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Abstract 

Introduction 

The state of Uttar Pradesh has the highest perinatal mortality rate in India, with 

substantially more deaths among disadvantaged socio-economic groups. India‘s 

National Health Mission has trained community health workers called Accredited 

Social Health Activists (ASHAs) to visit women during pregnancy and the postnatal 

period. I conducted a mixed-methods study to understand to what extent, how, and in 

what circumstances ASHAs‘ home visits have reduced perinatal health inequities in 

Uttar Pradesh. 

Methods 

I used generalised linear modelling on a cross-sectional survey of a representative 

sample of 52,615 women who gave birth within the last two months in 25 districts of 

Uttar Pradesh in 2014/15. I carried out qualitative social mapping in four purposively-

selected villages in two districts, followed by three focus group discussions in each 

village with ASHAs and mothers from ‗higher‘ and ‗lower‘ socio-economic position 

groups (n=134). I analysed these using a thematic framework approach. 

Results 

ASHAs‘ home visits had more equitable effects on birth preparedness and 

institutional delivery, but less on essential newborn care practices and perinatal 

mortality. These effects may be attributed to the ASHAs‘ ability to build relationships 

and promote affordable care for deliveries in public facilities. Where public services 

were inaccessible or of lower quality, families of low socio-economic positions 

delivered more at home and families of higher socio-economic positions relied on 

private facilities. ASHAs appeared to be less able to assist mothers who had 

complicated pregnancies or infants with illnesses in the early neonatal period, which 

were often cases with the highest and most inequitable perinatal mortality rates. 

Conclusions 

ASHAs' home visits contributed to greater equity in birth preparedness and 

institutional delivery between women of lower and higher socio-economic positions. 

Inequities in perinatal mortality remained highest in contexts where health system, 

geographical, political, and socio-economic issues were too insurmountable for 

ASHAs to overcome. 
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Impact statement 

The present research seeks to understand the effects of ASHAs‘ home visits to 

women during pregnancy on perinatal health inequities in Uttar Pradesh, north India. 

This doctoral study has the potential to have a beneficial impact on knowledge, 

practice, and policy in the following ways.  

First, the study contributes academic insights. The mixed methodology integrates 

epidemiological and social scientific concepts in a novel way to study health equity 

using a ‗bifocal‘ lens: both as the socio-economic distribution of outcomes and how 

these may be underpinned by social relations. The study also fills gaps in knowledge. 

It presents the first systematic review on whether and how community health workers 

(CHWs) have been able to improve equity in maternal and newborn health from 

coverage to mortality outcomes, and then studies this in the context of the ASHA 

programme in Uttar Pradesh. The results suggest that ASHAs have played a role in 

equitably improving birth preparedness and institutional delivery, particularly at 

community health centres, and reducing perinatal mortality rates there. Still they 

faced contextual barriers to improving perinatal health, particularly for the lowest 

socio-economic groups, who were referred to private facilities or delivered at home 

when they experienced complications. I will aim to enhance the study‘s academic 

impact through journal articles, conference presentations and blog or media entries. 

Secondly, the thesis can benefit the practice of CHW interventions. The results 

pinpoint areas for programmatic action, including improved support for ASHAs, 

infrastructure, and quality of public health facilities particularly in remote regions. This 

should also be accompanied by programmes to address unequal social relations of 

power and resources underpinning health inequities, such as community 

accountability, access to credit, and targeted education and employment schemes. I 

will seek to heighten programmatic impact through ongoing communication with the 

non-governmental organisation with whom I worked and that supports the 

government programme. The local research investigators and I gave presentations on 

the study at multiple stages, and our use of social mapping influenced their 

development of a tool for ASHAs to identify and support marginalised families to 

access services. They have also started to build on the results as they identify new 

research questions to inform the programme. 

Finally, this study contributes to current policy issues. The results support the role of 

CHW programmes in India‘s renewed efforts for pursuing equitable primary health 
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care as promoted in the recent Astana Declaration. They also underline the need to 

broaden their scope towards greater community involvement, and linking this with 

policy agendas around health system strengthening and multisectoral action. The 

study contributes to interdisciplinary approaches for conceptualising health equity, by 

combining the predominant deductive measurement of the distribution of outcomes 

with inductive exploration on whether intervention processes themselves are 

inequitable. Doing so may contribute to the global agenda around universal health 

coverage, which promotes ‗effective coverage‘ to integrate both quality and equity. To 

realise these impacts, I will continue to engage with my local partner organisation as 

they inform government policies and engage with relevant policy actors at 

international conferences.  
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Chapter 1 Introduction 

Since the establishment of the Sustainable Development Goals (SDGs), global health 

leaders have recommitted to improving maternal and newborn health with a greater 

emphasis on reducing the disproportionately high mortality rates among people who 

are most socio-economically disadvantaged (1-4). In 2015, 2.7 million infants died in 

the first month of life, accounting for 45% of child deaths globally, while a further 2.6 

million were stillborn (5). An estimated 303,000 women also lost their lives due to 

causes related to pregnancy and childbirth globally in 2015 (6). Despite considerable 

progress in the past decade, 22% of the world‘s maternal deaths are still in South 

Asia. Over one million newborn deaths and another million stillbirths are also 

estimated to occur in South Asia every year (7). One study estimated that South Asia 

accounts for 40% of global first day deaths, and another estimated that 37% of global 

stillbirths occur there (7, 8). 

A high proportion of maternal and neonatal deaths in South Asia occur in India, where 

there were approximately 45,000 total maternal deaths in 2015 (6, 9). According to 

the latest National Family Health Survey (NFHS, round 4) in 2015/6, India had a 

neonatal mortality rate (NMR) of 29.5 per 1000 live births (10). The greatest number 

of deaths occur during pregnancy, intrapartum and early neonatal periods; these are 

referred to as perinatal deaths, i.e. those that happen between 28 completed weeks 

of gestation and seven days after birth (11, 12). India‘s perinatal mortality rate (PMR) 

was estimated at 36.0 per 1000 births in 2015/16 (10). Further, the highest levels of 

perinatal, neonatal and infant mortality occur in the most socio-economically 

marginalised communities. The NFHS-4 in India showed that neonatal and perinatal 

mortality rates were markedly higher among those with lower education, caste or 

wealth status. For example, the PMR among women in the lowest wealth quintile was 

48 per 1000 births compared to 21 per 1000 births in the highest wealth quintile in 

2015/16 (10). Addressing these gaps can have a strong impact on reducing the 

number of child deaths in India. 

Community-level interventions have long been considered a promising approach to 

improve maternal and newborn health outcomes effectively and equitably, with most 

relying on community-based health workers (13-15). Community Health Workers 

(CHWs) have long been a central part of many countries‘ efforts towards ensuring 

primary health care. The World Health Organization (WHO) has defined CHWs as 

people who live and work in their communities, are selected by these communities 
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and accountable to them, and may or may not be part of the health system (16-18). 

CHWs can include trained lay workers, health volunteers, community health agents, 

traditional births attendants and community midwives (19). On the heels of the 

‗barefoot doctor‘ movement in China in the mid-twentieth century, CHW programmes 

gained prominence in the ensuing decades as organisations including the WHO and 

Christian Medical Commission sought strategies to address the challenges and 

failures of formal medical systems in reaching poor and rural populations (20). This 

formed the basis for the internationally-ratified 1978 Alma Ata declaration, which 

placed renewed emphasis on primary health care and envisioned lay health workers 

as key change agents for community empowerment and health promotion at a 

grassroots level. By the 1980s and 1990s, support for CHWs waned in the wake of 

global recession and cuts in funding linked to neoliberal policies (21-23). 

In the twenty-first century, the expanded pursuit of primary health care and universal 

health coverage, including for reproductive, maternal, newborn and child health 

(RMNCH), have given CHW programmes renewed importance in national public 

health programmes (3, 4, 22). For the past fifteen years, global health leaders have 

continued to promote CHW programmes for their potential to improve accessibility to 

health facilities for the poorest communities where human and health care resources 

are most limited (15, 24, 25). Researchers have produced convincing evidence on the 

positive effects of CHW interventions on RMNCH outcomes such as institutional 

delivery, clean cord care, thermal care, breastfeeding, skin-to-skin contact, danger 

sign recognition, and newborn referrals in low and middle income countries (LMICs), 

which have reduced morbidity and mortality during the perinatal period (23, 26-32). 

The WHO has recently published an evidence-based guideline for optimising the 

design and performance of CHW programmes, reiterating their role in providing 

interprofessional primary care that can bridge health systems and communities (33). 

Thus, CHWs continue to be seen as central to achieving universal health coverage in 

line with the third SDG (18, 33, 34). 

In 2005, India set up a National Rural Health Mission (NRHM), later rebranded 

National Health Mission (NHM). One of its objectives was to improve maternal, 

newborn and child health (MNCH). The NHM interventions were designed to be 

implemented within communities, health facilities, and the health system (35). At the 

community level, the NHM recruited and trained a large cadre of CHWs called 

Accredited Social Health Activists (ASHAs) to contact and counsel pregnant women 

and their family members on antenatal, delivery, and postnatal care through home 

visits. The ASHA programme takes a universal approach but its training modules 
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provide guidance on how to reach families who are geographically and socio-

economically marginalised in local health planning, service delivery, and counselling 

(35). In 2015, the India Newborn Action Plan was developed, in response to the 

Global Every Newborn Action Plan, with equity as one of its six pillars (36). India‘s 

Newborn Action Plan explicitly describes how equity in newborn health can be 

strengthened through ASHA home visits by improving birth preparedness, care-

seeking for delivery services, and ENC practices for families that hitherto faced socio-

economic or geographic challenges to improving these MNCH outcomes (36). 

