainable Development Era. Prevailing global gaps in the
reduction of maternal health are subsequently identified by country-specific progress in
maternal health. The chapter then focuses on high maternal mortality in India with a description
of factors related to the health system and socio-cultural determinants. The chapter further
explores the role of a health literacy intervention to empower health care-seeking among
disadvantaged women in high-burden regions and how financial exclusion further exacerbates
the issue. Next, the role of microfinance-based programs to promote maternal health is
presented, along with an evaluation of microfinance programs globally and in India. The
potential impact of combined health literacy and microfinance program on maternal health is
presented with a focus on India’s most populated and highest maternal burden state, Uttar
Pradesh.

Global Maternal Health: Trends, Constraints and Opportunities
Improving maternal health is a long-standing global health priority; successive global health
goals, under United Nations’ initiatives, have specifically focused on this. Moreover, the
adoption of time-bound health targets has allowed the monitoring of global progress and the
identification of countries where progress has lagged (1,2). Globally, the maternal mortality
ratio (MMR), defined as the number of maternal deaths in a given period per 100,000 live births,
is used as the key health metric to measure maternal health progress.
The UN goals, embedded within the Millennium Development Goals (MDGs), are for countries
to reduce MMR by 75 per cent by 2015, proportionate to the 1990’s base year. The MDGs were
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credited with mobilising efforts in both high- and low-income countries to reduce social and
health inequities (2,3). By the end of the MDG era in 2015, substantial improvements in the
social determinants of health had been attained, such as a halving of extreme global poverty
defined as people living under 1.25 USD per day, and close to a forty per cent reduction in
global maternal deaths (2).
Overall, during the MDG period, the global MMR decreased from 342 per 100,000 live births
in 2000 to 211 in 2017 (4), which corresponded to almost 200,000 lives saved. Overall, global
maternal health improved due to the MMR reduction in low-income countries, where the burden
of maternal mortality is highest. As shown in Figure 2-1, overall, the MMR in low-income
countries reduced from 833 deaths per 100,000 live births in 2010 to 462 deaths per 100,000
live births in 2017 (4).
Despite the global mortality reductions, the MMR decreased by only 39 per cent by the end of
the MDG era in 2015 compared to the 75 per cent target (4). Moreover, the MMR reduction
varied by country, with only nine countries with a MMR higher than 100 deaths per 100,000
live births reaching the MDGs target (4). Most countries reported no improvement in maternal
health, and some even reported a worsening of maternal health, including high-income
countries such as the United States of America (5).
Consequently, the second phase of the UN global goals, the Sustainable Development Goals
(SDGs), enacted for 2015–2030, contends with an unmet maternal health agenda from the MDG
era in persisting high-burden regions (1). The SDGs not only expand on the maternal health
aspirations set under the MDGs by including more health goals but also have set a narrower
absolute target of reducing MMR to 70 per 100,000 live births for all countries (1).
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Figure 2-1 Global Maternal Mortality Rate (MMR) Reduction, 2000–2017

Underpinning both MDGs and SDGs is the recognition that the majority of maternal deaths are
largely preventable. Almost 99 per cent of maternal deaths are disproportionately concentrated
in select resource-poor regions (1,6). These maternal deaths are mainly due to obstetric causes,
such as postpartum haemorrhage, eclampsia, obstructed labour and infections, all of which are
directly related to the pregnancy state (5,7,8). The preventable nature of these deaths is
highlighted by the significant impact of timely institutional care in health facilities where basic
emergency obstetric care and comprehensive emergency medical obstetric care services are
available/accessible (6,9). Yet maternal mortality rates remain globally high due to health
system gaps that interact with community factors to influence maternal health care (7,8).
The 3.5 per cent annual rate of reduction of maternal mortality observed from 2000 to 2017 in
low-income regions was inadequate to meet the MDGs target (4). Moreover, the United Nations
Maternal Mortality Estimation Group project reported that achieving the global SDG maternal
health goal requires countries to reduce their MMR by a rate of at least 6.1 per cent each year
between 2016 and 2030 (4). This means that the rate of maternal mortality reduction of the
MDGs would have to actually double each year in order to close the unmet gap from the MDGs
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and SDGs, as shown in Table 2-1. The difference between the current annual rate of maternal
mortality reduction and the rate required to meet the SDGs maternal health target shows that
the current rate would need to grow by an additional 2.6 per cent per year, and then be
maintained during the SDG period in order to meet the SGD maternal health target of a MMR
less than 70/100,000
Table 2-1 The difference in annual maternal mortality reduction rate(ARR) between the Millennium
Development Goals (MDG) period and the Sustainable Development Goals period (SDG)

Annual Rate of Maternal
Mortality Reduction(ARR)

Global ARR during
MDGs (1990–2015)

Global ARR required
for SDGs (2016–2030)

Gap in Global
ARR to meet SDG

3.5 per cent

6.1 per cent

2.6 per cent

Data source: UN MMEIG 2017 Report

Closing the gap and reaching the SDG’s MMR target of 70 deaths per 100,000 live births is
projected to result in almost 70 per cent fewer deaths in 2030 compared to 2017, saving
approximately 1.4 million women’s lives between 2016 and 2030, compared to a scenario
where the MMR rate remains the same, as observed during the MDG period (4). Additionally,
improving maternal health in the SDG era requires contending with emerging challenges such
as the weakening of health systems in fragile states due to conflicts, natural and man-made
disasters such as climate change, disease outbreaks and new pandemics.
In 2020, the outbreak of the COVID-19 global pandemic has placed unprecedented strain on
health systems, with substantial economic shocks globally that will likely affect the availability
of maternal health resources. Moreover, healthcare-seeking behaviours of individuals are likely
to be severely affected due to the nature of the contagion, which requires greater social isolation.
Maternal health requires multiple contacts over the maternity period in the form of regular
antenatal and postnatal contacts, with higher exposure to the health system during delivery.
This level of increased maternal contact against a backdrop of prevailing social isolation
presents an unfathomable challenge to the progress of maternal health and potential risks,
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reversing some of the health gains already achieved. Emerging UN and global reports also show
an interruption in health service provisions related to child vaccination and potential
interruption of maternal health services. A recent estimation of the indirect effect of COVID19 on maternal health already estimates an additional 56,700 maternal deaths in a scenario of
severe health services interruption and almost fifty percent higher child mortality over a six
month period (10).
The focus of maternal health advocacy in the SGD era would require accelerating MMR decline
beyond what was observed during the MDGs era in high-burden regions in Sub-Saharan Africa
and South-East Asia, where a subset of countries, namely India, Nigeria, Pakistan, Indonesia,
Sudan and the Democratic Republic of Congo, contribute the most to global maternal
deaths(11–15). Global progress in reaching SDG maternal targets, therefore, depends
considerably on improvements in the determinants of maternal health in high-burden countries
such as India.
Traditionally, the global health literature frames lagging global maternal progress as being due
to limitations in low-income regions and stresses the urgency of accelerating maternal health
improvements in these regions. Yet, it is pertinent to highlight that the global MMR reduction
observed in the MDG era was due to ongoing health system reforms and improvements in social
determinants of health in these high-burden countries. South and East Asia, for example,
reported a reduction in MMR by 64 per cent along with reductions in South-East Asia (57 per
cent) and Sub-Saharan Africa (49 per cent) that cumulatively led to a reduction in annual
maternal deaths reduction of 295,000 in 2017 (4,11,16). The approach to narrowing maternal
health gaps in the current SDG era, therefore, requires consolidating the progress made during
the MDGs in these regions and developing newer strategies to advance maternal health suited
to local country contexts and based on gaps in health service provision.
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Emerging evidence from other lower-income countries, such as Bangladesh and Ethiopia,
shows that reported substantial maternal health progress during the MDGs was observed due to
the scaling up of high-impact pro-poor health interventions and strengthening communitybased programs (15). Such strategies that fit better with local contexts and require few health
resources are more likely to be scaled and sustained by governments. Reducing maternal health
in high-burden countries requires a diverse range of interventions to bridge health system gaps
in the interim, such as community-based health programs (17).

Maternal Health in India: Trends, Opportunities and Gaps
India alone accounts for approximately 10-15 per cent of overall maternal deaths, equivalent to
almost 30,000-45,000 out of 300,000 maternal deaths globally each year (12,15). Moreover,
India also has the dubious distinction of containing one of the highest neonatal mortality rates
in the world, with 0.75 million neonatal deaths and 1.27 million (out of a global 6 million)
deaths of children under five annually (18). As a United Nations member state, India is
committed to achieving maternal health targets that are in line with the SDGs. The country’s
national health plan prioritises the reduction of the current national MMR of 175 to under 70
per 100,000 live births by 2030 (12,15,19,20). A review of India’s progress in reducing MMR
during the MDG era, compared to other regions, provides insights into the progress still required
to meet the SGD target (Figure 2-2 below). Despite the country introducing key health system
reforms from 2005, the MMR in the MDG era decreased from 556 per 100,000 in 1990 to
nearly 175 maternal deaths per 100,000 in 2015 falling short of the MDG’s intended MMR
target of 75 per cent mortality reduction which was close to a MMR of 139 per 100,000 live
births.
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Figure 2-2 Trend of Maternal Mortality Rate Decline in MDGs 1990-2015

The majority of maternal deaths occurred in poor rural areas where women were seeking some
form of healthcare while in critical health (21,22).
Most maternal deaths in India, as in other low-resource settings, occur due to direct obstetric
causes (21). Verbal autopsy in rural and tribal India indicate that maternal health was adversely
affected by multiple delays in recognising pregnancy complications in households and delays
in reaching the appropriate health facility and receiving timely care (23,24).
Although studies in India have shown lower maternal service uptake in rural areas (21,22), a
recent study reported no significant differences in the major direct causes of maternal deaths
between poorer and richer states or between rural and urban areas (21). Direct causes related to
the pregnancy state have been explained in the previous chapter; in India, these mainly related
to haemorrhage, sepsis, eclampsia and obstructed labour.
For India, therefore, achieving the SDG MMR target requires identifying interventions that are
possible with the available resources and that can be adapted to the local context to drive the
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much-required changes (25–27). Such interventions would need to be set against the backdrop
of the changing health profile of the country and the emergence of unforeseen challenges that
further strain the health system. A 2016 study in India by Bhattacharya et al. found a higher
uptake for institutional delivery among women with a higher age group, education, income (28).
The study also found that the availability of health care resources within the health facility in
terms of medicines and other supplies influences health care utilisation as women prefer to
deliver in institutions where they would get adequate care and respect from providers (28).
Analysing concurrent rounds (2005 and 2015) of the demographic health survey for India Ali
et al. in 2020 and 2021 also supported this view (29,30). Ali et al. [29] found variations in
maternal health utilisation by household wealth. They found women with higher education,
social class and exposure to mass media were more likely to use maternal health services (29).
Additioanlly, their 2021 study found that social inequalities in maternal health care utilisation
persisted despite substantial health system reform in India since 2005 when the ‘National Rural
Health Mission’ was implemented at scale to improve health service utilisation (30). Overall
evidence from India using nationally representative data supports that social factors related to
wealth, education, area of residence and social caste are associated with the use of maternal
health service (28–33). Moreover, the economic status of women was found to be a big driver
for antenatal care and the use of skilled birth attendants (28). Although the Indian health system
funds maternal health services, limited availability/accessibility of services and high out-ofpocket expenditure for maternal health act as barriers to the utilisation of maternal healthcare.
In some surveys, up to one-quarter of women cited healthcare-associated costs as a barrier to
availing facility-based care (34). Moreover, in many instances, for poor women in rural
households, maternal healthcare expenses constitute a severe or catastrophic burden for their
households (34). While studies have used different thresholds to estimate catastrophic
expenditure, a 2016 study in India, using nationally representative data, found that almost 51
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per cent of households incurred catastrophic expenditure at the 10 per cent threshold of
household total consumption expenditure; this percentage decreased to 34 per cent when a 15
per cent threshold level is used (35).
While progressive health system reforms have been instituted in the country, the scope of
maternal health improvement has not matched the extent of coverage of maternal health
services. In the following section, the role of health systems against the prevailing burden of
diseases is explored.
2.2.1 Health System: Drivers of Maternal Health in India
Within the Indian emerging economy, maternal health is set against the background of an
epidemiological transition across the country, with rising mortality due to non-communicable
disease at 62 per cent and 28 per cent mortality due to persisting communicable, maternal,
neonatal and nutritional diseases (13).
In this context, the risk of maternal deaths is not uniformly distributed, with wide regional and
social disparities and rural populations in high-poverty states accounting for the greatest
maternal death burden (36–38). To illustrate this, the North Indian state of Uttar Pradesh has an
MMR of 201 per 100,000 live births compared to the southern state of Kerala, whose MMR is
46 per, the lowest in India and comparable to better-resourced health systems(39). Uttar Pradesh
is the largest state in India with a high (80 per cent) composition of rural residences and with
limited health services (40). A substantial proportion of the state's rural population is poor, with
almost 34 per cent living below the income-based threshold limit of 4.76 USD (357 INR) per
month, compared to the overall 28 per cent of rural populations in India (41).
Although one study has shown no rural and urban areas difference among direct causes of
mortality (41), there is a significant rural-urban difference in indicators of maternal, newborn
and child mortality indicators in India. Rural areas have higher mortality rates than urban
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regions (28,36,42). This high gap has been attributed to various interlinking factors related to
higher poverty, lower literacy and limited access to quality health care (29,43–46).
Women in rural areas in less-developed states have proportionately less access to and utilisation
of healthcare services than those in urban areas; moreover, this rural-urban difference was
considered to be a feature of only the poorer, and not the richer, states of India (28,30).
Recognising such gaps, one of India’s major health system reforms during the MDG period was
the launch of the National Rural Health Mission, now the National Health Mission, in 2005
(47). The program focused on the decentralised provision of health services with another focus
on community delivery of health care in rural areas. Maternal health was further supported by
innovative financing measures focusing on incentivising institutional deliveries (48). The
maternal health policy promoted antenatal and postnatal care, with the thrust of the policy being
incentivised institutional birth. However, the result was an uneven rise in institutional deliveries
as opposed to the full spectrum of care. While recent studies evaluating the impact of the
national program showed an improvement across key maternal health indicators over the period
2005–2015, the results showed higher uptake of institutional deliveries at the expense of
antenatal care and postnatal care visits (28,30).
Studies evaluating the impact of the National Health Mission on maternal health indicators also
found that, while skilled birth attendance increased from 47 per cent in 2005–06 to 81 per cent
by 2015–18, full antenatal care (a minimum of four visits) only increased from 12 per cent in
2005–06 to 20 per cent in 2015–16, and postnatal care increased only from 35 to 62 per cent
over the same period (28,30,49). Although the improvement in these indicators was
accompanied by a reduction in inequalities in the socio-economic groups (poor versus rich),
wide interstate variability continued to remain in 2015 (28,30). States with low-performing
maternal health indicators, for example, Uttar Pradesh, Bihar, Jharkhand and Rajasthan, only
reported 10 percent of all women having four antenatal care visits (49).
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While India is emerging as a rising economy, 22 per cent of its population of 1.36 billion live
below the poverty line of approximately 1.92 USD per day (50–52). Studies indicate that high
health care costs and high-interest consumption debt from private sources combined to push
vulnerable households into poverty (53,54). Increasingly, healthcare-related expenses act as a
substantial barrier to accessing health care and intensify poverty among vulnerable households
(34,55,56).
Furthermore, in instances of maternal complications, rural households are forced to seek health
care from private facilities in the absence of available public health services (24,57). Health
care costs push poor households to undertake distress sale of assets or take out high-interest
loans from private money lenders (34,35,58). With a high unmet contraceptive need of 50 per
cent among rural ever-married women, the risk of unplanned motherhood and repeated health
care expenses linked to pregnancy have the effect of perpetuating poverty (59).
In a 2014 study, Montgomery et al. estimated that rural areas of poorer or low-performing states
had higher MMR (397, 95% CI 385–410) compared to urban areas in richer states with an
MMR of 115 (95% CI 85–146) (60). However, as Figure 2-3 shows, improvements were
observed in overall maternal health indicators related to full antenatal care, skilled birth
attendance and postnatal care between 2005–06 and 2015–16 (28,30).
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Figure 2-3 Trends of key maternal health indicators over 2005-2016

Despite this progress, the gap between rural and urban areas, and importantly between the poor
and non-poor, widened for each variable. At the same time, lack of health services in poor rural
areas, and limited health care-buying capacity of families were associated with lower maternal
health care utilisation (28,30). Three studies from rural India show that cultural factors related
to the women’s perception of maternal illness and barriers related to mobility and individual
sense of agency or empowerment also limited health care-seeking (24,61,62). Consequently, in
rural areas, maternal health services were purchased from the private sector at considerable
expense to poor households that report higher out-of-pocket expenditure. The average cost of
delivery in a private health facility (16,522 INR or 227 USD) is almost five times higher than
a public health facility (3198 INR or 44 USD) (48,34,62,63). Not surprisingly, Indian
Government assessments of the national health system conducted in 2016 and 2018 found that
approximately 6.3 per cent of the households reported catastrophic out-of-pocket expenditure
due to maternal health costs (63,65).
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2.2.2 Challenges of Maternity Intrapartum Strategy in India
The maternal health policy in India has primarily focused on promoting intrapartum or birth
care, as opposed to strengthening referral services through the antenatal and postnatal period
(66,67). As a result, institutional birth rates have reached 80 per cent across India, with a small
gap between rural and urban populations as compared to other maternal health indicators (59).
This is mainly due to India’s largest intrapartum strategy, the conditional cash transfer program
or ‘Janani Suraksha Yojana (JSY) scheme, increasing institutional birth from 39 per cent in
2006 to 79.8 per cent in 2016 (49).
JSY was envisioned as a scheme to reduce out-of-pocket expenditure for rural poor families by
helping them access institutional birth, thereby overcoming an established barrier to health care
utilisation. The program encouraged institutional deliveries by providing pregnant women with
an incentive of 18.74 USD (1400 INR) as well as 8 USD (600 INR) to community health
workers for the antenatal component and for facilitating institutional birth (67). While the
scheme was launched nationally, it focused on states with low institutional birth. Many of these
states were also part of the ‘Empowered Action Group’ states described in Section 1.4.
However, previous studies found that institutional deliveries alone in the absence of a functional
referral system was weakly associated with maternal mortality reduction (68).
Studies from other countries that prioritised institutional deliveries found that women continued
to experience high mortality despite higher facility deliveries (69). Conversely, in such
contexts, maternal health outcomes were often negatively impacted due to patient overcrowding
at facilities with resultant gaps in quality of care which contributes to poor patient satisfaction
and indirectly affects future care-seeking behaviours (70,71). More importantly, the premise of
institutional birth alone as an effective maternal mortality reduction strategy was challenged by
studies that found that maternal health outcomes depended more on both technical skills and
competency of birth care providers (68,69).
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Studies and systematic reviews have shown that health facilities in low-income settings are not
always able to effectively treat obstetric complications due to supply or health system
limitations (69,70,72).
On the other hand, while the increasing pressure of institutional deliveries in low-resource
settings has led to increasing numbers of health facilities, this has not been matched with
government investments in health care. Therefore, low-quality health care continues to be
provided, such as inadequate staff, insufficient training, lack of infrastructure, inadequate
equipment and ineffective patient management (9,69,70,72). Basically, these represent
limitations across the key health system components.
A health facility evaluation study conducted on the quality of obstetric referral services in India
found multiple instances of neglect in maternal care during maternal emergencies (69). The
study showed that in some instances, recently delivered mothers experiencing excessive blood
loss post-birth (postpartum haemorrhage) had spent almost six hours in higher-level facilities
without an adequate level of care before their ensuing death (69). This delay in providing
necessary health care during a maternal emergency shows a negation of the urgency of receiving
care in the crucial two-hour window for survival during postpartum haemorrhage. The study
also found that haemorrhage and high blood pressure were the leading causes of death among
referred mothers to specialist hospitals from lower-level health facilities; this highlights
inherent limitations in adopting institutional care as the key focus for maternal health
improvement at the cost of a strong maternal health emergency referral system (69). Similar
facility-level gaps in rural regions were identified in a 2016 comprehensive health system
review by the Indian Government that showed that less than half of the identified health
facilities in rural areas were fully functional or staffed with required and necessary maternal
specialists (63).
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While the intrapartum strategy is based on the fact that the timing of most maternal deaths
occurring during labour, delivery and in the 24 hours postpartum, maternal deaths occur due to
aggravations of individual complications (15,60,73). These complications can occur at any
stage of the pregnancy and require timely diagnosis and appropriate intervention; therefore,
survival often depends on how quickly they are identified at home and care sought (23,24,62).
The focus of health system policy on skilled birth attendance or institutional birth neglects to
strengthen other facets of care that are required throughout pregnancy (5).
Although the JSY program covers around 40 per cent of total deliveries in the country,
evaluations of the scheme on maternal health service uptake and reduction in out-of-pocket
expenditure are mixed (34,35,64,74). A 2012 Indian study, using large population-based survey
data from 2007, reported a reduction in mean out-of-pocket expenditure during birth in select
states (35). However, a 2016 study evaluating around 15,000 institutional deliveries in India
concluded that the maternity entitlements for women under the JSY scheme were inadequate to
address catastrophic household spending (35). The study found that the mean spending for
maternity care (258 USD) was almost ten times higher than the amount available under JSY
(23 USD) (35).
Another evaluation from the state of Uttar Pradesh concluded that the association between JSY
incentives and maternity expenditure was insignificant after adjusting for other related
predictors (74). The study, evaluating 560 deliveries in public facilities, found that the majority
of women had incurred a mean cost of 11.48 USD (700 INR), with costs varying between 11.15
USD (680 INR) for normal birth and 15.9 USD (970 INR) for complicated cases (74). High
out-of-pocket expenditure related to maternal health was associated with delayed care-seeking
for poorer families and overall reduced satisfaction with the health system (74). Studies have
highlighted the need to enhance the quality of services in rural health facilities, where integrated
care across the continuum of care from pregnancy to post-birth is required (18,75).
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2.2.3 Socio-Cultural Barriers to Maternal Health
Previous studies in India have estimated that maternal deaths constitute about 11 per cent of
all-cause deaths in women aged 15–49 years, with a median age of death at 26 years
(interquartile range 21–32 years) (76). Maternal health care inequities were strongly related to
the level of education, mass media exposure and social class (24,28,32,37).
A combination of poverty, low literacy and disempowerment drive down maternal health in
India. Poverty disempowers women by creating cost-related barriers in accessing health and
makes women more susceptible to having adverse health outcomes (24,28,32,37).
Moreover, substantial limitations exist in the dissemination of health literacy through antenatal
care, which constitutes the main form of health knowledge transmission in rural areas
(28,47,77). Furthermore, because of their nature, complications in pregnancy, independent of a
woman’s risk status, require constant monitoring for early identification and provision of timely
care. The widely validated ‘three delays framework’ helps identify where most maternal care
gaps occur (22,61,62,70,78,79). The model identifies the first delay as identification of danger
signs related to pregnancy complications at home, the second delay as reaching a health facility
due to cost or transport barriers and the third due to health system-specific barriers (24,62,80).
Maternal mortality among rural poor women occurs due to a combination of all three factors.
First, limited literacy is preventing the early identification of danger signs. Second, delays in
reaching the facility are exacerbated by the high levels of poverty and high out-of-pocket
expenditure linked to maternal care. Third, delays are due to the limitations of the health system
in India and gaps associated with an incentivisation of institutional birth, as discussed
previously in this chapter. Addressing maternal health problems in India also requires
recognising the role of social factors that influence health care-seeking preferences. Overall,
socio-cultural barriers interact with institutional or health system limitations and exacerbate the
maternal health issue.
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Woman’s levels of education and household wealth are found to be consistently associated with
higher maternal service uptake. In rural India, verbal autopsy studies have shown that low
education and household’s income are a common factor among women who died in pregnancy
(24,62,81). A 2015 verbal autopsy study from Madhya Pradesh, India, found that among 22
deceased women, all were registered for antenatal care, with the majority receiving three visits
(out of minimum recommended four), suggesting that these deaths did not occur in isolation of
the health system (81). Delays in care-seeking during the initial stages of maternal
complications related to haemorrhage, sepsis, eclampsia and obstructed labour was suggested
to be due to low literacy of the risks associated with these events and an underestimation of the
severity (81). Gender inequity due to social factors where women have a reduced say in
household decision-making, including for health and birth care, is one of the main reasons why
many pregnant women suffer in silence during maternal complications. It is important to
advance the narrative around poor maternal health beyond individual and social inadequacies
and to seek solutions that can assist in addressing health system gaps related to maternal care.
2.2.4 Maternal Health Literacy and Maternal Health Improvement
Levels of health care utilisation by pregnant women often reflect a woman’s social disadvantage
(34,56,82). Increasingly, anthropological perspectives find that perceived health need is
reflective of an individual’s social experience, which leads to under-reporting of illness among
socially disadvantaged women as they fail to perceive the presence of health deficits (83). This
view is applicable in the rural Indian setting, where pregnant women with low literacy and
income are less likely to accurately perceive the level of maternal care needed (84). This view
is also confirmed by studies showing that pregnant women from poor households tend to have
lower utilisation of maternal health services, even if they live in urban areas where a higher
level of maternal care is available (85,86). Irrespective of the place of residence, women’s levels
of education play a strong role in shaping health care behaviours (21,28,87).
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Low levels of basic literacy at the national level (68 per cent) and at the state level, for example,
in Uttar Pradesh (61 per cent), are associated with lower maternal health services utilisation
(59). In such contexts, knowledge of routine maternal care and pregnancy-related complications
depends on women’s physical attendance at antenatal care sessions with health workers (59).
However, due to gaps in the quality of antenatal care services, pregnant women in rural areas
encounter difficulties in gaining appropriate health literacy and cognitive skills aiming to
promote changes in behaviours (28,80,84,88). In settings with low levels of formal education,
community-based interventions provide interim measures in the form of health literacy to
promote maternal health services utilisation.
Health literacy is defined by the World Health Organization (as cited by Renkert, 2001, p.381)
as a measurable outcome of health education interventions and is broadly defined to include a
‘set of cognitive and social skills’ (89). It, therefore, provides greater self-agency to women,
who are encouraged to use maternal health services. Health literacy differs from functional
literacy and denotes a transformative process that not only educates but also empowers women
and improves self-esteem for decision-making related to their health (90). Health literacy is
increasingly identified as having a central role in reducing health inequities and is associated
directly and indirectly with a range of health outcomes (90). Health literacy has also been
viewed as a function of social and individual factors since it is based on the interaction of
individual skills and the social system where the individual lives (91). While low literacy is
indirectly linked to low socio-economic status, studies in rural contexts found that communitybased health literacy programs improved routine maternal service indicators, such as antenatal
visits, institutional deliveries and skilled attendants at birth.
Moreover, such community health literacy interventions yielded better results when they were
delivered with the active participation of the community and when they considered the
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influence of social norms and community characteristics on an individual’s health behaviour
(56,92–94). Participatory community mobilisation programs in India and elsewhere have been
found to improve maternal knowledge and maternal health services utilisation during normal
pregnancy (93,95–97). Other studies similarly reported on health literacy, improving maternal
health utilisation outcomes independently of formal education (98).
In the Indian context, women with higher levels of maternal knowledge are 14 per cent more
likely to self-report pregnancy and post-pregnancy complications, irrespective of the socioeconomic group to which they belong (84). However, this study was based on secondary data
and from a period prior to the implementation of major health reforms, the National Health
Mission in 2005, in the country, which does not reflect current settings. There is no up-to-date
study in the country that has examined the association between health literacy levels and actual
change in decision-making behaviour linked to maternal complication; in particular, there is no
study related to knowledge levels of pregnancy-related danger signs and complication readiness
plans. While advocates for community-based programs highlight that benefits of such
interventions, such as maternal literacy, may positively impact mortality and health, limited
studies have examined the association of health literacy and health care-seeking behaviour
during the occurrence of maternal complications, a crucial period that increases the risk of
mortality (84,99,100).
Moreover, with the growing recognition of the social determinants of health, the emphasis is
placed on impacting health through multiple interventions that address the root causes of health
inequities (101). The evidence for action for reducing health inequities in maternal health in
rural areas calls for empowering women through interventions that support female economic
participation as a means to enhance health service utilisation. Recognising the strong effects of
financial barriers on access to maternal care, community mobilisation advocates are also
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progressively pushing for layering multiple interventions (102,103). This integration would
include financial mechanisms in developmental packages for low-resource regions seeking to
reduce maternal mortality. This calls for designing novel health care packages that extend the
application of singular health education or literacy interventions with financial empowerment
interventions for women in rural areas. One such program is the Integrated Microfinance and
Health Literacy Program.
2.2.5 Community Health Programs and Maternal Health in India
Community health programs are now an integral part of the health system in India and
elsewhere (104–106). Typically provided by non-state and not-for-profit actors, health
programs seek to improve uptake of public-funded health services through the provision of
health rights and entitlements. The role of community-based organisations in the planning and
monitoring of select community health services is recognised in Indian national health plans
(66,107). Community and women’s groups are co-opted as partners in events such as the
Village and Health Nutrition Day and in-hospital monitoring committees (66,107). There are
various modalities through which community-based health programs operate, and these
highlights an evolution in program design in favour of sustainability and scalability (93,108).
Community-based programs have limited evidence in impacting maternal health on a large
scale (104,109,110). Moreover, the effectiveness of community health programs to capture
difficult-to-reach populations is limited. Pilot programs show that long-term benefits from
greater community participation were less successful when governments tried to scale them
(111). Also, desired maternal health behaviours are better achieved when the community is an
active participant in the design and delivery of health programs (112–117). Community health
programs can improve maternal and newborn health-related behaviours in household settings
that were heavily influenced by social norms and traditions (24,80,93,105,109,118). Newer
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concepts of community empowerment have replaced community participation as the mainstay
of health programs as they seek to affect change (116,119,120). The role of community
programs in low-resource settings such as India are further supported with evidence
highlighting that treatment of direct causes of maternal mortality, such as haemorrhage, sepsis
and unsafe abortion, are all potentially amenable to interventions in the community
(62,95,102,109,112,121,122). Additionally, community health programs have the potential to
address the delays occurring before arrival in the hospital, which are a key problem for safer
motherhood programs (61,71,123,124). While most community health programs are based on
simple designs focusing on maternal knowledge and awareness, limitations in program design
have meant that broader social determinants of maternal health, aligned to poverty and
disadvantage, have not been directly addressed.
Evaluations of community programs often reveal challenges in targeting the poorest
populations. Often, reasons for operational feasibility favour the inclusion of easy-to-reach and
better-off sub-populations in rural areas (125,126). This is pertinent considering that a global
study found that maternal mortality was twice as high in the poorest compared to the richest
economic quintile (8).
Program evaluations from Orissa in India show that community mobilisation through
participatory women’s groups led to a 32 per cent decrease in neonatal mortality (109).
Similarly, another community-based program that focused on promoting interventions for
essential newborn care in rural Uttar Pradesh found improvement of select household
behaviours related to thermal care and skincare but not newborn care-seeking during illness
(43,106,112). In contrast, community programs have yielded limited evidence for care-seeking
in maternal health programs and limited impact on change in mortality. A 2013 systematic
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review showed that women’s groups with 30 per cent pregnant women in the membership were
positively associated with maternal and neonatal mortality reduction (122).
Studies elsewhere have highlighted limitations of the extent to which community health
programs can reach harder to reach populations and retain the quality of health information as
programs scale (103,108,127). One of the ways studies have assessed how health information
is transmitted among community members is to describe the spread of information through an
individual’s social networks or interpersonal connections. Increasingly social network studies
have been applied in public health to establish the influence of health programs on social
networks with the underlying hypothesis that richer and denser networks are linked with the
greater informational flow. Social network studies also provide information as to the spread of
information through the diffusion mechanism or the natural, unplanned spread of information.
Insights came from diffusion studies that examined how new health information and behaviours
potentially spread (128,129). Studies typically used the diffusion theory developed by Rogers
to evaluate how innovations were taken up by early and late adopters in the community (130).
However, the use of the diffusion theory in the scope of public health and in health literacy
remains limited. Increasingly, a variant of diffusion studies, social network analysis, is used to
provide insights into health communication flows.
Social network analysis studies show that community networks and interpersonal contacts
explain how new ideas and cultural practices expand within and between communities (131–
133). Moreover, empirical research has demonstrated the importance of interpersonal contacts
and the social networks that facilitate knowledge exchange and expansion of new ideas and
practices (131–133). However, there are no studies that analysed the spread of health programs
in populations beyond the primary beneficiary as an approach to examining the coverage.
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A recent community participatory program that combined microfinance-based women’s groups
and health literacy promotion have shown promising results (119). Previous studies evaluated
the effect of a similar program layering essential women’s nutrition interventions on women
groups based on a financial and livelihoods platform (102,116). They found that program
membership had varying influence in the use of antenatal, birth and family planning services
across three states: Bihar, Chhattisgarh and Odisha. However, evaluation of integrated
microfinance and health programs are more complicated as almost no study has examined
incremental program exposure among members and non-members. The evidence of the
effectiveness of either intervention on the intended objective, that is, poverty reduction, is still
mixed. Evaluations of microfinance-only programs on health and maternal service utilisation
related to antenatal and institutional care show limited associations in India. However, stronger
evidence is emerging of higher health service utilisation when a maternal health literacy
intervention is included with microfinance.

Reviewing Integrated Microfinance and Health Programs:
Opportunities in Rural India
Microfinance programs seek to increase the financial inclusion of households as well as provide
health literacy (134,135). Microfinance grew as a poverty-reduction tool from early thinking
that poor people possess the necessary entrepreneurial capacity to move out of poverty
(134,135). The premise is that a lack of access to affordable credit limits poor households from
engaging in an income-generating enterprise. However, the global evidence on the effectiveness
of microfinance is mixed. Field-based randomised controlled trials have been unable to
demonstrate adequate evidence that microfinance alleviates poverty (136).
The ideology driving microfinance has also been increasingly questioned globally in the face
of serious sustainability issues and growing evidence of adverse outcomes observed among
members. A 2012 systematic review on the effectiveness of microfinance programs in sub51
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Saharan Africa found that microfinance interventions in some instances led to increased
poverty, reduced levels of children’s education and disempowered women (136).
Increasingly, microfinance programs in South Asia have adopted women-based self-help group
(SHG) models to provide poverty alleviation and economic training (116,137,138).
Microfinance-based SHGs comprise women-only groups of 10–15 women who meet at regular
intervals to learn financial literacy skills related to credit management and to gain access to
credit at low-interest rates (139). SHGs have been promoted as India’s main poverty alleviation
program and currently enrol 714 million households (140). Moreover, increasingly, pilot
programs have attempted to layer health intervention with SHGs as a strategy to improve the
coverage of health activity as well as to reduce poverty (116,119,120,141–143). There are
limited evaluations that provide evidence on the effectiveness of such integrated programs on
maternal health care-seeking. More recent studies from India showed that SHGs on their own
were not always linked with routine indicators of maternal health service (43,77,144). However,
a study by Hazra et al. (2020) found a positive association between microfinance and maternal
health service uptake related to antenatal care, postnatal care and contraceptive use when an
extra health literacy intervention was added to the platform (119). On the other hand, studies
from countries where integrated microfinance and health interventions were implemented have
reported improved maternal health service utilisation for routine pregnancy indicators
(114,119,143). However, with different behaviours and pathways operating for maternal
complications, the effectiveness of these integrated microfinance and health interventions on
maternal health has not been researched in India.
As maternal mortality in the rural Indian setting is determined by households’ care-seeking
behaviours during times of maternal complications, the impact of an integrated microfinance
and health literacy(IMFHL) program is unknown. Moreover, the potential of such a program to
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improve the health literacy of maternal danger signs associated with pregnancy complications
and households’ readiness has not yet been studied. This is the focus of this thesis.
In summary, this chapter provided an overview of maternal health and progress towards the
United Nations’ key goals: the MDG and SDG. It identified high-burden countries where
maternal health progress lagged during the MDG period. Within the global context, India’s
prevailing burden of maternal health and contextual factors related to health system deficiencies
and social factors were explored. The potential of a community-based health literacy program
in addressing delays associated with care-seeking in India’s highest maternal mortality state,
Uttar Pradesh, was discussed. Existing evidence on success and implementation challenges of
community-based health programs were explained, along with problems related to scaling pilot
programs and extending coverage. Lastly, community program gaps were linked to a novel
intervention that addresses key barriers related to information and access to finance in rural
India for seeking maternal care. Health layering in microfinance programs may provide
information that can fill the gaps in current knowledge, which is what this thesis seeks to
address.
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Chapter 3: Methods
This chapter describes the conceptual framework and analytical methods used in this thesis.
The subsequent section provides details of the IMFHL program’s survey design and data
collection process. The chapter then presents the overall research methods, followed by a
description of the key variables. Detailed descriptions of the methodologies used for each
research study question are presented in Chapters 4–6.

Evaluation Framework for the Research
Increasingly, the evaluation of community-based health programs is guided by conceptual tools
such as frameworks, models and theories (1–4). These tools allow researchers to situate
research aims across validated models and frameworks and thereby promote scientific rigour.
Evaluations determine an intervention’s suitability or fit in the cultural/social context and health
system where it is implemented (5,6). In this research, the term ‘conceptual framework’ is used
to visually map how different key interlinking factors influence maternal care-seeking and how
the IMFHL intervention program may interact with other contextual or confounding factors. It
is generally accepted that health services utilisation is a complex phenomenon influenced by
the interaction of individual, social and health system-level factors (7–11). The evaluation
framework developed for this thesis takes input from established models and theories that were
identified during the literature review. The thesis framework adopts the classical ‘three delays
model developed for maternal mortality and incorporates concepts from the Anderson model
for care-seeking behaviour (2,12). Additionally, theories of health literacy and diffusion of
knowledge are used to explain the uptake of knowledge among women in SHGs and from SHG
members to non-members (4,12–15). An amalgamation of these theories and models is used
for the framework developed for this thesis, which is shown in Figure 3-1. This conceptual
framework allows us to explain how exposure to the program affects knowledge and practice
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that, in turn, can influence maternal mortality. The assimilation of new knowledge on maternal
health literacy in the study population at the individual level is also influenced by broader
household and community factors which the Anderson model incorporates.
The three delays conceptual framework, which has been validated in various settings over time,
describes factors occurring at the individual and household levels, that explain delays in the
identification of danger signs and seeking care, and health facility-related delays in receiving
care. The model allows for the assessment of delays at different stages and provides guidance
for the development of interventions to address factors contributing to the delays. The model’s
strength lies in spatially situating observed delays across community and health facility levels,
allowing for examination of the relative contribution of a given community-based intervention
on improving maternal health outcomes. The Anderson model is considered as one of the most
widely used analytical models that describe health service use as a function of multiple levels
of interacting factors including social, demographic and economic (12). The Anderson model
has the added advantage of using the individual as the unit of analysis. Therefore, the model
will broadly describe the interactions of various factors explaining the individuals’ care-seeking
behaviours, ranging from individual, household and community to health system indicators.
Past research has demonstrated that care-seeking for maternal health does not occur in isolation,
but rather is influenced by multiple variables acting at the individual, household, community
and system levels (7–11).
The conceptual model adopted is, therefore, suitable for this program evaluation since the
IMFHL intervention sought primarily to address individual and household delays during
pregnancy complications, constituting first and second layers of delays. The IMFHL sought to
interrupt the mutually reinforcing cycle of low health literacy and limited financial access by
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providing marginalised women access to health care knowledge (with health information) and
to financial support.
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Social determinants of Maternal Health
Community

Household

Individual
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Barriers
Related to
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Financial support
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Figure 3-1 Conceptual Framework for Care seeking During Pregnancy Complication(s)
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Research Methods
This research project seeks to generate evidence on the impacts of exposure to the IMFHL
program on maternal health in rural India. It aligns with the positivist approach, or scientific
method, by which researchers use scientific inquiry to tackle a real-world health condition
affecting a population that can be investigated and results interpreted through scientific tools,
such as statistical methods (16,17).
The research adopted a quantitative approach making use of secondary data collected under the
IMFHL intervention program that was implemented in rural Uttar Pradesh from 2012 to 2017.
Given the program design and the nature of the data, the thesis applied the difference in
differences estimation methodology in order to determine the incremental effect of program
exposure on certain maternal health awareness and practice outcomes. The overall program
implementation and survey design are based on a quasi-experimental design(s) using a valid
comparison group. The hallmark of such designs is their focus on causality and attribution of
program/intervention effect among recipients which is primarily done with a valid comparison
or counterfactual to estimate the outcome if the population had not participated in the program
(18). Few studies have used this approach in a highly populated and vast country like India.
The thesis recognises that in the absence of a RCT design, evaluating large scale community
programs such as the IMFHL project using a quasi-experimental study design and the DID
methodology is an improvement over the standard practice of using quasi-experiment only, and
adds to validity(19–23).
The focus on attributing causality is increasingly observed in health policy that places greater
accountability on resource allocation for community-based interventions, and clear evidence on
effectiveness (18).
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The fundamental equation describing the causal impact of a program ‘P’ on an outcome of
interest ‘Y’ is given by the basic impact evaluation formula (18).
α = (Y | P = 1) - (Y | P = 0)
The formula states that causal impact (α) on an outcome is the difference with (P=1) and without
the program (P=0). Guidelines on conducting the impact evaluation employing a quasiexperimental design require three core assumptions to be held for the selection of a valid
comparison and intervention group:
1. The first assumption is that the intervention and comparison groups, on average, share
similar characteristics in the absence of the program.
2. The second assumption is that both groups are expected to react to the program in the
same way if either group had received the intervention. In essence, this assumption
requires no inherent trait to give one group an advantage over the other as otherwise,
the final results would not be an accurate reflection of the program.
3. The third assumption is that both groups would not be differentially exposed to any
other interventions during the evaluation period.
In the context of this research, all three assumptions for the selection of the comparison are held
valid. As the program selected both intervention and comparison blocks within the same
districts, they would receive similar public resources and hence experience similar exposures.
Moreover, since the implementation of the program was originally planned at the block level
with resource provision at the village level, the program would have deployed a similar level
of resources within the village that would produce similar strength or fidelity of exposure to the
program. Hence, the program’s evaluation is considered to have met the second assumptions
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described above. Moreover, in the context of the Indian health system where the administrative
level of public health system resource provision is at the district level, both intervention and
control groups that are selected from the same district would be expected to have similar
exposure to any health system changes. Thereby satisfying the third assumption.