Uttar Pradesh (UP) is the most populous state in India and had the highest estimated 

PMR in India (56 per 1000 births) in 2015/16 (10). The uptake of health services for 

RMNCH in UP continues to be low and inequitable (37, 38). UP has its own branch of 

the NHM, and has committed great resources to reducing the burden of maternal and 

neonatal mortality. In 2012, UP‘s NHM programme established a partnership with the 

India Health Action Trust and the University of Manitoba, Canada, under the auspices 

of the Uttar Pradesh Technical Support Unit (UP TSU) funded by the Government of 

India and the Bill and Melinda Gates Foundation. This partnership is embedded within 

UP‘s NHM initiatives in its 25 high priority districts (HPDs) (39). UP TSU supports 

UP‘s NHM programme in part by developing tools and job aids for ASHAs to enhance 

the quality and quantity of their interactions with families. 

I undertook this doctoral research in the context of the UP TSU programme, in order 

to understand to what extent, how and in what circumstances ASHAs‘ home visits in 

pregnancy may have contributed to increased equity in birth preparedness, 

institutional delivery, recommended essential newborn care (ENC) practices, and 

perinatal mortality rates between socio-economic position groups in UP. 

This research aims to fill three knowledge gaps. First, I address the lack of systematic 

reviews of evidence on the ability of CHW interventions to improve equity in maternal 

and newborn health outcomes in LMICs. There have been two recent reviews on 

equity in coverage of CHW interventions and community-based primary health care 

(40, 41), as well as equity in access, uptake and quality of CHWs‘ services (42). To 

my knowledge, no reviews on CHW programmes to date have included studies on 

equity in coverage as well as behavioural and mortality outcomes. There are also no 

reviews combining evidence from mixed methods to understand how programme 

mechanisms and contextual processes shaped the equity effects of these 

programmes. I undertook a systematic review to fill these gaps and to inform my 

empirical research. 
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The second gap that I seek to fill is the limited evidence on whether the ASHA 

programme, a long-standing CHW intervention in India, has been able to reduce 

inequities in perinatal health and mortality in UP state. In UP, there has been one 

study on whether other types of CHWs‘ home visits within the Integrated Nutrition and 

Health Programme reduced inequities in behavioural outcomes and neonatal 

mortality (43), and one recently examining whether coverage of home visits from 

ASHAs were equitable and associated with maternal health care utilisation (44). 

Elsewhere in India, studies have examined the equity effects of CHWs facilitating 

cash transfers on health care utilisation (45) and of women‘s group membership on 

institutional delivery, ENC practices and NMR (31, 46, 47). The quantitative analyses 

in this study provide the first examination of equity in coverage of ASHAs‘ home visits 

and their potential effects on behavioural outcomes from birth preparedness, 

institutional delivery, ENC practices, as well as perinatal mortality rates across a large 

sample of women who recently delivered in UP. 

Thirdly, I seek to understand how and in what circumstances ASHAs‘ home visits 

have been able to reduce inequities in perinatal health-related behaviours and 

mortality in UP. Only a handful of studies in other LMICs have used mixed-methods to 

understand the effects of community group or midwife interventions on equity in 

MNCH outcomes within their wider contexts (48-51), and only two have qualitatively 

explored the programmatic and contextual issues shaping the effects of CHWs‘ home 

visits in improving MNCH among rural families in South Asia (52-54). To contribute 

new knowledge in this area, I combine the quantitative methods to examine whether 

ASHAs‘ home visits were associated with lower socio-economic inequities in perinatal 

health outcomes with qualitative methods to explore the relational processes shaping 

local understandings of socio-economic position, the programme strategies by which 

socio-economic inequities in perinatal health outcomes may have been reduced, and 

how this was influenced by contextual processes in two contrasting districts of UP. 

I now present the research question and objectives, methodology, followed by a 

systematic literature review. The remaining chapters encompass my empirical 

research, which present and discuss the results for each objective in light of other 

literature, followed by a final discussion chapter on the implications of the research. 
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Chapter 2 Research question and objectives  

2.1 Overall research question 

This mixed-methods study seeks to answer the research question: ―To what extent, 

how, and in what circumstances may ASHAs‘ home visits in pregnancy have reduced 

inequities in birth preparedness, institutional delivery, essential newborn care 

practices, and perinatal mortality between socio-economic position groups in Uttar 

Pradesh, India?‖ This will be investigated through the following objectives and sub-

objectives. 

2.2 Objectives and sub-objectives 

Objective 1 (Chapter 4): to conduct a systematic literature review of evidence on 

equity in CHW intervention coverage and effects on maternal and neonatal health 

outcomes, and how this is influenced by programme strategies and contextual factors 

in LMICs 

Objective 2 (Chapter 5): to describe women‘s exposure to home visits during the 

third trimester of pregnancy i) overall, and ii) by socio-economic position indicators, 

i.e. caste and education, in 25 districts of UP 

Objective 3 (Chapter 6): to determine whether exposure to any home visits in the 

third trimester of pregnancy is associated with increased equity in birth preparedness, 

institutional delivery, and ENC practices (early breastfeeding with no prelacteal feed, 

clean cord care, delayed bathing, and skin-to-skin contact) between caste and 

education groups in 25 districts of UP 

 Sub-objective 3.1: to describe the behavioural outcomes of birth preparedness, 

institutional delivery, and ENC practices i) overall, and ii) by caste and educational 

attainment 

 Sub-objective 3.2: to analyse the associations between exposure to any third 

trimester home visits and behavioural outcomes: birth preparedness, institutional 

delivery, and ENC practices 

 Sub-objective 3.3 i): to analyse the extent to which the relationships between 

socio-economic position variables (caste and education) and the behavioural 

outcomes are mediated by exposure to any third trimester home visits  
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 Sub-objective 3.3 ii): to analyse the extent to which the relationships between 

socio-economic position variables (caste and education) and the behavioural 

outcomes are moderated by having any third trimester home visits  

Objective 4 (Chapter 7): to determine whether exposure to any home visits in the 

third trimester of pregnancy improves equity in the perinatal mortality rate (PMR) 

between caste and education groups in 25 districts of UP 

 Sub-objective 4.1: to describe the perinatal mortality rate by women‘s socio-

economic position (caste and education groups) i) overall, ii) at each delivery 

place, and iii) for those with and without any third trimester home visits at each 

delivery place 

 Sub-objective 4.2: to analyse the association between women‘s exposure to any 

third trimester home visits and perinatal mortality rate 

 Sub-objective 4.3 i): to analyse the extent to which the relationship between 

women‘s socio-economic position and perinatal mortality rate is mediated by 

exposure to any third trimester home visits 

 Sub-objective 4.3 ii): to analyse the extent to which the relationship between 

women‘s socio-economic position and perinatal mortality rate may be moderated 

by any third trimester home visits overall, and at each delivery place 

Objective 5 (Chapters 8 and 9): to qualitatively explore the influence of ASHAs‘ 

home visits and contextual processes on socio-economic position differences in birth 

preparedness, delivery location, ENC practices, and perinatal mortality in four villages 

of East and West UP 

 Sub-objective 5.1: to understand where groups of people live, access resources 

and interact, and how these relationally shape distinctions between lower and 

higher socio-economic position groups in each study village 

 Sub-objective 5.2: to explore MNCH and health-related services to which people 

generally have access in each village 

 Sub-objective 5.3: to understand the extent to which people in each socio-

economic position group access the available health services for each village 
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 Sub-objective 5.4: to explore each socio-economic position group‘s exposure to 

ASHA home visits, in terms of coverage and quality, and how this may be 

influenced by contextual processes in each village 

 Sub-objective 5.5: to understand whether and how women in different socio-

economic position groups are more or less able to access and act on the advice 

or services provided by ASHAs in home visits, and how this may be influenced by 

contextual processes 
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Chapter 3 Methods  

In this chapter I first discuss definitions of health equity, consider how these are 

rooted in theories of social justice, and introduce the integrated research approach 

that I used to study health equity. Then I provide an overview of the study setting and 

the ASHA programme in India and UP. This is followed by the study‘s quantitative 

and qualitative methods, and an overview of the research questions, hypotheses and 

methods for each objective. 

3.1 Conceptualising health equity in integrated research  

 Definitions of health equity  3.1.1

While there is no single definition of health equity, there is wide agreement that 

understanding it requires a consideration of the social distribution of resources, 

status, and power that shape unequal health outcomes in a population (55-57). An 

important distinction can be made between measures of health differences across all 

individuals in a population, and measures of health differences between social groups 

(58-60). The former are measured to compare the amount of variation in health status 

across a population (61). Health differences between social groups have come to be 

more strongly aligned with concepts of ―equity‖ that reflect systematic and unjust 

differentials in health (also known as health disparities) between groups of higher to 

lower socio-economic position in that population (56, 58, 60, 62, 63). An additional 

distinction is often drawn between horizontal equity, which refers to equal medical 

care for equal medical need, irrespective of other characteristics such as income, 

race, place of residence, and vertical equity, defined as giving those with unequal 

need appropriately unequal opportunities to access health care (64-66). There is also 

a call for research to focus not only on assessing differences in health between those 

of higher and lower socio-economic position, but also how that is shaped by 

contextual processes that underpin access to resources or power (67-69). 

 Theoretical perspectives on social justice and health 3.1.2

An important justification for pursuing health equity derives from ethical concerns for 

improving health as a universally desirable good (8). Some scholars argue that if 

health inequities are rooted in social inequities, addressing them requires a 

consideration of theories of social justice and a more explicit prioritisation of equity on 

ethical grounds (40, 70-72). Public health often implicitly uses a utilitarian 
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philosophical position; in a utilitarian approach, concerns for distributive justice focus 

on improving the fair distribution of health care policies or programmes insofar as they 

maximise the aggregate benefits or outcomes across a population (73, 74). In 

contrast, those who prefer to make distributive concerns central to health equity 

favour egalitarian theories of justice. For example, public health applications of John 

Rawls‘ theory of justice focus on expanding opportunities for improved health and 

well-being, such as improving fairness and equality of access to health care and its 

social determinants (75). This approach focuses on optimising fair opportunities for 

achieving good health. Rawls‘ Difference Principle implies that the appropriate 

relative share of goods needed to achieve health are such that the share available to 

the better off depends on whether it also maximises the share of resources available 

to the worst off, rather than on setting an absolute level or outcome that must be 

achieved among the worst off (74-76). 