IMFHL Program Context
The IMFHL project’s goal was to provide health literacy to women in microfinance-based
women’s groups or SHGs to encourage adoption of desired maternal and child health
behaviours in order to improve both maternal and neonatal outcomes linked to community
factors (24,25). The health literacy intervention was layered on top of a pre-existing womenonly self-help group platform implemented in some of the poorest and most marginalised
regions of Uttar Pradesh (24,25).
Implemented over five years (2012-2017), the IMFHL program was a non-governmental
initiative led by a consortium comprising of the Public Health Foundation of India (lead
agency), Population Council (monitoring partner), Boston University (technical partner), and
Rajiv Gandhi Mahila Vikas Pariyojan (field implementer) but funded by the Bill and Melinda
Gates Foundation (25).
As part of the program’s monitoring and evaluation, survey data was collected for the program
using a quasi-experimental design in two rounds (24,25). Cross-sectional data were collected
from respondents in a baseline round in 2015 (round I), prior to the start of the health
intervention, followed by data collection in 2017 (round II), two years after the health
intervention was layered. In the IMFHL program, the data collection in both survey rounds was
done in blocks selected from districts and villages within blocks. In both rounds, the same
blocks and villages were visited, but different households in villages were interviewed;
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therefore, respondents differed across rounds (24,25). Figure 3-2 provides an illustration of the
administrative hierarchy in India, showing how districts-blocks and households are related.
India

Uttar Pradesh (State)
Districts
Blocks

Villages

Households
Figure 3-2 Administrative hierarchy in India with details of Uttar Pradesh state

IMFHL Program: Selection of Intervention, Comparison and
Control Blocks
Rajiv Gandhi Mahila Vikas Pariyojan (RGMVP) adopted this approach to primarily establish
microfinance-based SHGs as a poverty-reduction and women-empowerment intervention in
high-poverty and marginalised areas of Uttar Pradesh. The SHG model of microfinance is
popular in India and has been used principally as a poverty-reduction approach by the Indian
Government (26) The SHG formed in the program reflects the underlying microfinance
intervention and the health literacy component that was added to the microfinance blocks
reflects the integrated microfinance and health literacy design of the program. For the purposes
of this thesis, SHG and microfinance are used interchangeably, and the term IMFHL refers to
the program being evaluated.
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RGMVP identified disadvantaged women for SHG membership using objective criteria along
with community participation to identify the poorest households in villages (24). Only one adult
married woman from a household was invited to join an SHG that comprised 10-15 other
women from a similar socio-economic background living in the same village. In the IMFHL
program, the data collection in the survey was done in blocks selected from districts and villages
within blocks. In both rounds, the same blocks and thus villages were visited, but different
households in villages were interviewed. SHGs targeted women encountering greater social
marginalisation and from financially excluded households to implement the microfinance
program. Membership gave women access to credit from group members, pooled savings and
additional loans from public banks. The microfinance program implementation districts were
identified from the top 25 highest neonatal mortality districts in Uttar Pradesh and areas with a
higher percentage of scheduled caste and tribes (SC/ST) households. Within these selected high
priority districts, blocks were designated as either ‘comparison’ or ‘intervention’ blocks, with
the former receiving microfinance only, while intervention blocks received an additional health
literacy component through the microfinance program.
Moreover, the IMFHL program identified ‘pure control’ blocks where neither microfinance
nor health literacy was provided to measure the natural change in health indicators (24,25).
RGMVP selected 120 intervention blocks based on their operational principles and a separate
83 comparison blocks, roughly matched to intervention blocks in terms of percentage of SC/ST
from selected districts (24). SHGs were thus, established in both intervention and comparison
blocks; however, only households in intervention blocks received the added health literacy
component to promote the adoption of evidence-based maternal behaviours required for
decision-making during maternal complications. The design of the health literacy intervention
was informed by the three delays framework and from successes of the previous nonmicrofinance- based participatory community health programs such as the Shivgarh trial in
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Uttar Pradesh and the Makwanpur trial in Nepal (27,28). The IMFHL program trained a
volunteer SHG member in each SHG to receive skills in the communication of maternal health
messages and in group discussion for skills sharing (24). The trained SHG member ‘Swasthya
Sakhi’, or ‘health friend’, facilitated health discussions in SHG meetings with pregnant women
and mothers who had a baby in the last 12 months (24).
A woman’s SHG membership was determined when the woman herself was a SHG member or
belonged to a household where someone else, usually a mother-in-law or sister-in-law, was a
member (24). These women (SHG members) represented the first tier of health literacy
beneficiaries who directly received health information within their SHGs, and were encouraged
to adopt desired health behaviours. Health messages were directly provided to women using
various interpersonal communication strategies, such as invitations to SHG meetings for health
discussions, letters mailed to pregnant and new mothers with key health messages timed to
delivery and neonate care, reinforced messages through house visits, and exposure to
community health video shows developed by the IMFHL program (24). The IMFHL project
investigators also expected the health information to reach SHG non-member women in the
same village where SHGs were established and health literacy provided. As SHG members and
non-members lived in the same village/environment, the IMFHL project investigators
postulated that women receiving health information as SHG members would also communicate
new knowledge to neighbouring non-member households through informal communication
networks that would gradually lead to the adoption of desired behaviours: the diffusion effect.
This diffusion effect of knowledge from members (tier I) to neighbouring non-members (tier
II) is depicted in Figure 3-3
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SHG
GR

SHG HH Tier I

SHG
G
Non SHG HH
Tier II

Figure 3-3 SHG Households (Tier I) in blue linked to SHGs from where diffusion of knowledge and
practice occurs to Non-member households (Tier II) in red in same program village

In IMFHL program villages, marginalised households belonging to SHGs are provided with
health literacy (within intervention blocks) while SHG non-member households in the same
village receive regular services from the health system. While this research primarily examined
health outcomes among SHG households alone and those receiving the health intervention, the
extent of the health information transfer and adoption of health practices through social
networks, that is, the diffusion of knowledge and practice from SHG households to non-member
households as depicted though dotted arrows in Figure 3-3 was also evaluated. Multiple
pathways of diffusion may exist in the transfer of knowledge; however, identification of such
pathways is beyond the scope of this research.

Study Setting and Participants
Sampling Procedure
The survey sampling design followed Uttar Pradesh’s administrative hierarchy and collected
information from households in villages or Gram panchayats (GP) from 70 blocks in 20
districts, aiming for a representative sample from the program’s coverage area (24). A GP is
classified as a larger main village and can have smaller peripheral villages as part of it. While

77

Chapter 3

the same GPs, blocks and districts, were visited in both survey rounds, different households
were interviewed in both rounds (24). The outline of Uttar Pradesh within the Indian context
and blocks where data collection took place is shown in Figure 3-4

A

Uttar Pradesh Map Source: Population Council Report 2015
India Map Source: Emapsworld

Figure 3-4 Uttar Pradesh, India. Uttar Pradesh map shows starred data collection districts

A GP is the smallest administrative region within a block where SHGs were established and
from where household survey data were collected. The survey design used a three-stage
sampling approach to select blocks, GPs (villages) and households, as depicted in Figure 3-5.
Data collection in each of the survey rounds was conducted across intervention, comparison,
and pure control blocks to capture the impact of program exposure across different households
and over time corresponding to survey rounds. In the first survey stage, intervention (SHG plus
health) blocks were first arranged in ascending order of their associated percentages of SC/ST
population, a critical indicator of poverty. These blocks were then stratified by percentage of
SC/ST population, that is, arranged in groups of four blocks each, homogeneous with respect
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to the percentage of SC/ST population, resulting in 25 strata (29). A random sampling within
each percentage of SC/ST-based stratum was performed to select the required number of
intervention blocks. One block selected from each of the 25 strata, for a total of 25 intervention
blocks were chosen for the evaluation (24,25). Comparison (SHG only) blocks were
independently selected from the same districts as the intervention blocks (or from a
geographically adjacent district if comparison block were not available in the same district) and
matched to intervention blocks in terms of the same percentage of SC/ST-based stratum to
improve comparability in terms of socio-economic and cultural characteristics (24). In this
study, the matched comparison and intervention blocks had a similar proportion of SC/ST
populations across both rounds. Lastly, the survey selected blocks where no SHG and no health
literacy component were implemented but with similar percentages of SC/ST populations as
other intervention and comparison blocks.
After block selection, villages were selected in both intervention and comparison blocks using
SHG population coverage as a stratification variable. An equal number of villages were drawn
from three strata of SHG population coverage: 5-15 per cent, 16-30 per cent and 30-60 per cent
(24). Those villages with SHG coverage of less than 5 per cent or more than 60 per cent were
excluded as outliers. Villages in pure control blocks, where no SHGs were established, used the
village population size as the stratification variable with the same stratum selection criteria as
in SHG villages.
Women in households within selected villages were identified following a house listing and
mapping exercise, providing sampling frames from which to select women in intervention,
comparison and pure control villages (24). The listing and mapping exercise showed that the
number of SHG households with an eligible woman was almost equal to the sample size
requirement; therefore, all SHG households with eligible women were selected for an interview
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in these blocks. As SHG programs enrol one member from each household only, each individual
woman in the survey represents a household. If more than one eligible woman was found in a
household, a random procedure was used to select the eligible respondent.
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Intervention Block:
(SHG Plus Health in
round 1 &2)

Intervention
Villages (SHG plus
Health)

Household
Selection

Eligible Woman
in SHG plus
Health HH

Eligible Woman
in Non SHG HH

District
(n=20)

Comparison Block:
(SHG only, No
Health in round 1 &
2)

Control Block:
(No SHG, No
Health in round 1 &
2)

Comparison
Villages (SHG only)

Household
Selection

Eligible
Woman in
SHG HH
Eligible Woman
in Non SHG HH

Pure Control
Villages (no
Program)

Household
Selection

Eligible Woman
in Non SHG HH

Figure 3-5 Three-stage survey sampling approach comprising block, village and household selection
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Sample Size
Different outcome measures were used by the IMFHL project investigators in conjunction with
the project donor to calculate the sample size for the survey rounds. This was based on the net
increase in maternal health indicators due to program exposure with an expected response rate
of 90 per cent (24). The survey sample size was estimated considering a net increase of seven
percentage point in key reproductive maternal, neonatal and child health indicators after
program implementation, for example, institutional delivery, the number of antenatal care visits
etcetera, with 85 per cent power to detect a change, the usual 5 percent level of significance and
a design effect of 2 (24). In order to detect the diffusion from SHG households to non-member
households in program villages, the project investigators also separately determined the sample
size based on a five per cent estimated net change in those indicators over the two rounds with
80 per cent power, 95 per cent confidence interval, and a design effect of 1.5 (24).
Under the IMFHL program, the two survey rounds collected data from 21,732 women across
households with different level of program exposure. Data was collected from households in
villages where either the SHG was the only program implemented (comparison villages) or
villages where both SHG and the health intervention were implemented (intervention villages).
As both comparison and intervention villages had SHGs, data from households in these villages
were collected from SHG-member households as well as non-member households (24).
Household data was also collected from villages that did not have any program intervention to
reflect natural changes in villages outside of program exposure (pure control).
Research questions were separately addressed and studied using the programs’ data and are
presented across three separate chapters 4-6. The research studies vary in the analytical sample
size based on the individual research question and households used. Individual study details are
shown in Table 3-1.
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Table 3-1 Household categories according to IMFHL program exposure with details of sample size for each study

Household According to Program Exposure
Sr.
no

1

Survey Round I and Round
II: total data collected

2.

Research study I:
Determinants of membership
and duration of membership
among members and nonmembers in program villages

3.

Households in
villages without any
program intervention
(pure Control
Households)

Non-Members: Households
in villages where SHG only
or SHG and health were
implemented

21,732

4,693

8,174

15,300

7,252

Analytical
sample size

Not used for the
analysis as the study
focussed on program
villages only.

17,232

3,705

Analytical
sample size

22 percent

(SHG)
Members:
Households in
villages with
SHG only
intervention

(SHG plus Health)
Members: Households in
villages with SHG plus
Health intervention

4,482

4,383

8,048

(47 percent of total analytical
sample size)

53 percent

Research study II:
Program impact on the
Knowledge of danger signs
of obstetric complications
among women in members
and non- member households

4.

Sample Size

Research study III:
Program impact on

17,244

6,383

3,622

3,522

37 percent

21 percent

20 percent

3,709

6,388

3,623

3,524

22 percent

37 percent

21 percent

21percent
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Household According to Program Exposure
Sr.
no

Sample Size

Improving birth preparedness
and complication readiness
among women in members
and non-member households

Households in
villages without any
program intervention
(pure Control
Households)

Non-Members: Households
in villages where SHG only
or SHG and health were
implemented

Analytical
sample size
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(SHG)
Members:
Households in
villages with
SHG only
intervention

(SHG plus Health)
Members: Households in
villages with SHG plus
Health intervention

Chapter 3

Description of Program Exposure, Outcome and Confounding
Variables
This section presents an overview of the exposure, outcome and confounding variables included
in the study along with a short description of the methods used for the three research studies.
The first study evaluated determinants of membership and duration of membership by
comparing members and non-members in the villages where SHGs were established. Therefore,
for the first study, the analysis framework excluded non-member women in the villages where
there was no program implementation (pure control households). Studies two and three
evaluated the program’s impact on maternal knowledge and practice across four levels of
program exposure. Each research study’s chapter will have a detailed description of individual
variables (outcome, exposure and covariates) and methods. Table 3-2 provides a snapshot of
outcome and exposure variables, as well as the methods used in each study.
3.8.1 Outcome Variables
The outcome variables were derived from the dataset and constructed for each research study.
Table 3-2 provides an overview of the research study, explanatory and outcome variables and
quantitative analysis models used. The first outcome evaluated in chapter four/paper I assessed
determinants of membership in the SHG program and duration of the membership. A binary
outcome and count outcome were constructed from combining membership information for the
eligible woman and household member in both rounds. A count variable was also derived to
assess the duration of membership for eligible woman and household member by combining
the difference between the date of joining SHG and the date the respondent was interviewed in
the survey.
The derivation of the outcome variables for the second and third study was informed by a review
of a broader maternal health literature. The second study outcome variable, knowledge of key
danger signs of obstetric complications, was constructed by clinically assessing danger signs
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linked with direct causes of maternal mortality in India. The construction of this variable is a
significant improvement over previous literature that used knowledge of a limited number of
danger signs to represent full knowledge. Instead, the danger sign outcome variable for this
study was constructed by using more comprehensive knowledge of all key danger signs.
Therefore, it represents a comprehensive measure of maternal danger sign knowledge. The
outcome for the third study, birth preparedness and complication readiness, was also
constructed for this study by combining key steps according to the WHO classification of
BPCR.
3.8.2 Explanatory Variables
The explanatory variable for the first study represented a set of economic, sociodemographic,
health, area-level individual and household characteristics. However, for the second and third
study where the thesis analysed the IMFHL program effect on maternal knowledge and practice,
the set of explanatory variables were grouped into exposure variables and confounding
variables. Three different exposure variables were used to establish the program’s main effect
and extent of diffusion of knowledge and practice from members to non-members. Out of the
three exposure variables (household’s level of program exposure, survey round and interaction
of round by household exposure), only the household level of program exposure was derived.
The household exposure variable was the main explanatory variable and derived by combining
household membership status to represent members and non-members along with the category
of village. As described previously, villages were categorised as either intervention (SHG plus
health), comparison (SHG only) and control (no SHG, no health). Accordingly, the household
exposure variable had four levels described in Table 3-2. The construction of the exposure
variable was based on the ‘Difference in Difference’ methodology with an intervention and
valid comparator groups, which added to the robustness of the study results. The exposure
variable consisted of four levels of household exposure to the IMFHL program, namely i)
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households in pure control villages where no program input was provided, ii) non-member
households in villages where the program was implemented, iii) households in villages where
only microfinance component of the program was implemented, and iv) households in villages
where microfinance plus health literacy was provided. The different household levels reflect
the exposure to the program and non-program exposure that allows the thesis to assess a
potential change of maternal health outcome occurring in households linked to IMFHL.
A comprehensive set of confounding variables capturing individual, household and communitylevel characteristics were identified from the broader maternal and child health literature and
included in the three studies. The confounding variables broadly reflected socio-demographic
(14,30–35), health service (10,36–41) and area-level factors (42–50). Details of the confounders
used in the three studies are provided in subsequent Chapters (4 to 6); they are also presented
in Table 3-3. All confounding variables used in this analysis were based on information directly
collected from/observed in the IMFHL surveys, except for the wealth quintile, as a measure of
household asset ownership is derived from information collected in the survey. The wealth
quintile variable has been created using observed indicators of household asset ownership and
principal component analysis based on polychoric correlations.
3.8.3 Construction of the Wealth Index and Wealth Quintile Variables
Household socioeconomic status is a recognised social determinant of health (9,51,52). In lowincome settings, resource limitations in measuring household income or expenditure data have
led to alternative measures such as a wealth-based index to reflect household socioeconomic
status (53,54). Health outcomes are considered to be linked more to permanent income rather
than current income; therefore, a more permanent measure of a household’s economic status is
used in this thesis (53,54). The wealth index uses variables that capture longer-term living
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standards such as household ownership of durable assets, for example, television, mobile and
other household utilities (53–55)
The wealth index was constructed in this thesis using principal component analysis, which is a
well-established data reduction statistical technique used in the public health literature to create
a few summary variables by combining all asset-based indicators reflecting household socioeconomic status (53–56).
The principal component analysis (PCA) methodology has largely been established through the
Demographic and Health Survey conducted in many countries (53–57).
In the IMFHL program, a household questionnaire was used to collect data on 24 household
assets and household characteristics, all binary coded (yes versus no categories). The survey
instrument used the same asset list as the fourth round of the Demographic and Health Survey
survey for India or the National Family Health Survey-IV conducted in 2015-16. Key assets
whose data was available in both rounds were considered for the construction of the wealth
index. Moreover, variables that had a frequency of 90 percent or more for the ‘no’ category
were identified and excluded from the index in order to retain only those variables explaining
most of the wealth differential between households.
Furthermore, as the ownership of households’ assets in the IMFHL program were all on a
categorical scale as opposed to a continuous scale, the use of polychoric PCA was deemed
appropriate. The specific steps are described as follows. First, polychoric correlation
coefficients among all retained variables were estimated. Then, principal components based on
these polychoric correlations were created, with the first component accounting for the
maximum/large variance across all the specified variables (58). The polychoric PCA was used
with varimax rotation to generate the wealth components shown in Table 3-4** with factor
loading explaining the contribution of each indicator on the PCA components.
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The first PCA component was retained as the wealth index, which was transformed into five
equal wealth quintiles of 20 percent each based on relative wealth. Quintiles were then flipped
or recoded to reflect a decreasing wealth gradient from richer to poorer. Importantly, since the
wealth index was created for a poor population, it allowed for the generation of poverty gradient
among the poor, descending from the general poor to the poorest of the poor (53,54).
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Table 3-2 Overview of the three research studies conducted and main explanatory and outcome variables

S.no
1

Research study
Research study I:

Examine the determinants
of membership and duration

•
•
•

Independent
Dependent
(exposure variable)
(outcome variable)
Binary outcome:
Economic variables
SHG Membership – 0
Socio-Demographic variables
(non-member) and 1
Health-and area-level variables
(member)

of membership among
members and non-members

Count Data:

in program villages

Duration of membership in

Statistical Analysis
Multivariable regression
analyses:

•

Multiple Logit regression
models where
independent variables in
different categories were
included in groups in a
stepwise forward
regression for examining
the determinants of
membership

•

Negative binomial hurdle

terms of number of completed
months

regression model for the
duration of membership
(59).
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S.no

2

Independent
(exposure variable)

Research study

Dependent
(outcome variable)

Statistical Analysis

Binary Variable:
Ordinal Variable
Multivariable logit regression
Four Levels of Household
models (I-IV) analysis
Evaluate the Program
• Knowledge of Maternal
(HH)Microfinance Exposure:
danger Sign: No or partial
impact on the Knowledge of 1. HH in a village with no
• Model I and II explore the
knowledge
(=0),
and
main effect of program
Danger Signs of Obstetric
program intervention
complete knowledge of
exposure
without
Complications among
danger signs (=1).
2. Non-Member Household in
confounders
members and non- member
program village
in program and pure control 3. SHG only Household in village
• Models III and IV explore
Research study II:

villages.
4.

with SHG only intervention

the effect of program

SHG+ Health Household in

adjusting for confounders

villages with SHG plus Health

at

intervention

household and community
level

Second

Exposure

Variable

comprised of a binary variable
capturing survey round (time)
1.
2.

Round-I (2015)
Round-II (2017)
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S.no
3

Research study
Research study III:
Evaluate the Program impact
on Birth preparedness and
complication readiness
(BPCR) practice among
members and non-member in
program and pure control
villages.

Independent
(exposure variable)

Dependent
(outcome variable)

Statistical Analysis

Binary Variable:
Ordinal Variable
Multivariable
logit
Four Level of Household (HH)
regressions models (I-IV)
• Partial or no BPCR
Microfinance (MF) Exposure as
analysis
preparation
(0)
and
‘1’
above
Binary exposure variable: survey
representing complete • Model I and II explore
the main effect of
round (time) described as above.
BPCR steps as per
program
exposure
WHO guidelines
without confounders.

•
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Models III and IV
explore the effect of
program adjusting for
confounders
at
individual,
household
and community level.
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Table 3-3 Tabulated list of confounding variables used in study I, II and III

Individual Health and Health System Variables
Individual Health (5 variables are
included)

Health System (7 variables are
included)

1. Parity (number of previous
pregnancies) of Eligible Woman

1. Place of Last Delivery

2. Any Past Pregnancy Loss (due to
spontaneous/induced abortion) to
the woman
3. Total number of Pregnancy Loss to
the woman

2. Duration (in hours) of stay in
Health Facility immediately
after delivery
3. If the mother has received 3
PNC in the first seven days after
delivery
4. Number of contact with
ASHA/ANM/AWW/SHG in last
pregnancy*
5. Total Number of Private Doctor
Clinics in village
6. Number of community health
workers (ASHA & ANM) in the
village
7. If the woman had received four
or more Antenatal Check-up
(ANC) in the last pregnancy
with urine/blood pressure
/weight/abdominal/ultrasound
test in the last ANC

4. If the woman had experienced any
complication in the last
pregnancy/labour or postpartum
5. Eligible woman’s knowledge of the
minimum number of ANC required
during pregnancy
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Socio-demographic/Economic and Area-Level
Variables
Socio-demographic/Economic (15 Area-Level (4
variables are included)
variables
included)
1. Household (HH) with
1. Distance to
Below Poverty Line (BPL)
closest town
Card
2. Household Wealth Quintile 2. Population of
(Poor to Poorest)
Village
3. HH has Below Poverty Card 3. Availability of
#Quintile (Rich to Poor)
Health facility in
the village
4. Purpose of last loan
4. Distance to
borrowed
Primary health
Centre if not
available in the
5. Survey Round #Last Loan
village
Purpose
6. Last Loan Purpose
#Quintile(Rich to Poor)
7. Eligible woman (EW) Age
in years
8. HH Below poverty Card #
Parity

Chapter 3

Individual Health and Health System Variables
Individual Health (5 variables are
included)

Health System (7 variables are
included)

Socio-demographic/Economic and Area-Level
Variables
Socio-demographic/Economic (15 Area-Level (4
variables are included)
variables
included)
9. Eligible Woman Presently
Working to earn in cash, inkind or both
10. Family Type (nuclear
versus joint)
11. The religion of the
household head
12. Household Caste
13. Eligible Woman (EW) Age
in completed years
14. Eligible Woman (EW)
Education Level-Completed
15. EW’s Husband Education
Level

* Acronyms: Eligible woman (EW), Accredited Social Health Worker (ASHA)/Auxiliary Nurse Midwife (ANM) Anganwadi worker (AWW)-ASHA/ANM &AWW are Government
health workers situated in villages as per population guidelines and provide preventative maternal, child and other health services.
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Table 3-4 List of household characteristics and variables used for Wealth Quintile construction: Rotated factor loadings for each asset and unique variances.