Another strand of egalitarian theory has shifted some of the emphasis from equality of 

opportunity towards equality of outcomes (74, 77, 78). In particular, Sen and later 

Nussbaum developed the influential capabilities theory, which set out a broad set of 

capabilities needed to allow people to live a life they have reason to value (77, 78). In 

their view, the pursuit of justice implies the pursuit of equality in capabilities for health 

and well-being (77). The ―realization-based approach‖ to social justice proposes that 

health equity involves minimising differences in health outcomes between groups 

across a population (74, 77, 79-81). Sen and Sandel have argued that this can be 

achieved through deliberation on what processes lead to reduced inequities by their 

ability to remove barriers to equal health capabilities, which thereby incorporates 

concerns for procedural as well as distributive justice (79, 82). Similarly, Power and 

Fadens‘ outcome-oriented egalitarian approach frames justice as achieving equality 

in various dimensions of well-being, including health, at a reasonable level of 

sufficiency (74). By focusing on achieving sufficient health for a life of meaning and 

longevity, their theory supports the view that the most urgent health inequalities to 

address are those that result from systematic disadvantage of certain social groups 

(73, 74). They promote empirical investigation to understand how multiple features of 

social organisation mutually interact and shift over time to allow some groups to 

achieve better health than others (73). An outcome-oriented, egalitarian approach to 

justice that emphasises both inequities in health outcomes and their roots in systemic, 

contextual processes provides a relevant ethical basis for this study on health equity. 
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 Incorporating distributional and relational approaches in 3.1.3

integrated research  

To better understand the complex ways that interventions‘ effects on health equity are 

shaped by context, I found it relevant to use an ‗integrated research‘ approach by 

drawing together concepts and methods that cross health and social science 

disciplines (83-85). Stock and Burton argue that the most common forms of integrated 

research today are multidisciplinary, interdisciplinary and transdisciplinary 

approaches, each reflecting increasing levels of integration (83). They acknowledge 

that the boundaries between these forms of integrated research are subjective and 

can overlap, but the latter two are arguably most relevant to this study (83). 

Interdisciplinary approaches attempt to bring together distinctive components of two 

or more disciplines (83, 86). Transdisciplinary approaches move a step further by 

drawing on theories or concepts that transcend disciplinary boundaries, recognising 

or drawing on multiple models of reasoning, and involving multiple stakeholders (83, 

87). This doctoral study aligns with an interdisciplinary approach by drawing on 

concepts and methods from multiple disciplines in the health and social sciences (86). 

It also aligns with a transdisciplinary approach insofar as it integrates approaches to 

studying CHW interventions‘ effects on health equity with differing models of 

reasoning, including a distributional approach that rests on linear assumptions more 

common to health sciences, and a relational approach more widely accepted in social 

sciences that views causal mechanisms as non-linear and contingent (83). 

Distributional approaches to studying health equity are predominantly used in social 

epidemiology to assess the distribution of health outcomes in each socio-economic 

group, as I aim to do using quantitative methods (67). Additionally, my qualitative 

methods adopt a relational lens, which has been promoted in social science literature 

for its potential to move towards process-oriented approaches to understanding 

inequities (88-90). Others have described this distinction as a, ―critical conceptual 

shift from the focus on distributional outcomes […] (i.e. the lack of resources at the 

disposal of individuals, households and/or wider social groups) to a focus on social 

relationships‖ (91)(p.13). Relational approaches derive from ‗practice theory‘, which 

crosses the disciplines of sociology, development and anthropology, and more 

recently social geography and social epidemiology (90, 92-94). Practice theory views 

human practices as interrelated processes that are produced through social relations 

across time and space (92, 93). Drawing these approaches together in this study 

would help to better understand not only how people are categorised by wealth, caste 
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or education, but also how socio-economic position based on these characteristics 

may be, ―defined historically by normative systems that assign social identities and 

associated power and status to different individuals, groups, classes, and even 

States‖ (91)(p.14). Further, combining distributional and relational approaches 

through an integrated research approach would aid in pursuing my objectives of 

understanding to what extent, how, and in what circumstances ASHAs‘ home visits 

may reduce socio-economic inequities in perinatal health outcomes. 

3.2 Study setting 

 Background on socio-economic position in Uttar Pradesh  3.2.1

Equity in health has been defined by social epidemiologists as the absence of 

systematic disparities in health or its social determinants between groups with 

differing positions in a social hierarchy (57). Researchers widely study health equity 

by analysing differences in health outcomes between different socio-economic groups 

(67). To do so, many use the concept of ‗socio-economic position‘ to distinguish 

groups, particularly along two interrelated dimensions or sets of characteristics: 1) 

their relative access to socio-economic resources, which may be higher or lower 

based on income, economic assets, occupational class, and/or educational level; and 

2) their access to power or prestige, which can be considered higher or lower 

between identity-based ethnic, caste or religion groups, or by gender, geography, 

age, sexual orientation or disability (55, 56). In the context of this research on 

perinatal health-related outcomes, gender, geography, sexual orientation, and 

disability were not used as socio-economic position dimensions because I used data 

from an existing survey with a focus on maternal and child health, and all outcomes 

were reported by women who lived in rural areas. In addition, some important socio-

economic position dimensions were not available in the dataset including wealth, 

assets and occupation. The majority of people in UP are Hindu, but religion was 

studied as a confounder in the quantitative analysis as I hypothesised that it may 

influence the behavioural outcomes. Women‘s age was also considered a confounder 

quantitatively, as this may have more biological than social associations with the 

outcomes. More information on selection of variables used in equity analyses are 

discussed in §3.3.6. To reflect both resource-based and identity-based dimensions of 

socio-economic position, I use education and caste groups respectively in this study‘s 

quantitative analyses, while in the qualitative analyses I explore how these may be 
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layered with other characteristics in the UP context (see §8.2.1 in Chapter 8 for 

further details on current demographic trends in the qualitative study districts in UP).  

Education has been seen as a good representation of opportunities that are achieved 

early in life and remain fairly stable over the lifetime, relatively uninfluenced by later 

health status. It is also an ordinal variable and enables the examination of gradients in 

health status (95). Higher maternal education has been associated with child survival 

and utilisation of maternal health services in many studies (23, 96-99). According to 

the last national census, 38% of the population in Uttar Pradesh in 2011 was illiterate, 

compared to a national average of 36%, and another 15% was literate with less than 

primary school education. Around 4% of the population had graduated from 

secondary school or higher (100). In this study, I measure the distribution of perinatal 

health outcomes between women who are not educated or illiterate, and those with 1 

to 5 standards, 6 to 10 standards, and 10 standards or more to determine the extent 

of educational equity (discussed further in section §3.3.6 of this chapter).  

I now provide an overview of the literature on the definitions and debates on caste, 

arguably the longest standing concept shaping ―hierarchy‖ in India that remains a 

central identity-based dimension of socio-economic position in UP. The origins and 

definitions of caste and the Sanskrit words to describe it, varna and jati, are complex 

and linked not only to Hindu religious texts but the meanings they have acquired over 

time. The term caste in English derives from the Portuguese word casta, or breed, 

that was used to refer to community, bloodline or birth-group during their colonial 

presence in India (101). The word varna derives from the ancient Rg Veda scriptures, 

and subsequently figured in other important Hindu texts like the Bhagavad Gita and 

the Institutes of Manu. The latter established that the divine creator gave each of the 

four varnas or human archetypes their distinct moral quality and calling, or dharma, in 

an order of precedence to preserve the creation. These included the first varna of 

Brahmans, to fulfil the calling of priest or spiritual preceptor, followed by the varna of 

Kshatriyas, who were associated with rulers or warriors as well as seignurial landed 

groups. The varna of Vaishyas was conferred on those with commercial livelihoods as 

well as other producers, and finally the Shudras were to be the servile toilers. The 

Sanskrit term jati has a wider meaning in terms of kinship or lineage. Others have 

explained this as, ―the experience of caste in the ‗concrete and factual‘ domain of 

everyday social life, as opposed to the ‗ideal and symbolic… archetypes‘ which are 

embodied in the concept of varna‖ (101)(p.9). Additionally there are terms used for 

those who are outside of the four varna categories, known as avarna and 

―untouchable‖ or ritually polluted. These groups usually held occupations that were 
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unclean but necessary to re-establish purity, such as sweeping or removing dead 

bodies. The derogatory Gujarati term bhangi that refers to sweepers is also used 

colloquially to refer to ―untouchable‖ groups in UP. The term harijan, meaning 

―children of God‖, was popularised by Gandhi in his movements to redeem formerly 

untouchable groups within Hinduism; the term dalit, or ―the oppressed‖, is now 

commonly used and preferred within the community (101). Muslim groups are also 

divided into various endogamous kinship groups called zaats (an Arabic word relating 

to one‘s identity, which has also been referred to as jati) (102). Additionally, there are 

indigenous tribes or adivasi groups, meaning ―original inhabitants‖, which had 

historically been self-governing tribes in their own territories in India (103). 