Sr.no

Variable

Wealth Quintile

Unique Variation in Variables

1

Household construction material (brick or mud
walls)

0.7118

0.4932

2

Household has electricity connection

0.8341

0.304

3

Household possesses Mattress

0.4063

0.6731

4

Household possesses Chair

0.6885

0.3304

5

Household possesses table

0.7185

0.3174

6

Household possesses sewing machine

0.5925

0.4127

7

Household possesses mobile

0.4348

0.5016

8

Household possesses watch clock

0.5166

0.3948

9

Household possesses bicycle

-0.0573

0.314

10

Household possesses motorcycle

0.7659

0.3681

11

Household possesses water pump

0.4281

0.734

12

Household possesses electric fan

0.8815

0.2049

13

Household possesses colour television

0.8597

0.2254
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Chapters 4 to 6 presents each research study and details of the study methods. Chapter 4
examines the determinants of membership and duration of membership among women. This is
followed by chapters 5 and 6 that present findings from evaluating the impact of the IMFLH
program on maternal knowledge of danger signs and on the practice of BPCR. Results for each
study are presented in Chapters 4 to 6, while the final Chapter 7 provides a discussion on the
key findings from this work.

3.9
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4 Chapter 4: Examining the Determinants of Membership and
Duration of Membership in the IMFHL Program
The chapter is published as a journal article with PLOS ONE. The published article, along with
supplementary information, is inserted in this chapter in the journal’s format.
Article title ‘Participation in Microfinance based Self Help Groups in India: Who becomes a
Member and for How Long?’
Ahmad, D., Mohanty, I., Irani, L., Mavalankar, D., & Niyonsenga, T. (2020). Participation in
microfinance based Self Help Groups in India: Who becomes a member and for how long? PloS
One, 15(8), e0237519–. https://doi.org/10.1371/journal.pone.0237519

4.1 Summary of Paper I (Chapter 4)
Community-based interventions seek to improve maternal health outcomes through the
provision of skills and health literacy. While traditional evaluations of integrated community
health programs assess the impact of the health intervention being implemented, the underlying
platform is rarely evaluated to assess the profile of individuals joining the program. Studies also
show that women from poorer segments of society are more likely to have worse maternal
health and are less likely to be enrolled in community programs. Therefore, program evaluation
on community programs is likely to overestimate the impact of the health intervention when
the effect is primarily being drawn from a better-off population receiving the intervention. In
order to assess the effect of the IMFHL program on maternal health outcomes, this research
first evaluated the determinants of membership and continued membership of the underlying
platform used to promote health. The explanatory variables included economic, sociodemographic, health, and area-level characteristics. The two dependent variables comprised
SHG membership and duration of membership and were analysed using separate multivariable
regression models. While logit regression models were performed to assess the determinants of
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SHG membership, a negative binomial hurdle regression model was utilised for duration
analysis. All analyses were performed using Stata 16 (Statacorp, USA). The results showed that
poorer women were likely to be SHG members based on an income threshold limit. Importantly,
women from the poorest households were more likely to become members but were less likely
to stay members when further classified using asset-based wealth quintiles. Additionally, poorer
households compared to the marginally poor are less likely to become SHG members when
borrowing for any reason, including health reasons. The study supports the view that
microfinance programs need to examine their inclusion and retention strategies in favour of the
poorest household using multidimensional indicators that can capture poverty in its myriad
forms.
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Chapter 4/Paper I Published Version Inserted

Weblink to paper: https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0237519
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4.4 Paper I Supporting Information (S1-S4 Appendix)

S2 APPENDIX
Table: Different count data models for SHG Duration with Goodness of fit measures
Regression Model

Number of
Observations

No of

Log-

CAIC

BIC

Parameters Likelihood

Poisson

15,300

22

-267,857

535,827

536,255

Negative Binomial

15,300

22

-50,652

101,419

101,854

Zero Inflated Poisson

15,300

22

-78,252

156,620

157,063

Zero Inflated Negative

15,300

22

-35,779

71,676

72,127

15,300

22

-45,713

91,653

92,516

Binomial
Hurdle Negative
Binomial
Notes: CAIC: Consistent Akaike Information Criterion; BIC: Bayesian Information Criterion
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S3 APPENDIX
Table: Summary statistics of selected variables by Non-Self-Help Group [NonSHG]Household and Self-Help Group [SHG] Households.
Variable
Summary Statistics(N=15,300)
Sr.no

Non-SHG

SHG

Households(=0)

Households(=1)

Mean/Proportion

Mean/Proportion

(SD)

(SD)

Dependent Variable
1.

SHG Membership status (=1 if the eligible
woman is herself a member or belongs to an

47%

53%

SHG member household)
2.

SHG Duration (in completed months once
enrolled into a SHG)

NA

42
(33)

Independent Variables: Economic Characteristics
3.
4.

Household (HH) with Below Poverty Line
(BPL) Card
Household Wealth Quintile (Poor to

40%

51%

1. Marginally Poor

22%

19%

2. Moderately Poor

19%

20%

3. Poor

20%

21%

4. Poorer

20%

20%

5. Poorest

19%

20%

72%

61%

3%

10%

6%

11%

Poorest )

5.

Purpose of Last Loan Borrowed by SHG
and Non-SHG Members from any source.
1. No Loan Taken
2. Enterprise Purposes (To start or
expand the business)
3. Non-Enterprise(Repay old loan,
Child’s education or Marriage,
House Repairs)
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Variable

Summary Statistics(N=15,300)
Non-SHG

SHG

Households(=0)

Households(=1)

Mean/Proportion

Mean/Proportion

(SD)

(SD)

4. Health & Illness(For Treatment of
Illness or Delivery)

5%

12%

5 Others(Reason not stated)

4%

6%

Sr.no

Independent Variables: Socio-demographic and Health aspects
6.

Eligible Woman Presently Working to

13%

17%

56%

61%

Muslim

9%

7%

Hinduism & Others

91%

93%

General Caste

14%

11%

Other Backward Caste

44%

40%

Scheduled Tribe

6%

5%

Scheduled Caste

36%

44%

26

26

(4.6)

(4.6)

No schooling

34%

33%

Completed Primary& Middle

38%

41%

28%

26%

17%

17%

earn in cash, kind or both
Joint and Extended Family

7.

Household
8.

9.

10

Religion

Scheduled Caste

Eligible Woman (EW)Age in completed
years

11.

Eligible Woman(EW’s) Education Level

School(year nine)
Completed Secondary(up to year 10)
and Above
12.

EW’s Husband Education Level
No schooling
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Variable

Summary Statistics(N=15,300)
Non-SHG

SHG

Households(=0)

Households(=1)

Mean/Proportion

Mean/Proportion

(SD)

(SD)

46%

51%

37%

32%

2.3

2.5

(1.4)

(1.5)

0.35

0.41

(0.76)

(0.83)

Home Delivery

12%

9%

Institutional Delivery

88%

91%

Sr.no

Completed Primary& Middle
School(year nine)
Completed Secondary(year 10) and
Above
13.
14.
15.

Parity of Eligible Woman
Total Pregnancy Loss
Place of Last Delivery

Independent Variables: Area ( Village) Level Characteristics
16.
17.
18.

0.19
(0.76)
1.8
(2.1)

0.23
(0.96)
2.0
(2.4)

No Health Facility available in the
village
Only Government Facility in village

28%

26%

58%

58%

Only Private Facility in village

2%

2%

Both Government and Private in the

12%

14%

Mean Number of Private Doctor Clinics
in village
Mean Number of ASHA & ANM in the
village
Availability of Any Govt. health facility
in the village

village
19.

Mean number of contact with
3.7
ASHA/ANM/AWW/SHG in last
(5.3)
pregnancy
Independent Variables: Round Characteristics
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Variable

Summary Statistics(N=15,300)
Non-SHG

SHG

Households(=0)

Households(=1)

Mean/Proportion

Mean/Proportion

(SD)

(SD)

Round 1 /Baseline-2015 (=0)

61%

51%

Round 2/ Endline-2017 (=1)

9%

49%

Sr.no

20.

Evaluation Survey Round

Acronyms: Eligible woman(EW), Accredited Social Health Worker (ASHA)/Auxiliary Nurse
Midwife(ANM) Anganwadi worker(AWW)-ASHA/ANM &AWW are government health workers
situated in villages as per population guidelines and provide preventative maternal, child and other
health services.
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S4 APPENDIX
Table. Results from the Multivariate Logit Regression for Determinants of SHG Membership and Hurdle Negative Binomial Regression
for Determinants of SHG Duration of Membership
SHG Duration:
SHG Membership Logit Analysis
Hurdle Negative Binomial
Analysis
Model II (Economic + Model III (Economic+
Model III ( Economic +
S.n
Model I (Economic
Variable name
Socio-demographic
Socio-demographic+ Socio-demographic + Area
o
variables only)
variables)
Area Variables)
Variables)
OR (95% CI)
OR (95% CI)
OR (95% CI)
IRR (95% CI)
Household (HH) has Below
1
Poverty (BLP) Card
No(reference)
1.83 ***
2.10 ***
1.87 ***
0.99
Yes
(1.58-2.11)
(1.77 -2.50)
(1.57-2.23)
(0.91-1.07)
2
Quintile (rich to poor)
1. Marginally Poor
(reference)
1.32***
1.29***
1.42***
0.93*
2. Moderately Poor
(1.15-1.52)
(1.11-1.48)
(1.21-1.67)
(0.85-1.01)
1.29***
1.23**
1.35***
0.86***
3. Poor
(1.12-1.48)
(1.06-1.43)
(1.14-1.59)
(0.79-0.93)
0.81***
1.35***
1.32***
1.65***
4. Poorer
(0.74-0.89)
(1.18-1.55)
(1.14-1.53)
(1.39-1.94)
5. Poorest

1.35***
(1.18-1.54)

1.27***
(1.10-1.48)
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OR (95% CI)

Model II (Economic +
Socio-demographic
variables)
OR (95% CI)

Model III (Economic+
Socio-demographic+
Area Variables)
OR (95% CI)

SHG Duration:
Hurdle Negative Binomial
Analysis
Model III ( Economic +
Socio-demographic + Area
Variables)
IRR (95% CI)

BPL(Yes) #Quintile 2
(Moderately Poor)

0.87
(0.71-1.07)

0.86
(0.71-1.06)

0.92
(0.74-1.13)

1.07
(0.96-1.17)

BPL(Yes) # Quintile 3 (Poor)

0.85
(0.70-1.04)

0.85
(0.70-1.05)

0.94
(0.76-1.16)

BPL(Yes) # Quintile 4 (Poorer)

0.73***
(0.59-0.89)

0.74***
(0.60-0.91)

0.80**
(0.65-1.00)

1.05
(0.95-1.16)
1.04
(0.94-1.15)

BPL(Yes )# Quintile 5
( Poorest)

0.77***
(0.63-0.94)

0.81**
(0.65-1.00)

0.89
(0.71-1.11)

1.04
(0.94-1.15)

SHG Membership Logit Analysis
S.n
o

3.

Variable name

Model I (Economic
variables only)

HH has Below Poverty Card #
Quintile (Rich to Poor)
BPL card (Yes)# Quintile 1
(Marginally Poor)(reference)

4

Eligible Woman Presently
Working status
Not Working (reference)
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SHG Membership Logit Analysis
S.n
o

Variable name

Presently Working to earn in cash,
kind or both
5

SHG Duration:
Hurdle Negative Binomial
Analysis
Model III ( Economic +
Socio-demographic + Area
Variables)
IRR (95% CI)
0.99
(0.94-1.03)

OR (95% CI)

Model II (Economic +
Socio-demographic
variables)
OR (95% CI)

1.30***
(1.19-1.43)

1.25***
(1.14-1.38)

Model III (Economic+
Socio-demographic+
Area Variables)
OR (95% CI)
1.25***
(1.13-1.38)

1.34***
(1.24-1.45)

1.33***
(1.23-1.44)

1.18***
(1.13-1.22)

1.17***
(1.04-1.33)

1.19***
(1.05-1.35)

0.96
(0.90-1.02)

1.04
(0.93-1.15)

0.95
(0.85-1.07)

0.93***
(0.88-0.99)

1.02

1.04

0.88***

Model I (Economic
variables only)

Type of Family
Nuclear Family (reference)
Joint & Extended Family

6

Religion (Household Head)
Muslim Household(reference)
Hinduism & Others

7

Caste
General Caste(reference)
Other Backward Caste
Scheduled Tribe
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Model II (Economic +
Socio-demographic
variables)
OR (95% CI)
(0.84-1.18)

Model III (Economic+
Socio-demographic+
Area Variables)
OR (95% CI)
(0.87-1.24)

SHG Duration:
Hurdle Negative Binomial
Analysis
Model III ( Economic +
Socio-demographic + Area
Variables)
IRR (95% CI)
(0.81-0.97)

1.34***
(1.19-1.50)
1.01***
(1.00-1.02)

1.25***
(1.12-1.41)
1.01***
(1.00-1.02)

0.86***
(0.81-0.91)
1.02***
(1.01-1.02)

Completed Primary& Middle
School( up to year 9)

1.26***
(1.16-1.37)

1.19***
(1.09-1.30)

0.97
(0.93-1.02)

Completed Secondary(up to year
10) and Above

1.23***
(1.10-1.36)

1.13**
(1.01-1.26)

0.91***
(0.86-0.96)

SHG Membership Logit Analysis
S.n
o

Variable name

Model I (Economic
variables only)
OR (95% CI)

Scheduled Caste
8

Eligible woman (EW) Age in
years

9

Eligible woman education
level(completed years )
No schooling(reference)

10

EW’s Husband Education
level(completed)
No schooling(reference)
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Model II (Economic +
Socio-demographic
variables)
OR (95% CI)

Model III (Economic+
Socio-demographic+
Area Variables)
OR (95% CI)

SHG Duration:
Hurdle Negative Binomial
Analysis
Model III ( Economic +
Socio-demographic + Area
Variables)
IRR (95% CI)

Completed Primary& Middle
School(up to year 9)

1.12***
(1.01-1.23)

1.09*
(0.98-1.19)

1.07***
(1.02-1.11)

Completed Secondary(up to year
10) and Above

0.92
(0.82-1.03)
1.12***
(1.08-1.17)

0.93
(0.83-1.05)
1.10***
(1.06-1.15)

1.13***
(1.07-1.19)
0.98*
(0.96-1.00)

0.90***
(0.86-0.95)
1.09***
(1.04-1.14)

0.89***
(0.85-0.94)
1.05**
(1.00-1.09)

1.01
(0.99-1.03)
1.02**
(1.00-1.04)

1.10*

1.09**

SHG Membership Logit Analysis
S.n
o

Variable name

Model I (Economic
variables only)
OR (95% CI)

11

Parity

12

HH Below poverty Card #
Parity
No BPL card # Parity(reference)
Yes card# Parity

13

Total Pregnancy Loss

15

Place of Last Delivery
Home Delivery(reference)
Institutional Delivery
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Model III (Economic+
Socio-demographic+
Area Variables)
OR (95% CI)
(0.98-1.23)

SHG Duration:
Hurdle Negative Binomial
Analysis
Model III ( Economic +
Socio-demographic + Area
Variables)
IRR (95% CI)
(1.01-1.17)

0.95
(0.88-1.03)
0.94
(0.71-1.26)
0.83
(0.83-1.11)
1.02
(0.97-1.07)

1.03**
(0.99-1.07)
1.03
(0.92-1.16)
1.06**
(1.00-1.13)
0.99
(0.98-1.01)
0.98***
(0.98-0.99)

SHG Membership Logit Analysis
S.n
o

Variable name

Model I (Economic
variables only)
OR (95% CI)

15

Model II (Economic +
Socio-demographic
variables)
OR (95% CI)

Availability of Health facility in
the village
No Health Facility(reference)
Only Government Health Facility
Only Private Health Facility

16

Both Government & Private
Health Facility
Total Number of Private Doctor
Clinics in village

17

Number of community health
workers(ASHA & ANM) in the
village

1.06***
(1.04-1.08)

18.

Number of contact with
ASHA/ANM/AWW/ SHG in
last pregnancy

1.01***
(1.01-1.02)
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SHG Membership Logit Analysis
S.n
o

Variable name

Model I (Economic
variables only)
OR (95% CI)

19.

Model II (Economic +
Socio-demographic
variables)
OR (95% CI)

Model III (Economic+
Socio-demographic+
Area Variables)
OR (95% CI)

SHG Duration:
Hurdle Negative Binomial
Analysis
Model III ( Economic +
Socio-demographic + Area
Variables)
IRR (95% CI)

Last Loan Purpose
No Loan availed(reference)
4.52***
(3.08-6.63)
3.10***
(2.24-4.28)
1.71***
(1.28-2.27)
2.28***
(1.43-3.63)

Enterprise reasons
Non- Enterprise reasons
Health and Illness
Others(Reason not stated)
20

1.73***
(1.52-1.97)
1.78***
(1.56-2.03)
1.38***
(1.20-1.60)
1.42***
(1.18-1.71)

Evaluation Round
Round1(reference)
1.63***
(1.48-1.78)

Round 2
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Model III (Economic+
Socio-demographic+
Area Variables)
OR (95% CI)

SHG Duration:
Hurdle Negative Binomial
Analysis
Model III ( Economic +
Socio-demographic + Area
Variables)
IRR (95% CI)

Round 2#Loan for Non –
Enterprise reasons

0.42***
(0.30-0.60)
0.72***
(0.57-0.94)

0.55***
(0.50-0.61)
0.59***
(0.54-0.66)

Round 2#Loan for Health and
Illness reasons

0.62***
(0.50-0.76)

0.61***
(0.53-0.70)

Round 2# Loans for Other
purposes

0.48***
(0.34-0.69)

0.61***
(0.53-0.69)

1.31
(0.82-2.08)

1.09
(0.95-1.26)

SHG Membership Logit Analysis
S.n
o

Variable name

Model I (Economic
variables only)
OR (95% CI)

21

Model II (Economic +
Socio-demographic
variables)
OR (95% CI)

Round# Last Loan Purpose
Round 1#NoLoan (reference)
Round 2# Loan for Enterprise
reasons

22

Last Loan Purpose# Quintile
(Rich to Poor)
No Loan Taken # Quintile 1
(reference)
Loan for Enterprise Reasons#
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SHG Membership Logit Analysis
S.n
o

Variable name

Model I (Economic
variables only)
OR (95% CI)

Model II (Economic +
Socio-demographic
variables)
OR (95% CI)

Model III (Economic+
Socio-demographic+
Area Variables)
OR (95% CI)

SHG Duration:
Hurdle Negative Binomial
Analysis
Model III ( Economic +
Socio-demographic + Area
Variables)
IRR (95% CI)

Quintile 2 (Moderately Poor)
Loan for Non-Enterprise
Reasons# Quintile 2(Moderately
Poor)
Loan for Health Reasons#
Quintile 2(Moderately Poor)
Loan for Other Reasons#
Quintile 2(Moderately Poor)
Loan for Enterprise Reasons#
Quintile 3(Poor)
Loan for Non-Enterprise Reasons
# Quintile3(Poor)
Loan for Health Reasons #
Quintile 3(Poor)
Last Loan Purpose# Quintile
(Rich to Poor) continued
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0.64***
(0.44-0.92)

0.98
(0.86-1.12)

0.56***
(0.40-0.79)
1.18
(0.71-1.97)
1.31
(0.83-2.08)
0.61***
(0.42-0.87)
0.66***
(0.47-0.91)

1.18**
(1.01-1.37)
1.02
(0.86-1.22)
1.09
(0.94-1.26)
1.11
(0.97-1.26)
1.13*
(0.98-1.31)
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SHG Membership Logit Analysis
S.n
o

Variable name

Model I (Economic
variables only)
OR (95% CI)

Model II (Economic +
Socio-demographic
variables)
OR (95% CI)

Loan for Other Reasons# Quintile
3(Poor)
Loan for Enterprise Reasons#
Quintile 4(Poorer)
Loan for Non-Enterprise Reasons
#Quintile 4(Poorer)
Loan for Health Reasons #
Quintile 4(Poorer)
Loan for Other Reasons#
Quintile 4(Poorer)
Loan for Enterprise Reasons#
Quintile 5(Poorest)
Loan for Non-Enterprise Reasons
#Quintile 5(Poorest)
Loan for Health Reasons#
Quintile 5(Poorest)
Loan for Other Reasons#
Quintile 5(Poorest)
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Model III (Economic+
Socio-demographic+
Area Variables)
OR (95% CI)
1.35
(0.82-2.22)
1.69**
(1.00-2.85)
0.75
(0.49-1.13)
0.55***
(0.39-0.76)
0.64*
(0.39-1.04)
1.52
(0.86-2.69)
0.69*
(0.45-1.04)
0.44***
(0.31-0.61)
0.64*
(0.38-1.07)

SHG Duration:
Hurdle Negative Binomial
Analysis
Model III ( Economic +
Socio-demographic + Area
Variables)
IRR (95% CI)
1.09
(0.93-1.29)
0.86**
(0.75-0.99)
1.06
(0.91-1.23)
1.15
(0.99-1.33)
1.12
(0.42-1.34)
0.89*
(0.76-1.04)
0.98
(0.85-1.14)
1.11
(0.96-1.30)
1.02
(0.85-1.22)
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SHG Duration:
SHG Membership Logit Analysis
Hurdle Negative Binomial
Analysis
Model II (Economic + Model III (Economic+
Model III ( Economic +
S.n
Model I (Economic
Variable name
Socio-demographic
Socio-demographic+ Socio-demographic + Area
o
variables only)
variables)
Area Variables)
Variables)
OR (95% CI)
OR (95% CI)
OR (95% CI)
IRR (95% CI)
Estimation of Model Fit
SHG Membership(Logit)
SHG Duration(HNB)
Model I
Model II
Model III
Model III
-9,945
-45,713
Log likelihood
-10,584
-10,331
Number of Observation
15,300
15,300
15,300
15,300
AIC/BIC
20,942
21026
20,711
20,895
20,002
20,430
91,653
92,516
Note: Confidence intervals in parentheses; and significant p-value showing 0.01***,0.05** and 0.10* levels. Log-likelihood and AIC/BIC values
were also reported.
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5. Chapter 5: Impact of the IMFHL Program on Knowledge of
Danger Signs of Obstetric Complications.
The chapter is published as a journal article by BMC Pregnancy and Childbirth. The published
article is inserted in the chapter in the journal’s format.
Published article title ‘The Knowledge of Danger Signs of Obstetric Complications among
Women in Rural India: Evaluating an Integrated Microfinance and Health Literacy Program.’
Ahmad D, Mohanty I, Hazra, A. et al. The knowledge of danger signs of obstetric
complications among women in rural India: evaluating an integrated microfinance and health
literacy
program.
BMC
Pregnancy
Childbirth
2021
Jan
23; 79.
https://doi.org/10.1186/s12884-021-03563-5