There have been ongoing debates among scholars over the past half-century on 

caste and its role in shaping social hierarchies in India. Louis Dumont‘s work has 

been influential but widely-contested. Dumont developed the concept of the 

substantialisaton of caste to describe how varna groups, with jatis as sub-groups 

within them, formed a fixed hierarchy. He focussed on ideological rather than material 

dimensions to emphasise that caste was rooted in the Hindu religious concept of 

dharma, which informed varna groups‘ differentiated occupational and social positions 

and related degrees of purity or impurity. This view arguably built on earlier 

Orientialist perspectives that viewed caste as rooted in fixed Hindu religious traditions 

(101, 104). Such essentialist views on caste have been widely critiqued by scholars 

over the past half century (104). Critics argued that there were never pan-Indian 

concepts of caste, but that these were conceived and reified as such under the 

colonial government through its cultural and political hegemony (105-108). In the mid-

twentieth century, Srinivas pointed to the socio-cultural, political and economic 

processes that caused caste to become a tacitly accepted unit of social action under 

the British (105). In recent decades, Dirks and Raheja have also emphasised the role 

of political and particularly cultural dimensions to overcome the predominant focus on 

caste as a religious construct as in earlier discourses (108, 109). Dirks argued that 

hierarchy as ―rank or ordered difference‖ might have been pervasive throughout 

Indian history, but it was under the British that caste was positioned as, ―the single 

and systematic category to name, and thereby contain, the Indian social order‖ 

(108)(p.13). Gupta also endeavoured to show how caste ―difference‖ has come to 

encompass competing kin-ethnic groups in terms of jatis, not only among Hindus but 

also other religious groups. He discussed the ways that breakdown of discrete village 

economies and the rise of democratic politics have allowed caste identities to be 

continually re-negotiated. He argued that this has still perpetuated multiple social 
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hierarchies by opening political, educational and economic opportunities among less 

well-off peasant jatis as well as those seen to have higher caste status (110). 

I now consider how scholarly conceptualisations of caste have interacted with, or 

informed everyday political and social life in India over time. Bayly has argued that the 

ideology of varna group hierarchies was contested and inconsistent in practice before 

and during the Mughal era. For example, power shifted between the Brahman priestly 

groups with ritual and religious functions and those jatis seeking to align with the 

Kshatriya varna as kings or warriors to assert superiority over those lower in the 

hierarchy, especially Shudra and avarna groups (101). Under British rule, officially 

starting in the mid-nineteenth century, scholars have argued that the British built their 

conceptualisations of a traditional caste ideology into their authoritative structures. 

This was based on assumptions about a firm division between Hindus and Muslims or 

other groups, and a rigid Brahman-centered caste hierarchy (101). These 

assumptions fuelled some of the political and economic actions that sought to 

undermine Brahman influence while uplifting untouchable castes, though the latter 

arguably also had a moral basis. Meanwhile, expanded industrial development, 

population growth, and environmental degradation increased competition between 

caste groups as peasants gained benefits and feudal landlords (zamindars) gradually 

lost power (101). 

By the end of the nineteenth century, members of the Indian Nationalist movement 

held varied caste ideologies, sometimes influenced by but often departing from those 

prevalent under the British (101). For example, Jawaharlal Nehru envisioned the 

independent nation as a secular, casteless society. Many also supported the ―golden 

chain view‖, condemning untouchability towards avarna groups but upholding the 

symbiosis and virtue of the four varnas as a way to oppose British hegemony and re-

establish a national (Hindu-centred) identity. This was notably promoted by Gandhi 

and his followers. Alternatively, the reformist perspective viewed the concept of caste 

as altogether harmful. This was propounded by those supporting anti-caste 

movements or at least political measures to ameliorate the situation of ―depressed‖ 

jatis. This view was promoted by B.R. Ambedkar, a key dalit leader and contributor to 

the Constitution. With these important influences, India came into Independence in 

1947 balancing the political decisions to both legally abolish caste as well as 

designate the most disadvantaged Hindu jati and adivasi groups as ―scheduled‖ and 

deserving political and educational reservations (101). 



30 

 

Reservations can be traced back to the 1931 colonial constitution, when some socio-

economically marginalised jatis were deemed ―depressed castes‖. In 1935, this was 

changed to the term ―Scheduled Castes‖, in an attempt to recognise them as 

marginalised groups and provide them with social benefits (111). The First Backward 

Classes Commission under Kalelkar in 1955 defined groups based on their level of 

socio-economic deprivation, denoting caste as the main determinant of 

―backwardness‖ (101). The second commission in 1978 to 1980 under Mandal 

widened the definition of ―backward classes‖ to include a large category of non-

scheduled Hindu and non-Hindu jati groups as ―Other Backward Classes‖ (OBC). 

This was based on a threshold of social, educational and economic deprivation 

deemed to deserve entitlements for education and political positions (112). 

―Scheduled Tribes‖ (ST) also became an administrative category for the more than 

600 indigenous or adivasi groups in India. Post-independence, the constituent 

assembly envisaged the integration of adivasi groups into mainstream society, while 

providing them with political and educational reservations, and socio-economic 

safeguards to protect their interests (103).  

Today, the constitution recognises SC and ST groups under Article 46: ―the state 

shall promote with special care the educational and economic interests of the weaker 

sections of the people, and in particular, of the Scheduled Castes and the Scheduled 

Tribes, and shall protect them from social injustice and all forms of exploitation‖ (113). 

Article 342 specifies which tribal groups to be included in the ST reservations and 

constitutional safeguards (113). SC and ST groups are to make up the proportion of 

government posts equivalent to their share of the population in each state (112). OBC 

groups also receive reservations in educational institutions, government positions and 

socio-economic safeguards proportionate to their share of the population, though only 

those earning below a certain threshold and not holding professional occupations 

(112). 

Demographically, adivasi groups constituted just 0.8% of the population of UP, as 

compared to 21% in neighbouring Madhya Pradesh in the 2011 census (100, 114). 

SC and OBC groups are more widely represented in UP: in 2011 they accounted for 

24% and 44% of the state‘s population respectively (114). The particular 

marginalisation of SC and ST groups can be attributed to a range of historical, 

political and socio-economic processes, such as land alienation and displacement 

due to decades of modernisation projects that led to high occupational insecurity and 

social marginalisation (103, 115). The amount of land to which adivasi groups have 

rights has significantly decreased, due in part to the privatisation of land under the 
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British, and the colonial segregation of tribal groups onto designated lands (103). 

Their low social status and access to resources have led many ST groups to be 

considered of the lowest socio-economic position, though this is also true for many 

people in SC groups and particularly untouchable jatis, compared to OBC groups and 

especially General Castes (GC) who are unscheduled (115, 116).  

While 80% of UP‘s population identified as Hindu in the 2011 census, another 19% of 

the population were Muslims, while 0.3% and 0.2% were Sikhs and Christians 

respectively (117). It is important to consider how the concept of ―backwardness‖ has 

been applied to Muslim groups. Khanam presents empirical evidence for the 

widespread socio-economic disadvantage among Muslim groups in India, which has 

led them to be largely categorised as OBC (102). He attributes this to historical 

processes including the replacement of Muslim elites when the British supplanted the 

Mughal empire, the conversion of low caste Hindus to Islam, abolition of the 

zamindari system in which many Muslims were landlords, the devastation to the 

community through Partition after independence from the British, and discrimination in 

political and communal relations since then. Muslim zaats, also often referred to as 

jatis in Hindi, are also seen as positioned within a hierarchy with higher and lower 

status. Khanam states that this hierarchy has been defined based on groups‘ 

differentiated types of occupations having greater or lower status (though not 

involving the Hindu concept of purity), as well as to their relative levels of education, 

land ownership and political status (102). 

Debates still flourish on the ways that caste remains a basis for structuring social 

hierarchy within discourses on secularism, nationalism and communal religious 

identities in India. Scholars have argued that it is both the fluidity of the concept as 

well as its exclusionary nature that has allowed it to be adapted through conditions of 

change and uncertainty (101, 104). In this study, I will consider how the 

institutionalised definitions of caste using ST, SC, OBC and GC categories (described 

in the Methodology chapter, §3.3.6) map onto the lived experiences and social 

relations between caste groups (defined largely in terms of jati) in rural UP through 

qualitative analyses. I will also explore how people‘s views of their caste identities 

interplay with their religious, occupational, educational, or wealth status to form 

contextual understandings of socio-economic position in UP. More background on the 

characteristics of the study population are presented in the methods of Chapter 8 in 

§8.2. 
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 Perinatal epidemiology in India and UP 3.2.2

The main health outcome in this study, perinatal mortality rate, is defined as the 

proportion of deaths within the 28th week of gestation to the sixth day after birth per 

1000 women who were pregnant with or delivered a baby (12). Though there is no 

explicit section in the International Classification of Diseases (ICD) scheme for PMR, 

the WHO has amalgamated the ICD-10 codes for stillbirths and early neonatal 

deaths. This covers any cause of death of a foetus or newborn within the antepartum 

(before the onset of labour), intrapartum (during labour but before delivery), and early 

neonatal periods (up to 7 days post-delivery) (118). PMR is seen to give a measure of 

the quality of health services immediately before, during and after childbirth, and 

reflects the most vulnerable period for the infant and mother (10, 32). 

In this study, I focus on how CHWs‘ home visits (particularly in the third trimester) 

may affect equity in perinatal mortality in UP, in addition to behavioural outcomes 

during the parts of the continuum of care that have been found to reduce perinatal 

mortality in past studies, including birth preparedness, institutional delivery, and 

selected ENC practices (99, 119). I have chosen this specific period within the wider 

‗continuum of care‘ that has the most direct bearing on perinatal outcomes. The 

continuum of care refers to a global set of standards for integrated service delivery 

care for RMNCH. This includes a ‗time‘ dimension (adolescence and pre-pregnancy, 

pregnancy and delivery, immediate postnatal period, and infancy and childhood) and 

a ‗space‘ dimension (household and community to primary clinics and health facilities) 

(120). I now give an overview of the epidemiology of perinatal mortality and related 

behavioural outcomes to reduce this, in India and Uttar Pradesh, and by socio-

economic indicators where available. 

In India, the perinatal mortality rate was 36 per 1000 births in 2015/16 according to 

the NFHS-4 (10). This was much higher in rural than urban areas, at 40 versus 26 per 

1000 births respectively. Women who were less than 20 years and older than 40 

years of age had the highest perinatal mortality rates: 45 and 62 per 1000 births 

respectively. Comparatively, the PMR among women aged 20 to 29 and 30 to 39 

years was 33 and 39 per 1000 births respectively. PMR was also higher among 

women with no schooling (45 per 1000 births) compared to women with 10 or more 

years of schooling (less than 25 per 1000 births). Women who were of SC groups had 

the highest PMR at 40 per 1000 births, while women of ST, OBC, and other caste 

(GC) groups had PMR of 36, 37, and 30 per 1000 births respectively. Women who 

were Hindus and Muslims had a similar PMR at nearly 37 per 1000 births for both 
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groups. There was a clear, inverse gradient in PMR among women with increasing 

wealth, from 48 among those in the lowest wealth quintile to 21 per 1000 birth among 

the highest quintile (10). 

India has seen improvements in a number of behavioural outcomes related to 

perinatal mortality, but these are still marked by socio-economic inequities. The 

percentage of women who delivered at a health facility increased between 2005/6 

and 2015/16 from 29% to 75% in rural areas (10). Women with no schooling delivered 

much less often at a facility than those with 10 or more years of schooling (62% 

compared to over 90%). More Hindu women than Muslims delivered at a facility (81% 

versus 69%). Women‘s reports of a facility delivery also increased with increasing 

wealth, from 60% among the lowest wealth quintile to 95% among the highest. For 

behavioural outcomes in the postnatal period reported in the NHFS-4, 42% of women 

breastfed their baby within the first hour after delivery. This was highest among 

women delivering at a health facility (43%). 81% started breastfeeding within the first 

24 hours after delivery. However 21% of infants received a prelacteal feed. While the 

proportion of women who ever breastfed was similar between education levels, the 

proportion who breastfed within one hour of delivering was higher among women who 

had 10 or more years of schooling compared to none (46% versus 36%). Differences 

in early initiation of breastfeeding did not differ greatly between castes, religions, or 

wealth quintiles.  

UP state had the highest PMR in India, at 56 per 1000 live births and an NMR of 45 

per 1000 live births in 2015/16 (38). The PMR was not disaggregated in the NFHS-4 

for UP, but there were differences in NMR by socio-economic position characteristics. 

The NMR was higher among those with no compared 10 or more years of school (48 

versus 36 per 1000 live births), and to a lesser extent among Hindus compared to 

Muslims (46 versus 41 per 1000 live births), and women in SC compared to GC 

groups (47 versus 42 per 1000 live births). 

UP also saw gains in behavioural outcomes related to perinatal mortality, though 

these were less marked. The proportion of women who reported delivering at a health 

facility was 68%, compared to 21% in the five years preceding 2005/6. However this 

also varied between districts: from 31% in Balrampur up to 90% in Mahoba district. 

Health facility delivery increased with increasing educational levels (56% for women 

with no schooling to over 80% for those with ten or more years). A greater proportion 

of women of GC groups delivered at a facility (76%; 40% public and 36% private) 

than OBC (67%; 44% public and 23% private), SC groups (65%; 49% public and 16% 
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private), and particularly ST groups (50%; 41% public and 9% private). The proportion 

of women who breastfed their baby within one hour of birth was lower than the India 

average, at 25%, but 68% breastfed within 24 hours. The proportion who gave the 

newborn a prelacteal feed was also high, at 42%. Breastfeeding indicators did not 

differ very greatly between socio-economic groups in UP (38). 

 The Accredited Social Health Activist programme in UP 3.2.3

UP had a population of nearly 200 million in 2011 (121). The state is divided into 75 

districts that are subdivided into 316 tehsils (or talukas), 822 community development 

blocks, and 97,941 villages. Each district is governed by a District Magistrate 

appointed by the state, who is assisted by a Chief Development Officer. In each 

block, there is a Block Development Officer to oversee administration of government 

services, as well as a Chief Medical Officer for health-related services (121). UP TSU 

employs a District Community Specialist (DCS) in each district to support these 

officials in their community-level NHM activities. 

Under the NHM, the Government of UP (GoUP) has recruited and trained ASHA 

workers since 2005 (122). ASHAs are women selected from their own village to 

interface between the community and the public health system. They should be local 

residents, currently or previously married, and 25 to 45 years of age (123). ASHAs 

are supposed to be selected after consultation with a range of groups, including the 

Block Development Officer and Chief Medical Officer of the block, local community 

groups, the gram sabha (a village council comprising all adults in the village), the 

gram panchayat whom they elect (up to 20 members) the gram pradhan (the village 

head), and the Village Health, Sanitation and Nutrition Committee (VHSNC, a sub-

committee of the gram panchayat with around 15 members) (123). The targeted 

number of ASHAs to recruit in UP was 161,158; 89.7% of the target or 144,538 

ASHAs were selected and active by 2017 (122). This was attributed to their 

increasing the target to match the revised population estimates for 2015 from the 

2011 census based on the annual growth rate. GoUP has lately expedited the 

selection of ASHAs to address this gap, as well as to address gaps in ASHA 

supervisors, particularly at the block level (122). 

ASHAs‘ main roles include creating awareness about and linkages to health services 

and counselling on good health care practices, nutrition, sanitation and hygiene. 

ASHAs should counsel women on birth preparedness, the importance of safe 

delivery, breastfeeding and complementary feeding, immunisation, contraception and 

prevention of common infections. They should also mobilise communities and 
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facilitate people‘s access to services including immunisation and antenatal and 

postnatal check-ups (124). Finally, ASHAs should provide community-level curative 

care for minor illnesses such as diarrhoea, malaria, and minor injuries, for which they 

are given a drug kit that includes oral rehydration solution, iron folic acid tablets, 

chloroquine, equipment and drugs to treat minor ailments, as well as a home-based 

newborn care kit, emergency contraceptives and condoms (123, 125). ASHAs are 

incentivised for these tasks under a number of schemes (124, 126), as shown in 

Table A.1.1 in Appendix 1. 

Training for ASHAs is provided through government-trained facilitators in participatory 

workshops using a total of seven modules (35). Following eight weeks of induction 

training, the first five modules were initially completed within 23 training days. These 

covered topics like making a village health plan, counselling communication and other 

skills in leadership, decision-making, negotiation, and coordination. There was also 

training to enhance knowledge on social determinants of health, available health 

services, the Janani Suraksha Yojana scheme (JSY, providing incentives of 1400 

Indian Rupees or Rs. for each institutional delivery), pregnancy registration, childbirth, 

ENC, infant nutrition, and danger signs. In 2005, the NHM produced a small 

handbook for ASHAs on how to address barriers to ―Reaching the Unreached‖ (127). 

It encouraged ASHAs to start with mapping households that may be marginalised, 

including those that may be below the poverty line, belong to Scheduled Caste or 

Tribe families, religious minorities, widows, migrants, and those living in distant 

hamlets, and to prioritise them for home visits (127). Modules 6 and 7 were 

specifically intended as refresher training provided over 24 days, followed by yearly 

refresher training for 15 days (35, 124). These modules provided more detailed 

training on ASHAs‘ community mobilisation roles, RMNCH, nutrition and infectious 

diseases (35). This included home-based newborn care (HBNC) training on how to 

identify and refer newborn infants experiencing complications, infections or diarrhoea, 

monitoring the infant‘s weight and temperature, ENC, and family planning (35). In 

2016, 86% of ASHAs had been trained up to module 5 and 61% were trained up to 

the second round of modules 6 and 7; all ASHAs were to have received the last two 

rounds of training by 2017 (122).  

ASHAs are to fulfil their roles through five activities, including home visits; attending 

the Village Health and Nutrition Day (VHND); visiting the health facility with pregnant 

women, sick children, or other community members; attending monthly review 

meetings; holding village-level meetings as member or member secretary of the 

VHSNC; providing leadership for developing and carrying out the village health plan; 
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and maintaining records to organise and track their work through a diary (124). 

ASHAs are meant to spend two hours a day, four to five days a week giving home 

visits. ASHAs in rural areas receive Rs. 250 per home visit. They should make at 

least one home visit to each pregnant woman per month, and prioritise those who are 

the hardest to reach to deliver counselling and mobilise women to attend health 

services, including VHNDs for antenatal care (ANC) visits, as well as to have 

institutional delivery (124, 127). They are to provide postnatal visits for the woman 

and her newborn on the first day after a home delivery, and for all deliveries on the 

third, seventh, 14th, 21st, and 28th days, then again after six weeks post-delivery. 

During home visits in the third trimester specifically, ASHAs are meant to review a 

woman‘s birth plan with the ANM to help finalise the choice of institution and 

transport. They are advised to accompany women to facilities as a birth companion 

and/or identify another family member, wrap the baby, ensure immediate and 

exclusive breastfeeding, and record the time and outcome of the birth. They are also 

supposed to counsel women on ENC in advance of the birth, and inform them of the 

free ambulance service available in case of newborn illness or complications under 

the government‘s Janani Shishu Suraksha Karyakram (JSSK) scheme (35). 

NHM community interventions rely on two other types of CHWs working with ASHAs: 

Auxiliary Nurse Midwives (ANMs) and Anganwadi Workers (AWWs). Though their 

activities are distinct, they should coordinate in identifying and providing services to 

pregnant and new mothers in the villages where they work. AWWs focus on nutrition 

activities for pregnant women, newborn infants and children. ANMs provide ANC 

services at the community-level. UP TSU has activated village-level sites (sub-

centres or primary health centres where possible, or else schools or panchayat 

offices) to provide essential ANC services and check-ups for women at the VHND. 