5.1 Summary of Chapter 5 (Paper-II)
The previous chapter(4) provides context on factors influencing SHG membership and duration
of membership among low-literacy income poor women in rural Uttar Pradesh, India. In this
chapter, the impact of IMFHL membership on knowledge of danger signs commonly associated
with mortality and morbidity in the rural Indian setting is evaluated across SHG and non-SHG
members. The importance of danger sign knowledge for maternal health has been explained
using the three delays model and situated against ANC limitations in rural India that creates a
knowledge deficit among low-literacy income-poor women. The second paper (or chapter 5)
examines the effect of IMFHL program exposure on levels of danger signs among SHG
members due to program dissemination activities and in Non-SHG members living in the same
village through the process of diffusion. Using multivariate logistic regression modelling, the
paper evaluates the IMFHL program’s main effect on the outcome and secondary effect when
adjusting for a range of confounders. The results show that SHG members were more likely to
recall danger signs when they had received the additional health literacy. Moreover, the results
also demonstrate a diffusion effect of increased knowledge among non-SHG members in
villages where SHG plus health literacy intervention was conducted. The importance of these
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findings has been explained in being able to address delays in care-seeking during maternal

emergencies, which are associated with adverse maternal health outcomes and worsening of
poverty among rural households due to distress borrowing.
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5.2 Declaration of Co-authorship for Chapter 5 / Paper II
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5.3

Chapter 5/Paper II published Version Inserted

Weblink to paper:
https://bmcpregnancychildbirth.biomedcentral.com/articles/10.1186/s12884-021-03563-5
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6 Chapter 6: Impact of the IMFHL Program on Improving Birth
Preparedness and Complication Readiness
The chapter was submitted as a journal paper and is under review at the time of thesis
submission.
Word version of the paper is enclosed as chapter six, and the preprint version is provided as
appendix I in appendices.
Submitted Paper Title ‘Improving birth preparedness and complication readiness through an
integrated microfinance and health literacy program: Evidence from rural India.’
Ahmad D, Mohanty I, Niyonsenga T (2020). Improving birth preparedness and complication
readiness through an integrated microfinance and health literacy program: Evidence from rural
India. Published preprint version available at https://dx.doi.org/10.2139/ssrn.3685325
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6.1 Declaration of Co-authorship For Chapter 6 / Paper III
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6.2 Chapter 6: Abstract
Despite the Maternal Mortality Rate(MMR) almost halving over the past two decades,
approximately 295,000 deaths occurred annually in 2017. They occur in high-burden regions
where most preventable deaths are precipitated by delays in maternal care provision. Recently,
a novel community health program, the IMFHL, promoted BPCR among women as an
intervention to reduce delays in seeking care through microfinance-based women-only SHGs
in India. We evaluated the impact of the IMFHL program on BPCR practice by women in one
of India’s poorest states-Uttar Pradesh, adjusting for a comprehensive set of confounders at the
community, household, and individual levels. We investigated if there is a diffusion of
knowledge of BPCR from SHG members receiving health literacy intervention to non-members
in program villages. Method: Using secondary survey data from the IMFHL project, we
analysed data from 17,244 women across SHG and non-member households in rural Uttar
Pradesh. We performed multivariable logistic regressions to estimate adjusted IMFHL
program’s and confounders’ effects on maternal BPCR practice. Results: Membership in SHG
alone is positively associated with BPCR practice. Furthermore, the odds of practising complete
BPCR increases by almost fifty percent when a maternal health literacy component is added to
the SHGs. A diffusion effect was found for BPCR practice from SHG members to non-members
only when an added health literacy component was integrated into the SHG model. The main
effect of the IMFHL program on BPCR practice remained stable in the presence of confounders
suggesting that the delivery of health messages is undiluted by other non-programmatic factors
at the individual, household, and community level. Among confounders, only the poorest
households as captured by the wealth quintile were significantly negatively associated with
BPCR practice. Conclusion: The public health literature promotes the adoption of BPCR
practices to improve maternal health outcomes. The study shows that SHGs exert both a
dissemination effect of planned health behaviour within members, as well as a diffusion effect
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of the natural transfer of BPCR from members to non-members when SHGs are enriched with
a health literacy component. The study provides evidence to guide the implementation of
community health programs seeking to promote BPCR practices through health literacy
channels in low resource settings.

6.3

Background

Improving maternal health is a global priority in the attainment of the SDGs. Over the last two
decades, health system reforms and improvements in overall socio-economic conditions in lowresource countries led to an almost fifty per cent reduction in maternal deaths by the end of the
Millennium Development Goal (MDG) in 2015 compared to the 1990s level (1–3). However,
the rate of decline was inadequate to meet the global MDG target of 75 per cent reduction in
maternal mortality rate (MMR), defined as the number of maternal deaths during a given time
period per 100,000 live births during the same time period (3,4). Consequently, more than
295,000 maternal deaths occurred in 2017, mostly due to preventable causes in the maternity
period from pregnancy-childbirth to 42 days post-delivery, namely due to hypertensive
disorders of pregnancy (pregnancy-induced hypertension-PIH/Eclampsia), severe bleeding,
obstructed labour and sepsis (4–6). Despite established treatment options for these causes, the
high number of unnecessary deaths stemming from them reflect the residual gap from the
MDGs. The current SDG era has an even stringent target of reducing MMR to 70 per 100,000
live births by 2030 for all countries (5). Achieving the SDG’s maternal health goal requires
concerted action in select high poverty and low-resource countries in Sub-Saharan Africa and
South Asia, where almost 99 per cent of global preventable maternal deaths occurred (1,7,8).
After Nigeria, India accounts for the world’s second-highest maternal deaths, with 45,000
maternal deaths annually (9,10). Although India has invested substantially in improving health
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service delivery for its predominantly rural population, maternal deaths represent almost 10 per
cent of global maternal deaths (6,8). Attaining the SDG goal requires specific improvements in
high burden regions like India to accelerate maternal mortality decline beyond what was
observed in the MDG era, and to adopt novel strategies in the interim that bridge health system
inadequacies with civil society actions (11,12).
The World Health Organization (WHO) recommends skilled birth attendance and access to
timely emergency obstetric care during maternal complications as crucial interventions to
impact maternal and neonatal mortality (13). Improving BPCR is a crucial strategy to reduce
maternal mortality through increasing awareness and preparedness around emergency
obstetrics care in low resource settings (13). The WHO recommends BPCR as a process of
planning by women, households and communities to adopt key guided steps that help families
navigate complex decision-making during maternal complications about when to act and where
to seek care in order to reduce the delays in seeking facility care. According to the WHO, BPCR
broadly comprises of the following preventative steps: decide on the place of delivery - home
or health facility; identify the facility that could provide emergency care; identify people to
accompany the woman to the hospital for delivery; identify people to take care of children at
home; save/arrange money for delivery expenses or in case of emergency; make advance
arrangement of transportation to go to the facility; identify institution where to rush in case of
emergency (13).
Pregnant women and their households are expected to receive BPCR advice as part of the
antenatal care services by the health worker or through home visits (13). While the evidence of
BPCR effects on maternal mortality reduction is mixed, a 2017 systematic review showed that
the adoption of BPCR as part of an intervention package has the potential to improve careseeking and encourages timely use of health facility in maternal; and neonatal complication
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(14). A study from an urban slum in India showed that skilled attendance at birth was almost
30 per cent higher among well prepared compared to less prepared mothers (15). Another study
from Uganda showed that past experience of maternal complication and awareness of maternal
danger signs are predictors for higher BPCR knowledge (16). Moreover, despite demonstrated
benefits of BPCR, studies showed that BPCR is challenging to achieve in low-resource settings
where health system services are lacking and households have low education and high poverty
levels (2,12,16–19). Studies from other high maternal burden countries in Africa showed that
women’s BPCR knowledge levels remain low due to several health system factors related
mostly to poor quality of health education, absence of a functional referral system and failure
of the health system to implement an adequate policy on BPCR (16,20).
While India has prioritised institutional delivery through conditional cash transfer schemes,
substantial gaps persist in the early identification and care of maternal complications, especially
in the antenatal and postnatal period for rural populations (10,21,22). Inadequate referral and
limited Emergency Maternal Obstetric Services (EMOC) place women at higher risk of adverse
maternal outcomes in rural areas (12,22,23). Studies found that the inadequacies of the health
system are compounded by community-related delays in seeking care and reaching health
facilities due to financial barriers and lack of BPCR (22,24–28). Furthermore, studies showed
that women from poor households in rural areas, belonging to certain socio-demographic
segments have a higher risk of maternal deaths compared to their urban, wealthier and more
educated counterparts (29–32). Studies in India found that in most rural settings, decisionmaking among rural households during maternal emergencies is influenced by past experiences
with the health system and a tendency to follow traditional cultural beliefs (30,31,33). Some
studies have also identified delays in care-seeking using the widely validated three delays
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framework as an approach to develop interventions to improve care-seeking steps
(19,24,30,34–36). The framework identifies the recognition of danger signs in the household as
the first type of delay, then delays in reaching an appropriate facility as second and delays in
receiving adequate care in the health facility, reflecting the third type of delays (36). While
some authors’ views attribute household factors as mainly accounting for the first and second
delays, and attribute the third delay exclusively to the health system, in an optimal setting,
adequate provision of maternal health services would ensure that none of the delays
occurs(19,36).
Studies showed that, in most cases, maternal deaths occur in the most disempowered segments
of society, among women who face multiple deprivations related to severe poverty, low
education and social marginalisation (30,31,37–39). Verbal autopsy studies in India with family
members of deceased women in rural and tribal regions showed that in many settings, women
lack adequate information about pregnancy-related danger signs and are inadequately prepared
during pregnancy-related complications (25,31,40). In the absence of complications readiness
and adequate referral services, studies indicated that families are forced to adopt a harmful wait
and watch approach to gauge the severity of underlying maternal distress, often with adverse
outcomes (25,31,40). Preparing for birth and complications has, therefore, emerged as a crucial
intervention for rural communities to reduce delays in maternal care-seeking (24,41).
Furthermore, maternal death reviews showed that within India, select high poverty and low
development states in the north contribute the majority of maternal deaths (8,10,32). Notably,
the state of Uttar Pradesh, with a population of 200 million, among whom 79 per cent are in
rural areas, and 31 per cent live below the poverty line, has the highest number of maternal
deaths in the country (8,10,32). The MMR in Uttar Pradesh stands at 201 per 100,000 live births
compared to the National MMR of 170 per 100,000 live births (10,42).
184

Chapter 6

Uttar Pradesh also accounts for a quarter of the neonatal mortality burden of India and shares
similar socio-economic, demographic and health system characteristics with other high
mortality regions in India and South Asian countries (10). Studies showed that Uttar Pradesh
reported 43 per cent home deliveries in 2016, among which only 26 per cent were attended by
skilled birth personnel (43,44). Additionally, among the 33 per cent of pregnant women in rural
Uttar Pradesh who reported receiving the minimum three ANC visits (now revised to four),
only eight per cent used the recommended 100 tablets of iron-folic acid, suggesting gaps in
ANC number and quality (22). Studies from India and rural Uttar Pradesh showed that, despite
higher institutional deliveries, the quality of antenatal services remains low because the
transmission of key maternal health information such as BPCR to pregnant women is lacking
(22,44). In a rural setting where antenatal and referral services are inadequate to ensure
monitoring of pregnancies irrespective of risk, the households’ adoption of BPCR, therefore,
assumes greater importance (22,44).
Practical limitations in health system strengthening in low-resource settings have given rise to
alternative approaches incorporating community efforts to mobilise, educate and empower
women to improve maternal health outcomes. While many community mobilisation programs
showed success as pilots under controlled environments, replication of these pilots as scaledup programs for the larger population(s) is limited due to dilution effects of resources when
going from small-scale pilot in a controlled environment to a population-level program with
real-life conditions (45). Moreover, when community health programs are implemented, access
to information and resources is limited to direct program beneficiaries, potentially excluding
specific population subsections or hard to reach groups (46,47). Studies have found that the
further spread of health information in a community beyond the program participants is
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influenced by the number and quality of social networks that enhance interpersonal contact to
improve health message uptake (48). The role of social networks and community groups is
especially pertinent in rural Uttar Pradesh, where studies show that up to 70 per cent of women
can have no access to traditional sources of media such as radio, television and newspaper (49).
These disadvantages in receiving information are compounded by low levels of education that
can affect the processing of health information as well as changing health behaviour based on
health information (48,50). In such settings, social networks that are accepted within the
community can facilitate access to health information and reduce disparities among different
population groups (51,52). There is evidence that health programs led by the community
promote the sharing of new knowledge that can expand the reach of community interventions
(51,53,54). However, limited research has been conducted in low resource settings to examine
whether health information provided through community program facilitates health promotion
beyond the primary beneficiaries of the program.
Recently, a promising community-based intervention that builds on the concept of empowering
poor rural pregnant women by providing them with health literacy and finance-based assistance
through women-only microfinance groups was implemented in rural Uttar Pradesh. The
microfinance-based program builds on other community-based programs that showed an
improvement in routine indicators of maternal health (55–58). This study evaluated the IMFHL
program that took advantage of the microfinance platform to provide pregnant and recently
delivered women with health messages to identify danger signs related to pregnancy, childbirth
and post-delivery complications and to adopt BPCR steps in order to reduce delays associated
with seeking care. The IMFHL program hypothesised that women in households receiving
financial access and additional health information through the SHG would be able to reduce
delays in seeking health care during maternal complications by addressing financial and
informational barriers related to care-seeking. Microfinance-based SHG platform in Uttar
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Pradesh and other low-development regions of India have previously shown that integrated
health literacy and SHG interventions can improve routine maternal health practices such as
antenatal care utilisation, institutional deliveries and also improve newborn health practises at
homes such as cord care and timely breastfeeding (59,60). However, the impact of membership
in a SHG-based health program on the practice of BPCR among SHG members has not been
evaluated. Also, the potential of the program on the diffusion of health information from
members to non-members in villages where SHGs are established is untested. Diffusion of
health messages as defined as the unplanned natural spread of health information and practices
in a community, is differentiated with the dissemination or planned spread of health information
under programs (61,62). This study evaluated both the impact of membership on the
dissemination of BPCR practice among members, as well as the diffusion of health practice
from SHG -members to non-members within program villages.
This research builds on limited evidence on the effectiveness of membership in an integrated
microfinance program with a health literacy component on BPCR among women in rural areas
(59,60,63–65). The overall objective of the study is to generate this evidence for community
health program managers and policymakers on the role of the program as a potentially scalable
model for improving maternal health outcomes in India. The study will also examine the
diffusion effect generated by the program that permits diffusion of BPCR practices from
intervention program members to non-intervention (or control) members in rural India.

6.4

Method

6.4.1 Study Aim and Design
This study evaluated the impact of membership in an IMFHL program on the practice of BPCR
by women during their last pregnancy in rural Uttar Pradesh. The study also evaluated whether
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the IMFHL program contributed to the adoption of BPCR among women that did not participate
in the IMFHL program through a process of diffusion of behaviours from member households
to neighbouring non-member households in villages where the program was implemented.
The study uses secondary data, collected under the IMFHL project in two rounds, capturing the
program’s baseline (round I survey) characteristics in 2015 and post-intervention (round II
survey) characteristics two years into the program in 2017 (59). Under the IMFHL project, a
quasi-experimental survey design was used to collect cross-sectional survey data in each round
to evaluate the program’s impact on mothers’ knowledge and health behaviours in low-income
households in villages across Uttar Pradesh (59).
6.4.2 IMFHL Program Context
The IMFHL program integrated a maternal and neonatal health literacy component within a
microfinance-based SHG platform to provide pregnant and recently delivered women with
health messages in rural Uttar Pradesh. The program was implemented over five years (20122017), and led by a consortium comprising Public Health Foundation of India (PHFI),
Population Council (PC), Boston University (BU), and Rajiv Gandhi Mahila Vikas Pariyojan
(RGMVP) but funded by the Bill and Melinda Gates Foundation (BMGF) (59). The program
implementation districts were identified from the top 25 highest neonatal mortality districts in
Uttar Pradesh and areas with a higher percentage of Scheduled Caste and Tribes1 (SC/ST)
households (59). Within these high priority districts, blocks were designated as either
‘comparison’ or ‘intervention’ with the former receiving microfinance only, while intervention
blocks received additional health literacy component through the microfinance program. The
program identified- ‘pure control’ blocks where neither the program led microfinance (SHG)

A member from a community designated by the Indian Government to have historically faced ‘extreme social, educational
and economic backwardness arising out of the traditional practice of untouchability' and afforded legislative protection and
entitlements(72)
1
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nor health literacy was provided and was selected to measure the natural change in health
indicators (59). For a detailed description of IMFHL program context, selection of intervention,
comparison and control blocks, please refer Hazra et al. (2020) (59).
The design of the health literacy intervention was informed by the three delays framework and
from successes of the previous non-microfinance based participatory community health
programs such as the Shivgarh trial in Uttar Pradesh, and the Makwanpur trial in Nepal
(36,53,56). Health messages were directly provided to women by the IMFHL program using
various interpersonal communication strategies, such as an invitation to SHG meetings for
health discussion; mailed letters to pregnant and new mothers with key health messages timed
to delivery and neonate care; reinforced messages through house visits; exposure to community
health video shows developed by the program (59).
A woman’s SHG membership was determined when the woman herself was a SHG member or
belonged to a household where someone else, usually a mother-in-law or sister-in-law, was a
SHG member (59). In the latter case, perfect communication was assumed between the women.
These women (SHG members) represented the first tier of beneficiaries who directly received
health information from the SHG, encouraging them to adopt desired health behaviours to
promote maternal and neonate health. The IMFHL project investigators also expected health
information to reach non-member women in the same village where SHGs were established
and health literacy provided. As members and non-members lived in the same
village/environment, the IMFHL project investigators postulated that women receiving health
information as SHG members would communicate new knowledge to neighbouring nonmember households through informal communication networks that would gradually lead to
the adoption of desired behaviours. Previous social network analysis studies conducted on the
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IMFHL program showed that SHG membership increased recently delivered mother’s health
advice networks and linkages with community health workers (66). The extent of these social
networks to non-members in the transfer of health information and practices is also evaluated
in this paper. This diffusion effect of knowledge from members (tier I) to neighbouring nonmembers (tier II) is depicted in figure 6-1 below.

Diffusion

Planned Dissemination

SHG +Health Program

Tier I SHG Member Households

Tier II Non-Member

Households living in same villages
Figure 6-1 Direction of knowledge diffusion from member households (tier I) to neighbouring nonmember households (tier II) in the same villages

6.4.3 Study Setting and Participants
6.4.3.1

Sampling Procedure

The survey sampling design followed Uttar Pradesh’s administrative hierarchy and collected
data from households in Gram panchayats (GP) from 70 blocks in 20 districts, aiming for a
representative sample from the program’s coverage area (67). Moreover, while the same gram
panchayats, blocks and districts, were visited in both survey rounds, different households were
interviewed in both rounds. A GP is the smallest administrative region in blocks where SHGs
were established and from where household survey data was collected. The survey design used
a three-stage sampling approach to select survey blocks, GPs or villages and finally, household,
as depicted in figure 6-2. For a detailed description of the selection strategy, please refer Hazra
et al. (2020) (59).
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Intervention Block:
(SHG Plus Health in
round 1 &2)

District
(n=20)

Comparison Block:
(SHG only, No
Health in round 1 &
2)

Control Block:
(No SHG, No
Health in round 1 &
2)

Intervention
Villages (SHG plus
Health)

Comparison
Villages (SHG only)

Household
Selection

Eligible Woman
in SHG plus
Health HH

Eligible Woman
in Non SHG HH

Household
Selection

Eligible
Woman in
SHG HH
Eligible Woman
in Non SHG HH

Pure Control
Villages (no
Program)

Household
Selection

Figure 6-2 Three-stage survey sampling approach comprising block, village and household selection
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6.4.3.2

Sample Size

Different outcome measures were used by the IMFHL project investigators to calculate sample
size based on the net increase in health behaviours due to program exposure with an expected
response rate of 90 per cent (59). The sample size was estimated considering a net increase of
seven percentage point in key reproductive maternal, neonatal and child health indicators
(RMNCHN), for example, institutional delivery, the number of antenatal care visits and others,
after program implementation with 85 per cent power to detect the change, the usual 5 percent
level of significance and a design effect of 2 (59). Moreover, in order to detect the diffusion
from SHG households to non-member households in program villages, the project investigators
also separately determined the sample size based on a five per cent estimated net change in
RMNCHN indicators over the two rounds with 80 per cent power, 95 per cent confidence
interval, and a design effect of 1.5 (59).
The sample used in this study comprised a total of 17,244 eligible women, of whom 59 per
cent or 10,097 women did not belong to SHGs, while 41 percent or 7,147 women were SHG
members. The data was collected at the individual, household and community levels using
separate structured questionnaires. The survey collected data from currently married women
aged 15 to 49 years who had delivered an infant in the 12 months preceding the survey, and
from the household head and village representatives. The interviews were conducted by data
collectors trained by Population Council who administered interviews in the local language,
Hindi, after obtaining verbal informed consent from respondents using CAPI package designed
the Census and Survey Processing System (CSPro), a public domain software used for census
and survey data (59). As this study sought to capture individual, household and communitylevel influences on BPCR practice among members and non-member women, we customised
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our study dataset that was produced combining individual, household and village levels subdatasets across rounds to capture the different levels of influence on BPCR.
6.4.4 Statistical Analysis
In this study, multivariable logistic regression modelling was used to evaluate the intervention
program’s impact on the level of BPCR practice among women in rural Uttar Pradesh. The
main explanatory variable, IMFHL intervention, was categorised according to five levels of
household’s exposure to IMFHL program. Covariates or other confounding variables were
chosen based on the broader maternal and child health literature to represent individual,
household, and community-level characteristics. Four separate regression models were fitted to
the data with the first model (Model I), establishing the program’s main effect without any
confounding variables but including the time or survey round variable. The second model
(Model II) included an interaction term (IMFHL intervention by survey round) to draw out the
change, over time, in the effect of IMFHL program exposure. Confounders related to individual
health were included in the third model (Model III), while the full model (Model IV) included
socio-demographic, economic and area-level variables.
6.4.5 Outcome, Explanatory and Confounding Variables
i. Outcome variable: The outcome variable, BPCR practice, captured eligible women’s selfreported BPCR steps that were taken during their last pregnancy. A binary variable was
constructed with ‘0’ representing partial or no BPCR preparation, and ‘1’ representing
complete BPCR define as when households practised all birth preparedness and
complication readiness steps as outlined by the WHO during last pregnancy. In the IMFHL
program, women belonging to SHGs in the intervention villages (SHG and health literacy)
were provided with the guidance of key steps required for complete BPCR in the
pregnancy. The survey collected data from all women on self-recalled steps of BPCR
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undertaken in the last pregnancy. In both survey rounds, eligible women, independent of
the place of delivery, were asked to recall multiple responses to the question “What
advance preparation did you/your family members make to manage in case of any
pregnancy/delivery complications?”. The interview responses were marked against eight
key steps required to fulfil birth and complication readiness such as: ‘Decided on the place
of delivery-home or health facility’ ‘Knew the facility that could provide emergency care’;
‘Identified institution where to rush in case of emergency’; ‘Identified people to accompany
the woman’, ‘Identified people to take care of children at home’, ‘Saved/arranged money
for delivery expense or in case of emergency’, ‘Advance arrangement of transportation to
go to the facility’ and ‘others-cloth, soap’. Although individual steps corresponded to either
birth preparedness or only complication readiness were practised, complete BPCR was
determined when a household followed all steps, in accordance with current WHO
guidelines on BPCR. According to WHO, complete BPCR was defined when the woman
and household fulfilled all the steps that provided families with a greater opportunity for
readiness in the event of a maternal emergency.
ii. Main explanatory variable. The exposure variable, the IMFHL intervention, comprised

of four levels based on households’ exposure to the IMFHL program. An ordinal variable
was created allowing to evaluate the program’s main effect on the practice of BPCR, that
is, the magnitude of change in BPCR practice across levels of the IMFHL program
exposure: intervention (SHG plus health), comparison (SHG only) and pure control (no
SHG, no health) households. The coding of the IMFHL explanatory variable with
description is shown below:
•

Group 0: Comprised of households that were not SHG members (non-members)
and were in villages without any program intervention (pure control households).
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•

Group 1: Comprised of households that were not SHG members (non-members)
but were in program villages where either the SHG program alone or SHG program
plus Health intervention was implemented (diffusion-control households).

•

Group 2: Comprised of households that were SHG members in program villages
where only SHG program was implemented (comparison households).

•

Group 3: Comprised of households that were also SHG members but were in
villages where both the SHG program and additional health intervention was
provided. Only these households received health literacy intervention through the
SHG (intervention households).

iii.

Additionally, a survey round variable was created to assess the effect of the intervention

program over time (change in women’s BPCR in round II in 2017 compared to round I in
2015 when the program was yet to be implemented).
iv. Confounding variables: A comprehensive set of confounding variables capturing
individual, household and community-level characteristics were identified from previous
maternal and child health literature and included in models III and IV. Confounding
variables in model III represented eligible woman’s maternal health status and broader
maternal health service utilisation indicators such as parity, the experience of pregnancyrelated complication in a previous pregnancy, number of previous pregnancy loss,
knowledge of minimum ANC visits required, place of last delivery. Additional sociodemographic and area-level characteristics were included in the final Model IV, namely:
type of family (nuclear versus joint/extended), religion, household’s social caste, education
level of the eligible woman and her husband. Model IV also included a household wealth
quintile, constructed for this analysis using polychoric principal component analysis (PCA),
combining all household assets and amenities to evaluate BPCR association across five
wealth gradients extending from marginally poor (reference category) to the poorest
households.
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6.5

Ethics Statement

Ethics approval was granted by the Human Research Ethics Committee at the University of
Canberra. Previously, ethics approval for the primary data collection under the IMFHL
project was approved by the Independent Ethics Committee of Population Council, New
York.

6.6

Summary Results

Table 6-1 provides results of individual steps undertaken in the study sample towards BPCR
practice in last pregnancy among women aged 15-49 in rural Uttar Pradesh (n=17,244). Table
6-1 and Figure 6-3 reveals, only 24 per cent of all women in this analysis had not practised any
steps for birth or complication readiness; however, 76 per cent of women had some level of
BPCR readiness with 49 per cent had undertaken full BPCR in last pregnancy. Also, 6 per cent
of women had taken steps fulfilling only birth preparedness while only 21 per cent of all women
had undertaken the three steps required for complication readiness.
Table 6-1 Levels of birth preparedness and complication readiness practice in last pregnancy among
women aged 15-49 in rural Uttar Pradesh (n=17,244)

Level of
Preparedness

Number (%)

No BPCR
Preparedness

4,187 (24)

Specific Activity Done

0. Decided on the place of delivery (at home
or health facility)
Only Birth
preparedness done

955 (6)

1. Knew the facility that could provide
emergency care
2. Identified people to accompany the woman
3. Identified people to take care of children at
home
4. Others(oil/cloth/soap)

Only Complication
Readiness done

3,697 (21)

1. Saved/arranged money for delivery
expense or in case of emergency
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2. Advance arrangement of transportation to
go to the facility
3. Identified institution where to rush in case
of emergency
1. Decided on the place of delivery-home or
health facility
2. Knew the facility that could provide
emergency care

Both Birth
Preparation and
Complication
Readiness Steps
done

8,405 (49)

3. Identified people to accompany the woman
4. Identified people to take care of children at
home
5. Saved/arranged money for delivery
expense or in case of emergency
6. Advance arrangement of transportation to
go to the facility
7. Identified institution where to rush in case
of emergency
8. Others(oil/cloth/soap)

Total

17,244 (100)

Percentage of BPCR undertaken (n=17,244)
60
49

Percentage

50
40
30

24

21

20
6

10
0

No BPCR Preparedness

Only Birth preparedness
done

Only Complication
Readiness done

Both Birth Preparation and
Complication Readiness
Steps done

Figure 6-3 Percentage of women categorised accordingly to the level of birth preparedness and
complication readiness

Table 6-2 presents the summary results for eligible women categorised across (SHG) member
and non-member households across all variables used in this paper. The study sample
comprised of more women from non-member households (59 per cent) but with an equal
allocation of households within the five levels of IMFHL program exposure levels. Sample
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women had a mean parity of 2.4(median 2, range 0-9), which similar as in rural Uttar Pradesh,
but, itis higher than the current Indian fertility rate (median = 2.2, range: 2.1 - 4). Moreover,
close to 48 per cent reported experiencing a pregnancy complication in the last pregnancy, while
a quarter (25 per cent) had suffered a spontaneous or induced abortion. Furthermore, women
on average had four contacts with frontline workers in the previous pregnancy, with 26 per cent
of women receiving four ANC with all tests during the last pregnancy and only nine per cent
women receiving the vital three postnatal visits in the first week after delivery. Contrary to this,
83 per cent of all women reported having an institutional delivery in a public or private facility.
However, women reported a shorter duration of stay in a health facility after delivery with
almost 67 per cent discharged earlier than the Indian Government-mandated 48 hours stay for
normal (non-emergency or caesarean) deliveries. In terms of area-level characteristics, villages
were at an average distance of 5.4 kilometres (kms) to the closest primary health centre. Lastly,
in terms of poverty, about 46 per cent households had access to the BPL card.
By design, the IMFHL program was implemented in poor rural areas of Uttar Pradesh which
also has only 16 per cent of women working to earn cash or kind. Moreover, the sample statistics
reflected the traditional joint family setting for the majority of households. Within households,
a majority (92 per cent) of households belonged to the Hindu religion, the predominant religion
in Uttar Pradesh and India, while 45 per cent identified themselves as belonging to SC/ST. The
sampled women had a mean age of 25 years, with 66 per cent of all women have received some
form of education, while husbands education level showed 83 per cent had received some form
of schooling. Finally, according to the levels of BPCR, the outcome variable, 52 per cent of all
SHG households had a complete BPCR plan in place in the last pregnancy, while 46 per cent
of women in non-member households had all BPCR steps in place in the last pregnancy.
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Table 6-2 Summary statistics of variables by the Non-Self-Help Group [Non-member] Household and SelfHelp Group [SHG] Households with n=17,244 eligible women.

Summary Statistics (N=17,244)
Sr.no
Variable
Non-member
SHG
Households
Households
Independent Variables: Program Exposure Characteristics
1.
Level of Household (HH) Microfinance (MF)
10,097
7,147
Exposure
(59%)
(41%)
0. HH in a village with no SHG, no health
3709
--intervention (Pure control-reference)
(37%)
1. Non-Member Household in a village with
3042
--SHG only program
(30%)
2. Non-Member Household in a village with
3346
--SHG plus health intervention
(33%)
3. (SHG) Member Household in a village with
--3623
SHG only intervention
(51%)
--3524
4. (SHG plus Health) Member Household in a
(49%)
village with SHG plus Health intervention
2.

Evaluation Survey Round
5,454
3,269
(54%)
(45%)
4,643
3,878
Round 2/ Endline-2017 (=1)
(45%)
(54%)
Independent Variables: Individual Health and Health System Characteristics
Parity (number of previous pregnancies) of
Mean=2.4
Mean=2.4
Eligible Woman
(SD=1.44)
(SD=1.41)
Any Past Pregnancy Loss (due to
spontaneous/induced abortion)
7,547
5,257
No Previous Pregnancy loss (reference)
(75%)
(74%)
Previous Pregnancy loss
2,550(25%)
1,890(26%)
Any Complication experienced in last
pregnancy/labour or postpartum
No Complication Experienced (reference)
5,313
3,710
(53%)
(52%)
Complication experienced
4,784
3,437
(47%)
(48%)
Eligible woman’s knowledge of the minimum
number of Antenatal Check-up (ANC)
required during pregnancy
6,381
4,386
Incorrect knowledge (reference)
(63%)
(61%)
Round 1/ Baseline-2015 (=0)

3.
4.

5.

6.
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Variable

Sr.no
Correct knowledge
7.

Received Four or more ANC in last pregnancy
(with urine/blood pressure
/weight/abdominal/ultrasound tested in last
ANC)
Not received (reference)

8.

Received four ANC with all tests done in last
ANC
Place of Last Delivery
Home Delivery (reference)
Institutional Delivery

9.

10.

11.
12.

13.
14.

Summary Statistics (N=17,244)
Non-member
SHG
Households
Households
3,716
2,761
(37%)
(39%)

7,429
(74%)
2,668
(26%)

5,070
(71%)
2,077
(29%)

1,740
(17%)
8,357
(83%)

1,199
(17%)
5948
(83%)

Duration (in hours) of stay in Health Facility
immediately after delivery
1. Home Delivery (reference)
1,740 (17%)
1,199 (17%)
2. Discharged within 12 hrs
5,603 (56%)
4,127 (58%)
3. Discharged between 12-24 hrs
1,134 (11%)
795 (11%)
4. Discharged between 24-48 hrs
720 (7%)
506 (7%)
5. Discharged between 48-72 hrs
283 (3%)
146 (2%)
6. Discharged after >72 hrs
617 (6%)
374 (5%)
Received Three PNC in First Seven Days after
Delivery
Not Received
9,188 (91%)
6,488 (91%)
Received 3 PNC in first Seven Days after
909 (9%)
659 (9%)
Delivery
Number of contact with
Mean=4.0
Mean=4.23
ASHA/ANM/AWW/SHG in last pregnancy
(SD=5.4)
(SD=5.4)
Distance (Kilometre) to Primary health Centre
Mean=5.4
Mean=5.4
if not available in the village
(SD=4.9)
(SD=4.7)
Independent Variables: Socio-demographic/Economic, and Area-Level
Characteristics
Village distance (Kilometre) to closest town
Mean=1.47
Mean=1.49
(SD=0.77)
(SD=0.75)
Population of Village
Mean=5,153
Mean=5,140
(SD=5,134)
(SD=5,113)
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Variable

Sr.no
15.

16.

17.

18.

Household (HH) with Below Poverty Line
(BPL) Card
HH without BPL Card -reference
HH with BPL Card

5,598 (55%)
4,499 (45%)

3,831(54%)
3316(46%)

1. Marginally Poor
2. Moderately Poor
3. Poor
4. Poorer
5. Poorest
Eligible Woman Presently Working to earn in
cash, kind or both
Not Working

1,985 (20%)
2,049 (20%)
1,994 (20%)
2,029 (20%)
2,040 (20%)

1,498 (21%)
1,502 (21%)
1,471 (20%)
1,396 (20%)
1,280 (18%)

8,436 (84%)

5,936 (83%)

presently working

1,661 (16%)

1,211 (17%)

4,278
(42%)
5,819
(58%)

2,888
(40%)
4,259
(60%)

816
(8%)
9,281
(92%)

601
(8%)
6,546
(92%)

1,250
(12%)
4,362
(43%)
4,485
(45%)
Mean=25
(SD=4.56)

873
(12%)
3,072
(43%)
3,202
(45%)
Mean=25
(SD=4.55)

3,417
(34%)

2,349
(33%)

Household Wealth Quintile (Poor to Poorest)

Family Type
Nuclear (reference)
Joint and Extended Family

19.

Religion
Muslim (reference)
Hinduism and Others

20.

Scheduled Caste
General Caste
Other Backward Caste
Scheduled Caste and Scheduled Tribe

21.
22.

Summary Statistics (N=17,244)
Non-member
SHG
Households
Households

Eligible Woman (EW) Age in completed years
Eligible Woman’s (EW’s) Education Level
No schooling (reference)
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Variable

Sr.no

23.

Completed Primary/Middle School (up to year
nine) and above
EW’s Husband Education Level

Summary Statistics (N=17,244)
Non-member
SHG
Households
Households
6,680
4,798
(66%)
(67%)

No schooling(reference)

24.

Completed Primary/Middle School (up to year
nine) and above
Dependent Variable
Eligible woman’s level of Birth Preparedness
and Complication Readiness (BPCR) practice
in last pregnancy
Incomplete or no BPCR steps (reference)
Complete BPCR steps practiced in last Pregnancy

1,732
(17%)
8,365
(83%)

1,211
(17%)
5,936
(83%)

10,097
(59%)

7,147
(41%)

5,435
(53%)
4,662
(46%)

3,404
(48%)
3,743
(52%)

Acronyms: Eligible woman (EW), Accredited Social Health Worker (ASHA)/Auxiliary Nurse
Midwife (ANM) Anganwadi worker (AWW)-ASHA/ANM & AWW are government health workers
situated in villages as per population guidelines and provide preventative maternal, child and other
health services.

6.7

Results

The results from multiple logistic regression models are presented in Table 6-3 with models I
and II providing the main effects of program exposure levels and survey round on BPCR
practice, while Table 6-4 shows results of IMFHL program exposure survey round on BPCR
adjusting for socio-demographic, economic and area-level confounders in models III and IV.
The individual model coefficients were estimated using the maximum likelihood estimation
method. The Odds Ratio (OR) values are reported as measures of the strength of association,
along with their associated 95 per cent confidence intervals (95% CI) and p values.
6.7.1

Model I: IMFHL Program’s Effects on Birth Preparedness and
Complication Readiness

Women belonging to SHG alone, and those receiving health intervention from SHG, both
reported higher odds of birth and complication readiness practice in last pregnancy compared
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to the non-member in pure control villages (Table 6-3). While women in SHG households were
17 per cent or 1.17 times more likely to have practised BPCR in their last pregnancy (OR=1.17,
95% CI: 1.07-1.29, p<0.01), SHG members who received additional health literacy were 48 per
cent or 1.48 times more likely to practice BPCR (OR=1.48, 95% CI: 1.35-1.63, p<0.01)
compared to non-members in pure control villages. However, results also showed that nonmember women living in villages where either SHG or SHG plus health intervention was
implemented, were 11 per cent less likely to practise BPCR compared to non-member women
in pure control villages, that is, where no SHG nor health was implemented (OR=0.89, 95%
CI:0.82-0.97, p<0.01). The models also evaluated the effect of program implementation over
time on BPCR using the survey round variable. The results showed that women in households
interviewed in round II (post-intervention program implementation) were almost 63 per cent or
0.37 times less likely to have practised BPCR compared to households interviewed in round I
(pre-intervention program implementation) given all the levels of program exposure (OR=0.37,
95% CI:0.35-0.39, p<0.01).
6.7.2 Model II: Interaction Effect of IMFHL Program and Survey Round
The program exposure is expected to mature in implementation between baseline round I in
2015 when the maternal health literacy component was started and in 2017, two years into the
intervention when round II was conducted. The program effect on BPCR, therefore, is expected
to vary over round I and II. Model II, therefore, included an interaction term of program
exposure with survey round to capture the project’s influence on BPCR over time.
Model II showed that the inclusion of the interaction term changed the direction and magnitude
of the impact of the program exposure (for women in SHG plus health households) on the
practice of BPCR compared to the same household type in model I. The results showed that
these women now reported a non-statistically significant four per cent lower odds of practising
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BPCR compared with non-member women in non-program or pure control villages (OR=0.96,
95%CI: 0.84-1.11, p>0.10). The shift in direction and magnitude observed for women in SHG
plus health households between models I and II is suggestive of an underlying significant
interaction effect of program exposure and survey round.
The results from the two-way interaction in Model II showed that women in SHGs that received
health literacy were 2.21 times more likely to practice BPCR in the second round compared to
same household type in the first round (OR=2.21, 95%CI: 1.82-2.68, p<0.01). This means that
women in the intervention group were roughly 2.122 (=0.96*2.21) (95%CI:1.52-2.97) times
more likely to practice BPCR in survey round II compared to women in pure control group.
Similarly, the results showed that non-member women in program villages reported 1.73 times
higher odds of BPCR practice in round II compared to the same household type in the first
round (OR=1.73, 95%CI: 1.46-2.05, p<0.01). The difference in odds ratio suggests that the
health literacy intervention impacted BPCR practice after program implementation as reflected
in round II. These results indicate that a diffusion effect occurred from SHG women receiving
health literacy to other non-member women in the same villages, with women in this group
being roughly 1.194 (=0.69*1.73) (95%CI:0.89-1.57) times more likely to practice BPCR.
However, the results of the two-way interaction effect revealed that women in SHG only
households in round II did not report a significant change in BPCR practice in last pregnancy
compared to the same group of women in round I (only 1.10 times higher) as shown in Table
6-3 Therefore, the results show that the source of the diffusion of BPCR practices in nonmembers is due to the health literacy intervention in SHG villages, and not due to the SHG only
network.
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6.7.3 Model III and IV: Effects of IMFHL Program Adjusted for Confounders
The effect of program exposure was further evaluated in model III and IV in Table 6-4 when
confounders were added. Overall, the effect of program exposure on BPCR observed previously
in model II remained unaffected when adjusted for confounders in model III and IV, suggesting
that the outcome is influenced by program variables than confounders. However, the results of
key confounders in model III and IV holding the main program exposure variable and others
constant are reported as follows.
6.7.4

Effects of Individual Health and Health System Variables

Among variables reflecting the continuum of maternal care, women with the correct knowledge
of ANC visits were more likely to practise BPCR compared to those with incorrect knowledge
(OR=1.06, 95%CI: 0.99-1.13, p<0.10). Similarly, women who were discharged from the health
facility sooner after delivery reported higher odds of practising all steps of BPCR in last
pregnancy (OR=1.15, 95%CI: 1.00-1.33, p<0.05). Contrastingly, women who reported
receiving four ANC with key tests done in the last ANC visit reported lower odds of BPCR
practice compared to women who received less than four visits and with incomplete tests
(OR=0.90, 95%CI:0.82-0.99, p<0.05). Other variables reflecting individual health status such
as parity, pregnancy complication experience and health system variables such as contact with
front line workers were found to be non-significantly associated with BPCR holding other
variables constant up to a p-value of 10 per cent. Separate multivariate analyses conducted in
this study (results not shown), found that more health variables became statistically associated
with BPCR, albeit negatively when round and the interaction term, IMFHL*round, were
removed from the full regression models. For example, in the absence of round and
IMFHL*round, women with any history of previous pregnancy loss, and those who experienced
pregnancy complication were now almost 8 per cent less likely to practice BPCR compared to
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those with no previous pregnancy loss history (OR=0.92, 95%CI: 0.86-0.99, p<0.05) and
experience of complication (OR=0.94, 95% CI: 0.88-1.00,p<0.10). These results suggest that
the round and interaction term IMFHL*round are exerting a subduing effect on the association
of health variables with outcome in this sample. As health behaviours, such as BPCR, may also
be influenced by wider social, demographic and economic factors, in model IV tested the effect
of these confounders that are described next.
6.7.5 Effect of Socio-demographic, Economic and Area-level Variables
Model IV results revealed that the impact of program exposure on birth and complication
readiness was unaffected by the adjustment for socio-demographic variables. A wealth quintile
constructed as part of this study based on household asset ownership and was included in the
regression to control for the economic status of the household beyond BPL card status. Results
from the wealth quintile showed that the likelihood of BPCR practice reduced as the level of
household poverty increased from marginally poor to the poorest households, with the poorest
households in the fifth quintile, 23 per cent or 0.87 times less likely to have practised BPCR
compared to women in marginally poor households, or first quintile. Maternal education which
was found to be strongly correlated with routine maternal health behaviours in the literature
were found to be negatively associated with BPCR practice with mothers completing primary
and above are seven per cent less likely to practice BPCR as compared to mothers without any
schooling (OR=0.96, 95% CI: 0.89-1.03, p>0.10), but the results were not statistically
significant. Contrastingly, increasing level of husband’s education was, positively associated
with BPCR practice; however, the results were also not statistically significant (OR=1.06, 95%
CI:0.97-1.17, p>0.10).
Table 6-3 Results of the logistic regression models I and II Estimating the levels of Birth and Complication
Readiness Practice; Odds Ratio (OR) and associated 95% confidence intervals are reported: OR (95%CI).
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Main Effects
S.no

Explanatory Variable name

Model I
Odds Ratio
95 % CI

Model II
Odds Ratio
95 % CI

----

----

0.89***

0.69***

(0.82-0.97)

(0.61-0.77)

1.17***

1.13*

(1.07-1.29)

(0.98-1.30)

1.48***

0.96

(1.35-1.63)

(0.84-1.11)

0.37***

0.25***

(0.35-0.39)

(0.22-0.29)

Round 2 # Non-MF HH in a village with MF or MF plus
Health

----

1.73***

Round2 # SHG Member HH in village with MF program
only

----

Round2 # SHG+ Health Member HH in village with MF
plus health intervention

----

Main Effects
1.