VHNDs previously focused on immunising pregnant women and children, but from 

2015 they were also to provide iron folate tablets, weight and blood pressure 

measurements, counselling on danger sign recognition, birth preparedness, newborn 

care and family planning (128). 

UP TSU‘s community-level activities focus on supporting the three cadres of CHWs in 

coordinating their efforts through weekly ‗AAA‘ meetings, where they update and 

triangulate their job aids (called Village Health Index Registers, VHIR, which include 

birth registers). UP TSU also organises ‗cluster‘ meetings at the block (sub-district) 

level for refresher training of all ASHAs each month. In these meetings they 

amalgamate their VHIRs so the programme can monitor and provide additional 

hands-on supportive supervision for ASHAs whose performance indicators are less 
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strong, or work to address system-level issues (such as lack of supplies, absenteeism 

or families that are more resistant or hard to reach) that they raise at the meetings. 

The government has trained ASHA supervisors (called ASHAs Sanginis) to support 

ASHAs. One ASHA Sangini supervises 20 ASHAs at a block level. ASHA Sanginis 

are selected among ASHAs and must volunteer for this role, be active, and have 

worked for at least three years as ASHAs (129). UP TSU has also trained ASHA 

Sangini Mentors (ASMs) in 86 of the worst performing blocks, defined as those with 

the lowest rates of institutional delivery, antenatal and/or postnatal check-ups (out of 

the 100 intervention blocks in 25 districts). Each ASM should support 20 ASHA 

Sanginis to help their ASHAs prioritise and improve skills in crucial activities like 

identification, visiting, and mobilising pregnant women for ANC and institutional 

delivery, as well as interpersonal communication or the use of job aids for birth 

planning and HBNC counselling (130). ASMs are to attend the regular AAA or cluster 

meetings and use UP TSU monitoring information to identify blocks where ANC, 

institutional delivery and postnatal care (PNC) are lower, and identify reasons for this 

performance based on availability or accessibility of services. Based on VHIR 

amalgation during cluster meetings, they assess ASHA performance in terms of 

coverage of home visits to all families, and advise ASHA Sanginis on how to address 

gaps that they have identified in the quality of ASHA counselling on third trimester 

contacts, mobilisation for the VHND, birth planning and counselling on institutional 

delivery and 48-hour stay at the institution, as well as increased home visits after 

delivery and postnatal care check-ups. 

I will now describe the programme pathway from coverage of ASHA third trimester 

home visits to intended behavioural and perinatal mortality outcomes equitably 

(having equal or greater effects between socio-economic groups considered to be 

lowest compared to highest) that guided the methods in this study. This pathway is 

depicted in Figure 3.1 and then described in relation to each component. 
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Figure 3.1 Intended programme pathway from ASHA home visits to perinatal health outcomes 

N.B.: ASHA: Accredited Social Health Activist; ANM: Auxiliary Nurse Midwife; ANC: Antenatal Care; VHND: Village Health and Nutrition Day; 
JSY: Janani Suraksha Yojana; JSSK: Janani Shishu Suraksha Karyakram; ENC: Essential Newborn Care 
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Home visits in the third trimester by ASHAs 

In the third trimester, each pregnant woman should receive three home visits from an 

ASHA. Within these third trimester home visits, ASHAs are to give information and 

support for birth preparedness and complication readiness, access to institutional 

delivery, and optimal ENC practices in line with national and global guidelines (131, 

132). 

Birth preparedness 

The NHM modules recommend that all ASHAs should promote birth preparedness 

among mothers and families through home visits, particularly within the third trimester 

(131). Birth preparedness can have several components: a written plan for birth, 

which includes the desired place and attendant for the delivery, the location of the 

closest appropriate facility, funds for birth-related and emergency expenses, a birth 

companion, support to look after the home and children while away, transport to the 

facility for the birth and in the case of obstetric complications, and identification of 

compatible blood donors in the case of emergency (133, 134). 

Another way that ASHAs may indirectly improve birth preparedness is to spend time 

in home visits encouraging women to go for ANC check-ups at the VHND (where birth 

preparedness and complication readiness are to be promoted) (135). A woman who 

informs the ANM or AWWs that she is pregnant is registered and invited for ANC 

check-ups either at the VHND or hospital. In those cases, ANMs and AWWs should 

inform the ASHA so that she can visit her at home. The ASHA must take into account 

women‘s socio-economic position and geographic location, and identify ways to 

overcome challenges for preparing them for safe delivery during pregnancy where 

possible. 

Institutional delivery 

The second behavioural outcome on the pathway to perinatal mortality reduction 

under study is institutional delivery, which is meant to result from birth preparedness. 

ASHAs counsel families on the benefits of the public health facilities such as low cost, 

trained staff, free transport and a cash incentive of Rs. 1400 in rural areas when 

delivering at a public institution through the JSY scheme (and Rs. 5000 for the first 

child) (124). Institutional delivery should also be promoted at ANC check-ups at the 

VHND or at the health facility (128, 135). 
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To reduce socio-economic position differences in this outcome, an ASHA must aim to 

help families with particular socio-economic and geographical barriers, such as less 

access to hospitals, indirect costs or having limited or negative information or 

experiences at facilities in the past (98). An ASHA could also attend the delivery with 

women and their families to provide support and ensure they bring necessary 

resources or advocate for the woman if any issues arise at the hospital. 

ENC practices 

The third set of behavioural outcomes in this study relate to components of ENC, 

which are promoted by ASHAs in third trimester home visits by health personnel at 

the hospital if the delivery took place there, and again by the ASHA during postnatal 

care visits (35). During the third trimester home visit, the ASHA should counsel 

women on the need to breastfeed immediately after birth and without a prelacteal 

feed, and exclusively, i.e. without giving any other food or drink for six months, delay 

bathing the newborn infant for at least 24 hours after birth, apply nothing to the cord 

after delivery, and perform skin-to-skin contact (particularly for low birth weight 

babies) (35). 

During home visits in the postnatal period, ASHAs must also measure the newborn‘s 

weight and temperature; ensure warmth; teach the mother about positioning and 

attachment; diagnose and counsel on problems with initiation and exclusive 

breastfeeding; promote handwashing; provide skin, cord and eye care; counsel 

families on newborn care and discourage unhealthy practices like early bathing or 

bottle feeding; counsel the couple on appropriate family planning methods; and 

ensure identification and prompt first level care or referral of neonatal sepsis or other 

illnesses and postpartum complications. They should also assess if the baby is high-

risk (preterm or low birth weight), and provide them with increased home visits, 

monitor their weight gain, support and counsel on warmth, frequent and exclusive 

breastfeeding, and expressing breast milk and feeding using a cup or spoon if 

required (126). 

ASHAs must be aware and address the ways in which ENC practices are socio-

culturally patterned. Caste-based kinship groups may practise what others in their 

community (e.g. family and neighbours) also practise. Elders in the family or 

community may have a strong influence on ENC that align with long-held cultural 

practices that are less optimal for preventing perinatal mortality.  
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Perinatal mortality 

The health outcome studied here was perinatal mortality, which should, in theory, be 

partly influenced by the behaviours promoted by ASHAs particularly in the third 

trimester. CHWs may need to understand and address the particular contextual 

issues facing each family when she counsels them on institutional delivery and ENC 

practices to reduce inequities in perinatal mortality between socio-economic groups. 

Next I describe the quantitative and qualitative methods used in this study‘s 

concurrent, mixed-methods design. 

3.3 Quantitative methods 

The quantitative component of this study involves descriptive analyses followed by 

univariable and multivariable generalised linear regression modeling to address the 

study‘s second, third and fourth objectives: to describe equity in exposure to home 

visits and perinatal health-related outcomes (birth preparedness, institutional delivery, 

ENC, and perinatal mortality) between caste and education groups, and to 

understand the potential effects of ASHAs‘ home visits in the third trimester of 

pregnancy on equity in the outcomes in UP. 

 Dataset 3.3.1

I used a cross-sectional dataset collected between April 2014 and February 2015 by 

UP TSU‘s monitoring and evaluation team using a Community Behavioural Tracking 

Survey (CBTS). The CBTS is a periodic rolling survey collected semi-annually to 

provide support to block, district and state-level programme managers in monitoring 

programme activities, to indicate where mid-course corrections may be needed, track 

outcomes, and validate government surveys. It included the 100 blocks of 25 high-

priority districts (HPDs) in UP. These were based on the Indian government‘s Ministry 

of Health and Family Welfare‘s decision to intensify efforts through the NHM to 

accelerate the decline of maternal and child mortality by prioritising districts. The 

national government chose 184 HPDs for which to focus and integrate planning and 

monitoring of MNCH interventions (136). In UP, and the other eight Empowered 

Action Group or EAG states that the government has prioritised based on having the 

poorest socio-economic and health indicators, a composite health index was used to 

rank districts based on six health indicators in the state‘s Annual Health Survey data: 

maternal mortality ratio, infant mortality rate, percentage of safe deliveries, 

percentage of children aged 12 to 23 months fully immunised, total fertility rate, and 
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modern conctraceptive prevalence rate. HPDs were identified as those districts that 

fell within the bottom 25%, and any classified as having predominant groups of left-

wing extremist or tribal groups falling in the bottom 50%, using this composite index to 

relatively rank districts in each of the 29 states. In UP, 19 districts were identified in 

this way. Further, the state government added six districts to this list based on 

geographic contiguity with the other HPDs and having lower MNCH indicators, 

leading them to identify 25 HPDs (136). The CBTS surveys provide real-time, 

population-based data on coverage, utilisation and outcomes related to RMNCH. In 

this study, I used the first round of the dataset (CBTS-1) that covered the widest 

sample and outcomes related to the research questions herein. 