Level of Household (HH) Microfinance (MF) Exposure
1. HH in a village with no program intervention (Pure
control-reference)
2. Non-Member Household in village with SHG or
SHG +health program
3. SHG: Member Household in village with SHG only
intervention
4. SHG+ Health: Member Household in village with
SHG plus Health intervention

2

Round
Round 1 (reference)
Round 2

2.

Two-way Interaction Effects: Round # Households
(HH) Microfinance (MF) Exposure
Round 1# Non-MF HH in Pure Control village (reference)

(1.46-2.05)
1.10
(0.90-1.33)
2.21***
(1.82-2.68)

Note: Confidence intervals in parentheses; and significant p-value showing ***: p<0.01, **: p<0.05
and *: p<0.10 levels. Log-likelihood and AIC/BIC values were also reported.
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Table 6-4 Results of the logistic regression models III and IV Estimating the levels of Birth and Complication
Readiness Practice using Confounders; Odds Ratio (OR) and associated 95% confidence intervals are
reported: OR (95%CI).

S.no
1.

2

Explanatory Variable Name
Level of Household (HH) Microfinance (MF)
Exposure
1. HH in a village with no program
intervention (Pure control-reference)
2. Non-Member Household in a village with
SHG or SHG +health program
3. (SHG) Member Household in a village with
SHG only intervention
4. (SHG + Health) Member Household in a
village with SHG plus Health intervention
Round
Round 1 (reference)
Round 2

3.

4.
5.

6.

7.

Secondary Effects
Using Confounders
Model III
Model IV
Odds Ratio
Odds Ratio
95 % CI
95 % CI

0.69***
(0.61-0.78)
1.13*
(0.98-1.30)
0.97
(0.84-1.11)

0.70***
(0.62-0.78)
1.14*
(0.99-1.31)
0.98
(0.85-1.12)

0.24***
(0.21-0.28)

0.24***
(0.20-0.27)

Two-way Interaction Effects (Round # SHG
Exposure)
Round 1# Non-MF HH in Pure Control village
(reference)
Round 2 # Non-MF HH in village with MF or MF
plus Health
Round2 # MF-HH in village with MF only

1.72***
(1.45-2.04)
1.10
(0.90-1.33)
Round2 # MF + Health HH in village with MF plus
2.20***
health
(1.82-2.67)
Model III-Individual Health and Health System variables
Parity (number of previous pregnancies) of
0.98
Eligible Woman
(0.96-1.00)
Any Past Pregnancy Loss (due to
spontaneous/induced abortion)
No Previous Pregnancy loss (reference)
0.98
Previous Pregnancy loss
(0.91-1.05)
Any Complication experienced in last
pregnancy/labour or postpartum
No Complication Experienced (reference)

1.72***
(1.45-2.04)
1.10
(0.90-1.33)
2.20***
(1.81-2.66)

Complication experienced

0.95
(0.89-1.01)

0.95
(0.89-1.01)

1.07**
(1.00-1.14)

1.06*
(0.99-1.13)

Eligible woman’s knowledge of the minimum
number of ANC required during pregnancy
incorrect knowledge (reference)
correct knowledge
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S.no
8.

Explanatory Variable Name
Received four or more Antenatal Check-up (ANC)
in last pregnancy with urine/blood pressure
/weight/abdominal/ultrasound test in last ANC
Not received (reference)
Received 4 ANC with all tests done in last ANC

9.

Place of Last Delivery
Home Delivery (reference)
Institutional Delivery

10.

Duration (in hours) of stay in Health Facility
immediately after delivery
Home Delivery (reference)
Discharged within 12 hrs
Discharged between 12-24 hrs
Discharged between 24-48 hrs
Discharged between 48-72 hrs

11.

Discharged after >72 hrs
Received 3 PNC in first Seven Days after Delivery

Secondary Effects
Using Confounders
Model III
Model IV

0.92
(0.85-1.01)

0.91**
(0.82-0.99)

0.95
(0.81-1.11)

0.92
(0.79-1.08)

1.14*
(0.98-1.31)
1.09
(0.92-1.29)
0.98
(0.82-1.17)
1.02
(0.81-1.29)
1.00

1.15**
(0.99-1.33)
1.10
(0.93-1.30)
0.99
(0.83-1.18)
1.05
(0.83-1.32)
1.00

1.06
(0.95-1.19)
0.99
(0.99-1.00)
0.99

1.05
(0.94-1.18)
1.00
(0.99-1.00)
0.99
(0.99-1.00)

Not Received any PNC or Received after 7 days
Received 3 PNC in first Seven Days after Delivery
12.
13.

14.
15.
16.

Number of contact with ASHA/ANM/AWW/SHG
in last pregnancy
Distance to Primary health Centre if not available
in the village

(0.98-1.00)
Socio-demographic/Economic and Area-Level Variables
Distance to closest town
---0.99
(1.03-1.13)
Population of Village
---1.00
(0.99-1.00)
Household (HH) with Below Poverty Line (BPL)
Card
No BPL Card (reference)
Yes-HH has BPL Card

17.

----

1.01
(0.94-1.08)

----

1.11**
(1.00-1.22)

Household Wealth Quintile (Poor to Poorest)
1. Marginally Poor (reference)
2. Moderately Poor
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S.no

Explanatory Variable Name
3. Poor
4. Poorer
5. Poorest

18.

19.

Eligible Woman Presently Working to earn in
cash, in kind or both
Not working (reference)
Currently working

----

1.00
(0.92-1.09)

----

1.05
(0.98-1.13)

----

1.06
(0.94-1.19)

----

0.96
(0.87-1.07)
0.97
(0.87-1.08)
1.00
(0.99-1.01)

Family Type
Nuclear (reference)
Joint & Extended Family

20.

Secondary Effects
Using Confounders
Model III
Model IV
---1.00
(0.90-1.10)
---0.91*
(0.81-1.01)
---0.87**
(0.77-0.97)

Religion
Muslim (reference)
Hinduism & Others

21.

Scheduled Caste
General Caste (reference)
Other Backward Caste

----

Scheduled Caste & Tribe
22.

Eligible Woman (EW) Age in completed years

23.

Eligible Woman (EW) Education LevelCompleted
No schooling (reference)
Completed Primary School (year 9) & Above

24.

----

----

0.96
(0.89-1.03)

----

1.06
(0.97-1.17)
Model IV
-11,334
17,244
22,741/ 23,021

EW’s Husband Education Level
No schooling (reference)
Completed Primary School (year 9) & Above
Estimation of Model Fit
Log-likelihood
Number of Observation
AIC/BIC

Model III
-11,354
17,244
22,750/22,914

Note: Confidence intervals in parentheses; and significant p-value showing ***: p<0.01, **: p<0.05
and *: p<0.10 levels. Log-likelihood and AIC/BIC values were also reported.
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6.8 Discussion
This study makes a significant contribution to the literature in investigating the main effect of
IMFHL program membership on BPCR practice among women in rural Uttar Pradesh who
have recently given birth. That study also adjusted for a range of other individual, household
and community level confounders. The study provides evidence on the benefits of SHG
membership alone and integrated with health literacy on improving BPCR practice, suggest that
care-seeking is potentially improved during maternal complications, and support the fact that
microfinance-based women’s groups are an effective strategy to provide health information to
marginalised rural populations for enabling behaviour change. No previous study in the Indian
context or elsewhere has examined BPCR in the context of a SHG program alone or in an
integrated SHG and health literacy program. Moreover, this is the first study in our knowledge
that demonstrates the presence of a diffusion effect of health behaviour-BPCR practice from
SHG members receiving health literacy to non-members in program villages. Overall, the
results reveal that SHGs are able to promote the adoption of BPCR practise among members
and the odds of adoption in members almost doubles when a health literacy component is
integrated in the model. However, the diffusion effect of BPCR practice is observed only when
SHGs have an integrated health literacy component. Therefore, the findings suggest that a
higher coverage of a behavioural health intervention among members and non-members alike
through a self-help group-based microfinance group requires an added maternal health literacy
component. The underlying mechanism of diffusion requires additional research to explain
pathways; however, insights from previous studies suggest that either SHG members may
themselves be promoting practices as ‘model adopters’ of new behaviour-here BPCR through
interpersonal contact, or that SHGs serve as a better platform for facilitating linkages of nonmembers and community health workers when added with health literacy intervention
(66,68,69). Therefore, women SHG members when receiving additional health literacy
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intervention, maybe acting as change-agents to encourage other non-members to adopt desired
health behaviours.
While prior studies in Uttar Pradesh showed a lack of association of SHG membership alone
with some routine maternal health practices in pregnancy such as antenatal care, institutional
delivery, our study, in contrast, found an improvement in BPCR practice for women in SHGs
(64,65,69). Moreover, our findings are supported by other studies from Uttar Pradesh and Bihar,
also a state with low-development indicators, that showed an increase in routine indicators of
maternal health system utilisation (such as 4 ANC, institutional delivery, etcetera) and homebased neonatal health care practices by 5-11 percentage points when health literacy intervention
was provided through SHGs compared to membership in SHG alone (59,60). Our study showed
that the peer effect of membership in SHG alone is associated with a 17 percent higher
likelihood of practising BPCR, which increases to 48 percent when a health literacy component
is delivered through it. The higher likelihood of BPCR practise among women in SHG’s alone
is explainable as a direct consequence of SHG membership which grants women access to funds
needed to fulfil one of the key steps for BPCR with regards to saving funds for a maternal
emergency. Despite higher institutional deliveries in rural India which are incentivised with
cash, studies showed that incentivisation met only 25 percent of maternal expense in rural areas
(70). Other studies from rural India showed that marginalised families are more likely to incur
higher out-of-pocket expenditure ranging from 11–16 USD (700–970 INR) depending on
whether the delivery is normal or complicated, for populations where the average monthly
household income is 25 USD. High maternal health expenses are counted as a strong factor for
pushing vulnerable families at the risk of poverty into ‘debt traps’ which are further reinforced
by repeated cycles of borrowing and illness. Therefore, in such settings, the provision of health
literacy and financial access will obviously improve households’ care-seeking preferences. Our
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study results are further supported by previous studies that showed that SHGs provide mutual
support among members, and therefore, health literacy delivered through the peer network of
SHG is prone to change health practices among marginalised women (60,68). In the IMFHL
project, pregnant women in intervention villages received personalised health messages through
house visits by SHG health volunteers and through invitations to SHG meetings where
discussions were set in community settings allowing to shape community norms about health
behaviours. While systematic reviews showed that combining home visits and community
group meetings are effective strategies to improve maternal and neonatal health outcomes, the
evidence from community programs that combined both strategies along with microfinance
provision for maternal health, such as this program, is still scarce (71).
Adjusting for other socio-economic confounders in our study revealed that BPCR was only
associated with the wealth quintile, with the poorest households (in the fifth quintile) being least
likely to practice BPCR. Moreover, the study showed that increasing years of education for
neither the woman nor her husband were statistically associated with BPCR practice compared
to those with no education. This is different from the other study in India that showed significant
associations between BPCR practices in an urban slum and both maternal literacy and availing
antenatal services (15). While the rural demographics of our study differ from the urban slum
study environment, women included in the IMFHL program share some commonalities with
the urban slum since they represented a population with higher social marginalisation, higher
mortality and low literacy from areas of Uttar Pradesh where the quality of health services was
lacking.
6.8.1 Study Strengths and Limitations
The key strengths of the study include the community program strategy that combined
microfinance and health literacy components; the use of a large sample size of 17,244 women
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representing marginalised rural populations; the quasi-experimental study design with pre-and
post-intervention measurements that is possibly the most efficient approach in a highly
populated developing country’s context, providing the opportunity to evaluate the incremental
change across program exposure levels (impact of SHG only, SHG plus health intervention),
and the potential diffusion effect (impact of SHG plus health intervention from members to
non-members in areas without any program exposure).
However, our findings need to be considered in the context of some limitations. First, the
selection of program blocks under the IMFHL was based on the program’s operational criterion,
therefore, preventing randomisation. The quasi-experimental survey design, however, adopted
a multistage sampling using different criterion to select blocks (SC/ST percentage) and villages
(SHG coverage and population size) to limit selection bias and allow for comparisons of areas
with similar socio-cultural and economic characteristics. Second, the study’s cross-sectional
survey design prevents concluding causality.
A third limitation of the study is related to the survey data being provided by women based on
self-recall, which is susceptible to recall bias and social desirability. However, the potential for
these errors is being minimised as the women were interviewed within 12 months post-delivery
and with the use of trained personnel to conduct the interviews. Finally, while the survey design
selected women from SHG member and non-member households from the same villages, in
some cases, the women sampled in a given village would be either all members or all nonmembers, which potentially limited the variation in the outcome variable within the villages.
Hence, the study assessed the program impact on outcome across villages instead of within
villages.
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6.8.2 Policy and Program Implications
A programmatic strength of the IMFHL intervention was that it utilised the existing structure
of the SHG program to embed the health literacy component, which provided evidence of the
scalable model for disseminating health information. The study findings are pertinent to the
rural Indian context where the Indian Government are establishing a network of women-only
SHGs as a poverty alleviation program. Therefore, allowing the integration of the health
intervention into SHG structures will permit to improve maternal health outcomes for the state
and the country.
Another strength of the study, in terms of policy implications, is the design of the health
outcome to reflect the complete practice of BPCR as opposed to partial practice as used by
other studies. The use of complete BPCR will allow inferring wider protection of care-seeking
by women experiencing maternal complications and living in disadvantaged households.
Lastly, as healthcare-seeking behaviours are shaped by cultural practices in the community
settings, the diffusion effect of health messages can reinforce desired health behaviours and
reach harder to reach populations. Future research is required to explore more the diffusion
effect of knowledge and practice from members to non-members in program villages.

6.9

Conclusions

The IMFHL program evaluated in this study promoted behaviour changes in the poorest and
most marginalised households in one of India’s most populated and developmentally
disadvantaged states, Uttar Pradesh.

Moreover, the study focused first on the IMFHL

program’s main effect, independent of potential confounders, then adjusted for confounders,
and separately captured influences of these multilevel confounders on household decisionmaking target, the BPCR. The study shows that SHGs exert both a dissemination effect of
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planned health behaviour within members, as well as a diffusion effect of the natural transfer
of BPCR from members to non-members, but only when a health literacy component is added
to SHGs. Based on the study findings, the authors would recommend integrating health literacy
components into SHG networks and similar community groups to promote household
complication readiness and reduce delays in seeking health care in maternal complications.
The inclusion of health literacy on a microfinance platform presents an example of novel
community-based strategies that have the potential to interrupt the mutually reinforcing cycles
of poverty and reduced healthcare-seeking. Beyond India, microfinance is promoted globally
as a poverty alleviation program in settings that also account for the global burden of unmet
maternal health goals. Lessons from the IMFHL program implementation in India provide the
opportunity to adapt the SHG models and enriched them with health literacy components for
other low-resource settings to accelerate global targets towards the maternal health SDGs
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7 Chapter 7: Discussion and Conclusion
This research examined maternal health outcomes in a poor rural setting with high health
inequities in India and examines the potential of a maternal and newborn health education
intervention. It was layered on a widely established platform, a SHG-based microfinance
program, to improve maternal health knowledge and behaviours. This thesis examined the
factors that are important in overcoming delays in the detection of danger signs signalling
obstetric complications to care-seeking by households. The research generated evidence to
guide maternal health policy in India and other low-income settings, where knowledge of
danger signs related to obstetric complication and complication readiness practice among
pregnant women is significantly reduced (1,2). The study aims were drawn following a
methodical literature review examining maternal health determinants in high-burden settings
and current evidence of community health programs effectiveness. The research used up-todate evidence from that literature spanning microfinance evaluations, maternal health
determinants and community health programs to establish the narrative explaining maternal
health outcomes in India with a focus on rural Uttar Pradesh where the highest number of
maternal deaths occur. The research developed conceptual and evaluation frameworks to
establish the impact of the IMFHL intervention program across different levels of household
exposure using a comprehensive range of confounders at the individual, household and
community levels in an integrated model. Compared to previous research, this thesis used a
robust approach in study design by the selection of a DID methodology using a quasiexperimental study and selection of appropriate regression modelling to generate evidence.
Furthermore, the use of multiple determinants of maternal health and a comprehensive set of
confounders in the modelling process enhanced the model fit and potentially explained much
of the variation in the outcomes. The modelling showed that the association of program
exposure and the outcome remained stable even after a range of confounders were added. The
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thesis, however does recognise the existence of any unobserved heterogeneity in the model.
Incremental Impact of Microfinance and Health Literacy in an Integrated Microfinance and
Health Literacy Program
The evidence generated from this research showed that health literacy interventions added to a
microfinance platform led to improved maternal knowledge of danger signs and households’
adoption of BPCR practices. Previous research has examined the impact of microfinance alone
(SHG only) or SHG with an additional health literacy intervention on some routine maternal
health indicators (3–6). While microfinance on its own is weakly and inconsistently associated
with maternal health service uptake, there is evidence supporting the association of an
additional health literacy intervention on routine maternal health outcomes in rural India (3,7,8).
Previous evaluations of microfinance and health literacy interventions have used a narrower
framework to assess outcome differences between members receiving SHG intervention only
and members receiving an additional health intervention. This thesis examined the program
impact across four levels of household exposure: non-members in non-program villages, nonmembers in program villages, SHG only members and SHG plus health members. By
examining outcomes across these household exposure levels, the thesis generated evidence for
the first time on the incremental impact of microfinance as well as integrated microfinance and
health literacy interventions on the knowledge of obstetric danger signs and birth and
complication readiness (BPCR) practice among women in rural Uttar Pradesh, India. This
incremental approach to generating evidence showed that SHGs platforms alone were limited
in their ability to influence knowledge of maternal danger signs but were able to impact practice
related to BPCR. The observed statistically significant positive association between SHG
membership and BPCR practice might have been influenced by the fact that BPCR requires
access to funds for emergency maternal care as one of the steps, and SHG membership, by
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virtue of providing access to credit, improved BPCR. On the other hand, it is quite clear that
SHG membership did not have any significant influence on improving knowledge of maternal
danger signs, which, rather, required the addition of a health literacy intervention component.
It is important to separately assess the impact of the interventions, namely SHG-based
microfinance and health literacy—both known to be individually associated with maternal
health outcomes—as microfinance on its own is postulated to influence household wellbeing
and, indirectly, maternal health. When delivered as a SHG model, microfinance offers member
women peer support and financial assistance, which is linked to a greater sense of control over
health or individual agency and autonomy to act on health care preferences. Promoted as a
poverty-reduction approach, microfinance is expected to reduce household vulnerability and
poor health, but the evidence for this is generally weak (9–11). While health literacy on its own
is viewed as a proven intervention that has transformative potential to improve maternal health
outcomes related to institutional delivery, it has not been evaluated across maternal health
outcomes that are significantly influenced by delays in care-seeking. Moreover, these two key
health outcomes, danger signs and BPCR, are strongly associated with maternal care-seeking
behaviours during pregnancy. This thesis established that an integrated framework, in which
health literacy intervention is delivered through the natural structure of the SHG and
encompasses health messages provided in a culturally acceptable manner and simple language,
is able to improve knowledge and health practice. The natural structure of the SHGs that
requires community members to follow fixed operational guidelines for loan eligibility is
complemented by an added flexible health literacy component which is codesigned as per
community needs and expectations Therefore the integration of a health literacy component
where the recipients are active participants in the design and delivery of the health component
potentially enhances community participation and ownership in the SHG platform.
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7.1

IMFHL Program and Behaviour Change and Knowledge Gain

This study made a significant contribution to the literature in investigating the main effect of
IMFHL program membership on knowledge or awareness of pregnancy danger signs and
adoption of BPCR practice among women who have recently given birth in rural Uttar Pradesh.
The thesis provides evidence of the benefits of SHG membership alone and when integrated
with health literacy on improving knowledge and BPCR practice. Chapters five and six show
that IMFHL program membership (that is, SHG plus health literacy group membership)
resulted in more SHG member women having knowledge of all danger signs (27 per cent) and
practising BPCR (48 per cent) compared to non-members in the program villages. This suggests
that the IMFHL program was able to provide women and their households with the knowledge
and skills necessary to reduce delays associated with care-seeking during maternal
complications. These are important findings since delays in receiving maternal care due to
household delays in the identification of danger signs (first delay) and in reaching a health
facility (second delay) have been identified as the major roadblocks to care-seeking (12–19).
The findings broadly support the claim that microfinance-based women’s groups are an
effective strategy to provide health literacy to marginalised rural populations for enabling
behaviour change.

7.2 Community Health Program and Poverty Gradients
Maternal health research identifies greater health inequities among women that are
marginalised due to socio-economic factors. While individual social factors, such a low literacy
or rural residency, are reflective of marginalisation and have an association with poor maternal
health outcomes, it is reasonable to expect that multiple levels of deprivation faced by an
individual would lead to worse maternal health outcomes. The target populations assessed in
this study are women who have multiple deprivations linked to rural residency, low education,
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high poverty, limited health access and being harder to reach by any community program due
to practical challenges associated with program implementation in low resource settings issues.
This study, therefore, focused on program implementation and determined the factors that
would explain the duration of women’s membership in the IMFHL program. It assessed
whether the poor (as captured by the BPL card measure) and which gradients among the poor,
from marginally poor to the poorest (as captured through the wealth index quintiles as an
income-based measure), were more likely to be captured by the IMFHL program.
The findings reported in chapters five and six found that women belonging to BPL households
were more likely to know danger signs and to practice BPCR, although the observed association
with BPCR was not statistically significant. These results may suggest that SHG-based
programs such as the IMFHL program are able to reach the poor below the poverty line with
integrated health messages. However, studies from India have previously revealed challenges
in accurately capturing the poor in welfare programs using BPL as a measure (20,21).
Community health programs and microfinance programs alike mostly capture populations for
program membership who are at the threshold of poverty (22,23).
When women’s deprivation levels were assessed based on wealth index quintiles, there was a
decreasing magnitude of association of knowledge of danger signs and adoption of BPCR
practice as households become poorer, with the poorest households almost 50 per cent less (
OR =0.51, 95% CI:0.45-0.58,p <0.01) likely to know the danger signs, and 23 per cent
less(OR=0.87,95% CI:0.77-0.97,p<0.05) likely to follow BPCR steps compared to the
marginally poor households at the topmost wealth quintile. The wealth quintile variable showed
that the program’s effect on maternal health outcomes did not translate equally for women
across the wealth gradient, with women being less likely to know maternal danger signs and
practice BPCR as the poverty gradient deteriorated.
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These findings highlight a limitation of the IMFHL program’s effectiveness across the wealth
gradient. However, Chapter four revealed that the IMFHL program was able to capture the poor
and the poorest at the start of the program, but then the poorest were found to be less likely to
stay members as the program continued compared to the general poor or those at the top of
wealth quintiles. Indeed, the poor, as measured by BPL, were likely to become and stay
members, but the odds of dropping out from the program increased when moving across the
gradients of poverty. It is, therefore, reasonable to infer that the lack of association observed
for health outcomes across the gradients of poverty in Chapter five and six would likely be
linked to the finding in Chapter four. While the program was effective in capturing the women
for program membership across different gradients of poverty, it was not successful in retaining
women from poorer households into the program long enough so as to gain knowledge and
behavioural improvements in maternal health.

7.3 IMFHL Program and Diffusion of Knowledge
Previously research has reported a broader social role of community programs in shaping
household and individual maternal health behaviour (24–26). In rural settings, the role of the
community in maternal and newborn recognition of illness and emergency care is more
prominent compared to urban areas. Building on such evidence, this thesis also evaluated the
IMFHL program’s impact on non-members in program villages through the diffusion of
knowledge and behaviour. It was assumed that the presence of the SHG in a village would
facilitate the transfer of new knowledge and practice received by SHG members from the health
literacy intervention to non-members through strategic program activities and by SHG women
acting as change agents.
The findings from chapters five and six showed that SHG non-members in program villages,
where SHGs were established and the health literacy intervention added, increased their
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knowledge of danger signs by almost 64 per cent and BPCR practice by 72 per cent compared
to the same households before the start of the health intervention in 2015. This is the first time
a positive diffusion effect has been detected in an integrated community-based microfinance
and health program and clearly reflects the potential of the SHG platform to shape health
behaviours beyond their immediate members. By facilitating a greater spread of knowledge and
practice among non-members, the extent of the program’s coverage is enhanced. The spillover
effect can potentially reinforce the much-needed greater shift of community norms around
healthy behaviours and also improve the community’s overall awareness and demand for
maternal health entitlements from the health system. Importantly, the increased coverage could
encourage health policy designers in India to consider the SHG platform as a vehicle for greater
community outreach when a health literacy intervention is added. The greater program coverage
may also support the sustainability of the SHG network and the adoption of new maternal health
knowledge and behaviours found among community women who are not exposed to program
activities.
A 2017 study from Rwanda found that community initiatives, including community support
systems, act as influencers of care-seeking during maternal and newborn illness (27).
Consequently, it is expected that the women’s groups are potentially able to spread a message
beyond their immediate members, considering women in rural communities have established
peer networks that facilitate the transfer of knowledge. A 2019 study from rural Uttar Pradesh
found that SHGs contributed to an increase in health service coordination and emergency
referral networks with community health workers as part of the program’s ‘health system’
linkage strategy (28,29). These previous studies examined linkages between SHG members and
improvements between the community health system and SHG members, suggesting an
opportunity for greater communication. This thesis extended those early ideas and applied them
231

Chapter 7

to the diffusion process between members and non-members, showing a previously
unexamined mode of communication and health promotion through the program.

7.4 Generating Evidence on IMFHL Program Evaluation and
Implementation
Apart from adding to the maternal health and microfinance literature, this thesis also generated
evidence on implementation science in low-resource settings. The literature points to limited
evidence on how community health programs are implemented at scale in low- and middleincome countries, with limited examples of evaluation methodologies suited to low-resource
settings. Traditionally, community health programs have established the effectiveness of the
intervention in limited pilot or controlled setting, with loss of fidelity as the program is
implemented at scale (30–32,32). The IMFHL program was based on a rapidly scalable SHG
model that allowed for layering a health literacy intervention onto the existing SHG structure,
with minimal strain on the underlying SHG structure. In this research, the impact of the IMFHL
program on outcomes was evaluated by using program exposure as the independent variable. It
shows changes in outcomes in relation to implementation strategies in a rural Indian setting.
The research, therefore, also contributes to advancing implementation research efforts in lowand-middle-income countries by generating evidence in real-world conditions.

7.5 Social Determinants of Health and Community Health Program:
A Novel Framework to Guide Future Research
One of the key research contributions of this study is in conceptualising the evaluation of the
impact of the IMFHL program on maternal health outcomes in rural India vis-a-vis a wide range
of potential explanatory and confounding variables at individual, household and community
levels. These multiple levels of influence on health and health care broadly reflect the social
determinants framework, nowadays widely used as an approach to guide programs’
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implementation aiming to reduce health inequities. This study found that for both maternal
health outcomes related to knowledge of danger signs and BPCR, the program’s effect remained
stable even after controlling for various confounders such as household’s wealth, women’s
education level, number of antenatal and postnatal care check-ups, etcetera. More importantly,
this suggests that the program is able to influence women’s maternal health knowledge and
behaviours, irrespective of their other social determinants such as their level of poverty,
educational level, religious affiliation, social caste and other community and health system
characteristics. The findings also showed that some confounding variables were statistically
significantly associated with maternal outcomes, independent of the intervention program. The
research found that women who had higher parity or total count of previous pregnancies
resulting in a live birth or stillbirth were more likely to become SHG members but less likely
to stay on as members. Likewise, while women with higher parity are potentially at increased
risk of maternal complications as pregnancy events rise, the results showed that women with
higher parity were less likely to know of danger signs. Similar associations were also found in
this research for women reporting a history of pregnancy complication. It is feasible that the
reduced association of parity and membership in the IMFHL program, as found in Chapter four,
may potentially explain why women with higher parity were less likely to know the danger
signs.
This study developed a novel framework that expands on the underlying association of the
social determinants of health, health system factors and care-seeking among gradients of
poverty (see Figure 7.1). The framework explains the IMFHL program’s interaction with the
other social determinants of health and allows for visualisation of the multifactorial
determinants of maternal health.

233

Chapter 7

The framework shows the interaction of key health system factors related to
access/availability/acceptability/affordability with social determinants that are expressed at the
individual, household and community level. Individual factors further linked to social
determinants are shown to drive health inequities among the poor and gradients of the poor,
represented by the poverty pyramid, resulting in reduced health care access during normal
pregnancy as well as during complications. The role of the IMFHL program in reducing
informational and financial barriers among the poor and its many gradients is ultimately
expected to improve maternal care-seeking behaviours during pregnancy complications.
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Figure 7-1 Framework of IMFHL program’s influence on maternal care-seeking in women across poverty gradients linked to various spheres of influence
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7.6

Strengths and Limitations of this Doctoral Study

This thesis investigated a topic of global health significance and evaluated a community health
program implemented in a real-world setting at scale. The study explored an IMFHL program
that was implemented in a high maternal mortality burden setting in rural India. The adoption
of pre-post quasi-experimental evaluation design and multiple levels of program exposure
provided key findings to advance health program design to impact maternal health. The IMFHL
program adopts a multi-determinant approach to influence information and financial barriers
related to care-seeking during pregnancy complications.
7.6.1 Key Study Strengths
This was a first-of-its-kind study in rural Uttar Pradesh that comprehensively evaluated the
impact of an integrated microfinance health program on outcomes related to knowledge of
maternal danger signs and BPCR which can reduce delays in maternal care-seeking during
complications. By combining outcome variables to capture all essential danger signs linked to
direct obstetric causes and all steps required to conduct BPCR, this research was better able to
capture the impact of the program on outcomes. Moreover, by focusing on sequential outcomes
related to danger sign identification and BPCR, this research generated meaningful findings
that can interrupt delays in the three delays framework and can guide health policy.
A key strength of the individual studies presented in Chapters 4 to 6 relates to the large sample
size compared to other available studies on maternal health in India and globally. The study’s
evaluation frameworks and research questions adapted the widely used three delays model and
the established social determinants of health framework. This is the first time that an evaluation
study used such a wide range of variables to capture a program’s secondary effect using a
multivariate stepwise forward selection process to examine how program-associated outcomes
are influenced.
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In the context of women-only SHGs, studies have typically found that the poorer are not
represented in programs at the start due to implementation challenges and the greater agency of
better-off households to become members to the detriment of poorer households who then do
not receive entitlements (22,23,33). This thesis is the first time a study has evaluated a
community health intervention’s impact on maternal health outcomes among the poor and the
gradients of the poor. In addition, findings were evaluated for the IMFHL program’s main and
secondary impact adjusting for confounders. Lastly, this thesis evaluated the diffusion effect of
the program from beneficiaries to non-members for maternal care-seeking during complications
which have also not been studied before. Examination of the diffusion effect of knowledge and
practice from groups who received the intervention to neighbouring non-member households
generated evidence on the expanded reach of such an intervention, leading to greater coverage
of vulnerable populations. The key findings, however, should be interpreted while considering
the following study limitations.
7.6.2 Key Study Limitations
The two cross-sectional survey rounds used for this study did not collect information from the
same women but instead collected information from women in the same villages. Another
limitation in this kind of survey is the possibility of recall bias, especially for women who were
asked to recall knowledge of maternal danger signs and practice of BPCR up to 12 months after
their child’s birth.
Another limitation is a lack of randomisation in the selection of the survey blocks during
IMFHL program implementation owing to pragmatic operational considerations in a highpopulation and low-resource setting. The effect of this issue is mitigated, as the intervention
and comparison blocks were both matched as per SC/ST population and selected from the same
district, which reduces potential bias in block selection.
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Another limitation is in examining area-level effects across villages while there may potentially
be clustering within villages. As per the survey design, administrative blocks were selected
within districts, then gram panchayats/villages within blocks, then households within gram
panchayats. The sampling also allowed selecting control blocks matched roughly to
intervention blocks and then villages within blocks that were expected to be broadly similar
across crucial developmental parameters. Consequently, the standard cluster sampling effects
did not apply; there seemed to be more variations across villages than within villages. However,
in India, rural health services and facilities are implemented at the level of the village, and they
are likely to vary across villages. Therefore, it makes more sense to study the effects of arealevel health system variables, such as health facility availability and number of community
health workers across villages, on SHG membership and duration.
The study’s cross-sectional design prevents concluding causality from observed relationships.
The investigation of poor and rural women in the sampled districts of Uttar Pradesh may not
necessarily be generalisable to greater Uttar Pradesh or to other states of India that are culturally
different.

7.7 Policy and Program Implications
Maternal health improvements and poverty alleviation are both national priorities for India.
They also inform much of the global discourse on the challenges of the 21st century. In the
Indian context, the policies guiding the improvement of maternal health, rural development and
poverty reduction do not necessarily converge despite an already established intractable link
between poverty and poor maternal health. Moreover, the end beneficiaries of both policy goals
are likely to be the same, as poverty and maternal ill health concentrate in poorer households.
Based on the findings of this thesis, specific recommendations emerge that can guide
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microfinance implementation as well as maternal health policy in India. These are provided
with a focus on microfinance or rural development policy and maternal health policy in India.
7.7.1 Microfinance Policy Recommendations
This study found that adding a health literacy intervention to an existing microfinance-based
SHG platform allowed the platform to be used for the dissemination of health messages to
women who were members in program villages. The research also found a positive diffusion
effect of health information from members to non-members, which shows that SHG women
may be successfully influencing other community members. An indirect advantage to
microfinance promoters is that the addition of health literacy may make SHGs more attractive
to a community by virtue of the health gains realised. This is important in the Indian context,
where previously unregulated private microfinance was associated with loss of public trust in
microfinance institutions (34,35).
In rural Uttar Pradesh, where greater social inequities disadvantage women, SHGs provide an
opportunity for health promotion through a platform that may have greater influence in shaping
health behaviours. In another context in rural India, two studies by Ruducha et al. (2019a) and
Ruducha et al.(2019b) have already shown that SHGs, when enriched with a health literacy
component and driven by a health system-linked agenda, led to better linkages with the health
system and local community health workers (28,36).
For rural populations that are encumbered by lack of finance or formal knowledge,
microfinance-based SHGs can potentially reduce the mutually reinforcing cycles of poverty,
deprivation and maternal mortality by providing access to funds at a low cost. As seen in
Rwanda, saving groups also act as a community support system for providing loans for
emergency maternal and newborn health (27).
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India’s National Rural Development Program, which currently reaches 716 million households
across India, presents an ideal opportunity to advance maternal health through available SHG
architecture (37). Under the NRLM, each Indian state has a local rural livelihood program called
the State Rural Livelihood Mission, which can be utilised for the delivery of health messages
locally adapted to the requirement of the state. Extending the reach of the program to some of
the poorest communities and regions in India where (maternal) health inequities perpetuate, the
program provides an opportunity to reduce these inequities and reduce wide intrastate maternal
health disparities currently existing in India. While this thesis tested a health literacy
intervention focusing on maternal complications, the SHG platform has the potential to
participate in a broader agenda of health promotion.
Despite this potential, microfinance programs still have not overcome design and
implementation challenges that limit their effectiveness. While over-indebtedness is an
established issue for microfinance borrowers, increasing regulation and state control may have
mitigated these issues in India (38–40). The SHG model promoted in India operates mainly on
a development agenda; future research is required to assess client performance and poverty
improvement in SHG programs in India and across states where the program is implemented.
The exclusion of the poorest in many public-funded welfare programs and in SHGs in regional
India is known. This research highlights the importance of identifying clients for membership
beyond income-based criteria such as the BPL card and advocates for using broader indicators
that capture poverty in its myriad forms. The current National Rural Development Program
identifies vulnerable populations that are suitable for membership based on a limited set of
criteria used to classify the marginalised. Additional research would be required to identify the
population characteristics that are associated with the poorest in different parts of India. This
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would also be important to improve health promotion, as poverty is represented in multiple
heterogeneous ways.
While the findings of this research promote the adoption of a health literacy component with a
women-only SHG microfinance model, the underlying premise of health promotion is through
the existing operational structure of SHGs. Currently, SHG members meet face-to-face four
times a month, primarily for financial intermediation, and health messages are promoted
through these contact points. The provision of face-to-face meetings also allows health
messages among non-members to perpetuate, as shown in this research through the diffusion
effect of health knowledge and practice.
However, technological advancements in the provision of financial services are increasingly
demonstrating the potential of digital financial technology (or fintech) to improve microfinance
operations (41). Digital microfinance operates through a leaner microfinance model, with
reduced face-to-face contact. The implication of this in the context of integrated health literacy
interventions that require in-person contact to generate health awareness through the
microfinance platform may pose practical limitations for India if the country adopts digital
financial technology in the future as it could reduce the opportunity for in-person interaction.
This limitation, however, needs to be contextualised by the manifestation of digital inequities.
The importance of rural community-based social protection platforms is highlighted by a study
in India that found 53 per cent of poor women (176 million) will be missed from newer digital
cash transfer plans (42).
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7.7.2 Maternal Health Policy Recommendations
This study thesis focused on generating evidence on program impact on knowledge and practice
indicators that are closely associated with maternal mortality—these primarily operate through
improving community-related delays in seeking maternal care during maternal complications.
The study found that a community-led health literacy component delivered through the SHG
model was able to impact knowledge and behaviour changes among members and nonmembers, suggesting greater reach beyond members alone. Findings showed that for the
population evaluated in this research, health care expenses represented the main reason for
borrowing among members and non-members. While microfinance seeks to provide financially
excluded women with access to credit, the poverty alleviation component is better realised when
borrowed funds assist in generating income and improving household wellbeing. Households
that borrowed funds for health reasons, such as delivery expenses or treatment for illness, were
1.71 times more likely to become SHG members and then stay, on average, 1.38 times longer
as a member, which may reflect their dependency on SHG membership for accessing credit for
such expenses. The study findings also corroborate that health care expenses in India drive poor,
vulnerable households to seek financial assistance/loans to cover health expenses. The
limitations of the existing maternal institutional delivery promotion policy, such as JSY, and
larger public-financed programs (RSBY) in reducing out-of-pocket expenditure, is documented
(43–45). This study shows that maternal health policy in India needs to examine persisting outof-pocket expenditure among the poor, despite available welfare schemes.
The limitations of an intrapartum strategy currently espoused in Indian national maternal health
policy were highlighted in chapter two (literature review). Based on studies conducted
elsewhere, there is a skewed pattern of low antenatal and postnatal care with high institutional
delivery. Correcting this skewed pattern would require further refinements to provide higher
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protective maternal care coverage during pregnancy. Maternal health policy would also gain
from having a needs-based approach catering to different gradients of the poor. The limitation
of the IMFHL program in impacting knowledge and health practice among women as the
household wealth gradient deteriorates suggests additional efforts are needed to reach and
impact health outcomes in that group.
Quality issues in the provision of publicly funded maternal care in rural Uttar Pradesh were also
highlighted in this research. The studies overall showed that women who had received the
recommended four ANC contacts and had institutional delivery did not show improved
knowledge of maternal danger signs and BPCR practice in these communities. Considering
these are crucial outcomes related to delays in seeking care, this study highlights the need to
further examine health system limitations and identify locally adaptable solutions. Beyond this
research, a 2020 multi-country evaluation showed that community health workers were more
likely to impact maternal health in the case of pre-eclampsia by providing at least eight contacts
(46). The IMFHL program may provide an opportunity to integrate health promotion through
the available public system and the community-based platform in low-resource settings.

7.8 Future Research
The future research challenges related to maternal health and microfinance in the context of an
IMFHL

intervention

are

highlighted

in

individual

chapters.

Integrated

research

recommendations from the three studies (chapter 4 to 6) are presented here. The first study
(chapter four) found that the odds of SHG members staying in the program decreased as the
wealth quintile reduced from poor to poorest. Although the research showed that the poorest
were more likely to join as members, the duration analysis found them less likely to continue
their membership. This would be important to investigate further, as the SHG model is
considered to be better able to capture marginalised populations in the membership. While this
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research generated evidence on key maternal health outcomes, future research is required to
examine the impact of increasing knowledge and practice on maternal health and on careseeking during complications. Pathway analysis would also provide evidence on how health
knowledge and behaviours gained through the IMFHL program influence maternal health. As
maternal health is strongly associated with newborn health, any improvements through the
IMFHL program that correspond to gains in neonatal health can also be explored in subsequent
research. The potential diffusion effect of the IMFHL program on extending program benefits
from members to non-members was established through this research. More research is required
to understand the pathways through which this health information gain occurred. Understanding
pathways of health information flow would yield insights to develop future community health
programs seeking to have more extensive coverage. Cost-effectiveness studies in future would
also demonstrate the maternal health gains attained through the IMFHL program in Uttar
Pradesh relative to other community health program designs.

7.9 Conclusion
This research generated evidence on maternal health outcomes that are closely linked to delayed
care-seeking during maternal complications in a challenging rural setting. The research was
broadly framed against factors linked to global and Indian maternal health progress during the
MDG period, with a focus on accelerating maternal health improvements in the SDG era. The
distribution of maternal ill-health burden in India mimics the global distribution of maternal
health and may provide transferable implementation findings. Globally, maternal health is
concentrated in a few high-burden countries where the greatest gains in reducing health
inequities can be achieved (1,47–50). India, similarly, though a high-burden country, has a
higher concentration of maternal diseases in select high-burden states, where focused efforts
provide the opportunity for national gains and, in turn, regional and global achievements. The
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focus on an implementation program that was delivered in a real-world setting at scale allowed
the generation of evidence that has the potential to inform public health policy and program
development. Recognising that the greatest population coverage in health service provision can
fundamentally be achieved only through public-funded measures, this research generated
evidence on novel opportunities for linking women in the community to the health system
through the microfinance network for health promotion.
The IMFHL program evaluated in this study was found to have the ability to improve
knowledge of maternal danger signs and household adoption of birth and complication
readiness practice. It is important to highlight that not all microfinance models may produce the
same results unless additional research investigates and compares health gains. However, the
SHG variant, which is common in India and South Asia, and which was evaluated in this
research, has great potential for maternal health gain (38). Health promotion agencies that are
keen to explore the SHG model would also benefit from a deeper understanding of historical
implementation issues related to SHG and microfinance (10,23,39,50–52), notably, the
sustainability of the SHG model and over-indebtedness problems of clients. These issues may
also influence the choice of health literacy intervention and adaptability in a local setting.
However, this research found that the addition of a maternal health literacy component, along
with access to funds for health reasons, would potentially complement the underlying
microfinance platform, as members gain dual value from membership. Both components target
women and their health and welfare needs and, therefore can operate synergistically. This
mutual effort may also help to interrupt the mutually reinforcing cycle of poverty and poor
maternal health. The microfinance program, with a focus on improving access to credit, has
greater appeal for the poor rural community and captures an audience that can be catalysed by
public health promoters to improve health. The implementation of such IMFHL programs in
resource-limited settings would therefore be appealing to health and development policymakers
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in different regions. The IMFHL program also showcases the potential to reach populations in
low-income settings with low costs, which may be further explored through more targeted
research. In conclusion, the microfinance based SHG model provides an opportunity to promote
maternal health in India and advance the rate of health improvement towards the SDG maternal
health objectives.
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8 Appendices
8.1 Appendix I (Chapter 6- Paper III Pre-Print Version)
Weblink: https://papers.ssrn.com/sol3/papers.cfm?abstract_id=3685325
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