 Survey groups 3.3.2

The CBTS-1 survey collected data on pregnancy, delivery and the postnatal period 

for a representative sample of women who had recently delivered an infant. The 

primary sampling unit (PSU) was an ASHA area, which is meant to have 1000 people 

or roughly 200 households. Data were collected among five separate target groups: 

(1) women who had delivered in the past two months (aged 15 and above); (2) in the 

past three to five months; (3) in the past six to 11 months; (4) in the past 12 to 23 

months; and (5) adolescent girls aged 13 to 19 years. Sample sizes and survey 

questionnaires varied across groups to collect indicators relevant to each group. I 

focus on those that pertain to the first group, i.e. women who had delivered in the past 

two months, as the questionnaire contained information most relevant to the perinatal 

period. 

 Sampling procedures and coverage 3.3.3

The required sample sizes for each of the five target groups were determined using a 

calculation of the number of participants needed to detect a minimum percentage 

change of 7.5% in a key indicator, which was the percentage of women who had an 

institutional delivery within six months for the first sample group. This was chosen as 

an ideal level of change to be able to detect within six months given the resources 

available for data collection, after comparing the sample size that would be required if 

using a minimum detectable change of 5% up to 10% (as shown in the Table 3.1 

below). 
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Table 3.1 Required sample size for group 1 based on different minimum 
detectable percentage point change in the past 6 months 

Survey 
group 

Indicator 
Current 

level 

Minimum detectable percentage 
point change in 6 months 

5% 7% 7.5% 9% 10% 

#1 
% of recently delivered 

mothers who had the delivery 
at a health facility 

50% 1209 615 536 371 300 

The desired sample size was based on the estimated current levels and an estimated 

non-response of 15%, using the equation: 
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Where: 

n = desired sample size 

D= design effect  

P1= the estimated level of indicator at round 1 (based on Annual Health 
Survey 2011/12) 

P2= the expected level of indicator at subsequent round (after 6 months) 

P= (P1+P2)/2 

Z(1-α) = Z score corresponding to the desired probability (α), to conclude that 
an observed change in indicator (P2-P1) occurred by chance or due to random 
fluctuation of sampling (α is fixed at 0.05) 

Z(1-β) = Z score corresponding to the degree of confidence (β) in the desired 
certainty of detecting a change in indicator (P2-P1), if change actually occurred 
(β is fixed at 0.8) 

In the NFHS-3 (NFHS-4 came out just after CBTS-1), the estimated design effect for 

institutional deliveries in rural areas was 1.76. For the CBTS, a slightly lower design 

effect of 1.5 was chosen than in the NFHS-3 because the PSUs within a block were 

selected in single-stage sampling, with all the eligible respondents within the PSU 

invited to participate, while the NFHS-3 used multi-stage sampling. 

The required number of ASHA areas (PSUs) needed to fulfill the sample size in each 

target group was then estimated based on the prevailing crude birth rate in UP, which 

was 29 per 1000 population according to the government‘s Annual Health Survey in 

2011/12. The PSUs were chosen through systematic random sampling within the 25 

intervention districts of UP, and all eligible women in the selected PSUs were invited 
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to participate. The sample size and number of PSUs to select in order to be able to 

recruit that sample are shown in Table 3.2. 

Table 3.2 Required number of ASHA areas to achieve required sample size for 
each target group 

Survey Group 
Estimated participants 
available per ASHA 
area (1000 population) 

Required 
sample 
size 

Required number of 
ASHA areas to 
meet the sample 
size 

1) Women who delivered 
in the past 0-2 months 

5 550 110 

2) Women who delivered 
in the past 3-5 months 

7 450 65 

3) Women who delivered 
in the past 6-11 months 

13 550 42 

4) Women who delivered 
in the past 12-23 
months 

27 550 20 

5) Adolescent girls 13-19 
years 

21 550 26 

The optimal CBTS sample size was calculated to be approximately 250,000 

participants. Of 19,071 ASHA areas listed, 11,664 or 61% were selected for the first 

survey group, and 67% of those were also selected for group 2. 42%, 24%, and 22% 

of ASHA areas selected for group 1 were selected for groups 3, 4 and 5 respectively. 

The number of eligible participants identified across all groups was 316,624, and out 

of these, 256,602 women were interviewed, resulting in a response rate of 81%. In 

the first target group (women who delivered an infant up to two months before), the 

number of eligible participants identified was 72,054, and 57,788 were interviewed, 

with a response rate of 80%. The main reason for non-response in that group was 

that women were not available at home for the interview, either because they had not 

reached home from the hospital or went to their maternal village after delivery (35% of 

non-response), or they were temporarily out of the home at the time the interviewer 

came (32%). Other less common reasons were that the mother had passed away due 

to childbirth (127 women in total), the child was older than two months, or the mobile 

phone application was not functioning. There were no refusals to participate. From 

this sample, the present study included 52,615 women by excluding the 5173 women 

in the CBTS-1 sample that responded that their pregnancy ended in an abortion 

because their responses would not be relevant to the exposure and outcome 

variables here. 

 Survey data collection methods and tools 3.3.4

Thirty teams in five zones were trained to conduct data collection. Each team had six 

field researchers and one supervisor. They were trained for ten days, including three 
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days of field practice. Once in the selected ASHA area, the field interviewers first 

determined the boundary of the area. Then with a random start, they visited all 

households and gave each household a number. To identify respondents for each 

survey group, they used a screening questionnaire in each of these households and 

then asked for informed consent from eligible respondents therein. The screening tool 

is presented in Appendix 1, Table A.1.2. It was used to identify any women that had 

completed their pregnancy in the last two months. The investigators were to probe on 

whether any woman that had been pregnant in the household had had a live birth, or 

if not, whether the pregnancy ended with an abortion or stillbirth in that period, so that 

all women with pregnancies were included whether or not it ended in a live birth. 

There was no probe to distinguish between miscarriages and spontaneous or 

therapeutic abortions. The investigators were also required to ask about whether 

there had been any maternal or newborn deaths within the household.  

The survey tool for the first group included close-ended questions related to selected 

background characteristics, pregnancy outcome, details on antenatal care and birth 

preparedness, delivery, postnatal and newborn care, and reproductive health and 

family planning. This survey tool is included in Appendix 1, Table A.1.3. More details 

on the variables included in this study are provided in §3.3.6. If participants provided 

verbal or written consent, the interviewers asked and recorded their responses to 

each survey question using a mobile phone application. These were uploaded in real 

time after the interview to the central server accessible only to the UP TSU 

investigators involved. 

 Survey quality assurance and ethics 3.3.5

To heighten quality assurance, UP TSU used a standardised manual for training the 

field interviewers, which included instructions for conducting the interview method 

including how to ask the questions and record the responses consistently. The 

supervisors also conducted back checks, in which they independently visited at least 

two of the ASHA areas where each of the interviewers in their team conducted data 

collection, and ascertained the following information: 

a) whether the interviewer visited the PSU at the reported date 

b) whether the interviewer visited the selected ASHA area 

c) whether the interviewer covered approximately all the households within the 

boundary of the ASHA area (checked by randomly visiting the households in the 

periphery of the area) 
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d) whether the interviewer missed any eligible respondents in the ASHA area 

(checked by randomly visiting the households that did not have any eligible 

respondent) 

e) Geocodes for the location of interview, using the mobile application 

If there was an error in any of the above, the data collection in that area was 

repeated. Before the survey, investigators explained the topics of the questions and 

indicated that confidentiality would be maintained by conducting them in private and 

anonymising the results. However, holding the interviews in a household could have 

allowed the possibility of family members overhearing them. Some of the questions 

were related to sensitive issues such as the experience of newborn illness or death, 

causing women to face discomfort or conceal difficult responses. No remuneration 

was offered directly, but the results were to be used to improve the programme. The 

data collection methods, protocols and questionnaires were approved prior to data 

collection by the Institutional Review Board of Sigma Research and Consulting in 

New Delhi, India (137). 

 Variables 3.3.6

Intervention exposure variable 

I considered ASHAs‘ home visits as the main exposure variable, given that this is 

their central activity within the NHM (124). I compared the distributions of women 

having none, one, two or more home visits, as well as having any home visits in the 

third trimester in CBTS-1. Most women with any home visits in pregnancy had also 

had a third trimester home visit, as only 9.8% had home visits in the first two 

trimesters but not the third. I also considered exposure to postnatal home visits in the 

first week after delivery, when the ASHAs are also meant to counsel on ENC 

behaviours and refer cases of neonatal sepsis or illness so as to reduce perinatal 

mortality. However more than half of women in this sample had no visits in the first 

week, and 63% had no visits within the first 24 hours, which would be relevant for 

ENC practices and identifying complications leading to perinatal death. An ASHA‘s 

role in the third trimester is also to specifically counsel on the outcomes in this study 

including birth preparedness, institutional delivery, and ENC practices, which are 

meant to reduce perinatal deaths. When I assessed frequency of home visits, fewer 

than 20% of women had three or more home visits across their pregnancy, 

suggesting a low proportion of women had the three required third trimester home 

visits. Given these considerations, the intervention exposure variable I used in the 
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analyses was the binary measure of whether women had at least one home visit by 

an ASHA in the third trimester of pregnancy or none. The question and denominator 

for this variable in the CBTS-1 are presented in Table 3.3. Chapter 5, §5.2 describes 

how this variable was analysed to fulfill the second objective. 

Socio-economic position variables 

The indicators for socio-economic position in the analyses for Objectives 2, 3 and 4 

(Chapter 5, Chapter 6 and Chapter 7 respectively) were caste and education, which 

reflect identity- and resource-based dimensions of socio-economic position 

respectively (as described in §3.2.1). There are a number of characteristics used to 

measure socio-economic equity in health, notably wealth or asset indices or 

occupation for resource-based dimensions, and ethnicity or religion for identity-based 

dimensions. Other variables may include gender, geography, disability and age (55, 

57). Wealth, assets and husband‘s occupation would have been valuable measures 

of socio-economic position to include, but were not available in the first round of the 

CBTS. I chose the CBTS-1 dataset because it had a large sample across the widest 

set of districts in UP compared to later rounds, which would allow enough power to 

conduct multiple steps of analyses to answer the research questions (particularly for 

the rarer outcome of perinatal mortality). The below poverty line (BPL) variable that 

was in the CBTS-1 that asked if women had a BPL card could have approximated 

wealth. However, it is likely this variable underrepresented those who were below the 

poverty line (at 22.0% of the sample and 27% among SC/ST groups) because women 

in UP who are below the poverty line do not always apply or receive the card. 

Comparatively, the International Labour Organization reported that 29% of families 

overall, and 39% among SC/ST groups, had been below the poverty line in rural UP 

in 2011/12 according to National Sample Survey Organisation data (138). I chose not 

to include religion as a socio-economic dimension because there was a majority of 

Hindus in the sample and there were inconsistent differences in the outcomes 

between religious groups. I considered age as a confounder rather than an equity 

dimension because its influence on the outcomes was posited to be more biological 

than social, and did not consider sex or geography as equity dimensions because all 

respondents were female and lived rurally (139). 

I created the caste variable by categorising women into four groups assumed to 

reflect a lower to higher socio-economic position, including ST, SC, OBC, and GC 

groups. Similarly for education, women in the sample were categorised into four 

groups from lowest to highest based on their levels of education in standards or 
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years: none/illiterate, 1 to 5 standards, 6 to 10 standards, or more than 10 standards 

completed. These groups are based on common Indian school system divisions. In 

India, the first to fifth standards account for lower primary school, and sixth to tenth 

standards make up higher primary school and lower secondary school. 10th to 12th 

standards encompass higher secondary school, which I combined with any college 

education completed because of the low numbers in the latter group (140). The 

specific questions and denominators for these variables can be found in Table 3.3. 

Behavioural outcomes 

The self-reported behavioural outcomes used in the analyses for Objective 3, 

presented in Chapter 6, were: birth preparedness, institutional delivery, and selected 

ENC practices. The outcomes studied here follow the definitions recommended in the 

training modules for ASHAs (35). I chose the ENC practices for which there was data 

in the CBTS-1: early breastfeeding within one hour after delivery and no prelacteal 

feed, clean cord care (nothing applied to the cord), delayed bathing until after 24 

hours or more post-delivery, and skin-to-skin contact. These are components of 

recommended ENC as well as HBNC, which also include maintenance of 

temperature, early detection of newborn illness, promoting hygiene, and supporting 

high risk babies (35). The questions and denominators of the variables used to create 

these outcomes are presented in Table 3.3. Chapter 6, in §6.2 provides more details. 

Perinatal mortality outcome 

The perinatal mortality rate was measured based on the number of stillbirths 

(occurring between 28 weeks of gestation and delivery) or deaths during the early 

neonatal period (0 to 6 days after delivery) out of 1000 women in the CBTS-1. These 

were self-reported and not accompanied by verbal autopsies to confirm the reports. 

Table 3.3 shows the specific questions, measures, and denominator for this variable. 

Further details on the analyses with this outcome are provided in Chapter 7, §7.2. 

Confounding and mediating variables 

In related literature, the behavioural and perinatal mortality outcomes under study 

have been associated with a number of potential factors related to the mother and the 

child apart from the socio-economic characteristics discussed earlier. This includes 

women‘s age, parity, and nutritional status: women who are younger, multiparous, or 

anaemic can have more complicated pregnancies leading to poorer outcomes (36, 

98, 141, 142). Additionally, short birth interval, multiple births (e.g. twins), as well as 

infant sex, prematurity and low birth weight could negatively influence women‘s ability 
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to practice ENC if they require intensive care, and also put infants at greater risk of 

dying in the perinatal period (36, 141, 142). Exposure to any ANC and birth 

registration during pregnancy can increase the likelihood of birth preparedness and 

relatedly, having an institutional delivery (98, 141). Pregnancy, intrapartum or 

newborn complications have also been found to lead to higher institutional delivery 

but also neonatal mortality rates (141). Among the variables that were potentially 

relevant factors according to the literature, I was able to include those that were 

available in the CBTS-1 including age, religion, any pregnancy and intrapartum 

complications, and any ANC check-ups. Maternal age and religion were considered 

as confounders in all analyses, as they could be related both to the exposure and 

outcome variables. In the perinatal mortality analyses, religion was not significantly 

associated with the outcome and therefore excluded. I included any ANC check-ups 

as a potential confounder and mediator of the behavioural outcomes, but not perinatal 

mortality because it appeared not to be independently associated with the latter. I 

treated birth preparedness and delivery place as possible mediators and/or 

confounders because they were hypothesised to be on the pathway towards lower 

PMR as depicted in Figure 3.1. However, I could not include ENC practices as 

potential mediator variables because they were only asked in CBTS-1 for those who 

reported a live birth and the measure of PMR by definition includes stillbirths. I also 

considered birth registration, but it was collinear with ANC check-ups and birth 

preparedness. I treated complications as a potential mediator and/or confounder of 

the relationships between home visits and socio-economic position with behavioural 

outcomes because having complications may be related to both the exposure and 

outcome variables (confounder), and possibly on the hypothesised pathway from a 

woman‘s socio-economic position or having any home visits to the behavioural 

outcomes (mediator). However, I treated having any complications only as a 

confounder of the relationship between having home visits and perinatal mortality 

because it was likely related to both of these exposure and outcome variables, but not 

on the hypothesised pathway from having home visits to reduced mortality. It was a 

limitation that I could not include a variable for newborn complications as these were 

only reported for those who had live births. The treatment of these confounding and 

mediating variables in relation to each outcome are described and presented in the 

analytical framework for each of the analyses in Chapters 6 (§6.2) and 7 (§7.2). 
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Table 3.3 Overview of variables used in quantitative analyses 

Variables Definition Questions asked Categories Denominator 
Cases 

excluded 
Missing 

data 

Exposure variables       

Home visits in the 
third trimester of 
pregnancy  

Receiving a home visit by 
an ASHA during the third 
trimester of pregnancy  

―How many times did an ASHA 
visit you at home during the last 
three months of this pregnancy?‖  

At least one (1) vs. None 
(0) 

52615  None None 

Caste status Member of a Scheduled 
Caste, Scheduled Tribe, 
Other Backward Class, or 
none of them 

―To which caste or tribe do you 
belong? Is this a Scheduled 
Caste, Scheduled Tribe, Other 
Backward Class, or none of 
them?‖ 

Scheduled Tribe  vs. 
Scheduled Caste vs. 
Other Backward Class vs. 
General (none of them) 
vs. Don‘t know 

52615  None None 

Education Number of years 
(standards) of education 
received and literacy 

―Can you read or write?‖ and if so 
―What is the highest standard 
you completed?‖ 

Not literate OR no 
standards completed vs. 
1-5 standards vs. 6-10 
standards vs. over 10 
standards  

52615 None None 

Outcome variables       

Birth preparedness Having planned to deliver 
at a facility or not, and/or 
having a vehicle arranged 
to go to the health facility 
for delivery or for 
emergency 

―During this pregnancy where did 
you plan to deliver: at home or at 
any health facility?‖ and ―Did you 
or your family identify in advance 
a vehicle you would use to reach 
the health facility for delivery, or 
in case of emergency?‖  

Planned to deliver at 
public or private facility, 
AND, Identified a vehicle 
(1) vs. No plan to deliver 
at a public or private 
facility, or No identified 
vehicle (0) 

52615 None None 
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Variables Definition Questions asked Categories Denominator 
Cases 

excluded 
Missing 

data 

Institutional delivery Having a delivery at a 
public or private facility  

―Where did you deliver?‖ Institutional delivery (1: 
delivered at district health 
centre, community health 
centre, any other public 
hospital or private facility) 
vs. Home delivery (0) 

52615  None None 

Early breastfeeding 
within an hour of 
delivery and no 
prelacteal feed 

 

Breastfeeding within one 
hour and no prelacteal 
feed given  

―How many hours after delivery 
did you first put the child to the 
breast?‖ and ―Did you or anyone 
else give the child anything such 
as honey, water, tea, jaggary, 
ghutti before giving breast milk 
for the first time?‖  

Breastfed within one hour, 
AND, gave no prelacteal 
feed before breast milk for 
first time (1) vs. Breastfed 
after more than an hour, 
OR, gave any prelacteal 
feed (0) 

51421  1194 who 
reported a 
stillbirth 

None 

Clean cord care 

 

Applying nothing to the 
cord 

―Did you apply anything to the 
cord stump of the child?‖ 

Yes (1) vs. No (0) 51421   1194 who 
reported a 
stillbirth 

None 

Delayed bathing 

 

Not bathing the child until 
24 hours after delivery 

―How many days after birth did 
you first bathe the baby?‖ 

Bathed baby after 24 
hours or more (1) vs. Less 
than 24 hours post-
delivery (0) 

50858  1194 who 
reported a 
stillbirth 

563 who 
did not 
respond 

Skin-to-skin contact Initiating skin-to-skin 
contact after delivery 

―Was the child given skin-to-skin 
contact (kangaroo mother care)?‖ 

Yes (1) vs. No (0) 51421  1194 who 
reported a 
stillbirth 

None 

Perinatal mortality Having a stillbirth or early 
neonatal death (0-6 days) 

―What was the outcome of the 
pregnancy‖ and, ―Is the child 
alive?‖ and if not, ―When did the 
child die?‖  

Live birth (1) vs. Stillbirth 
OR child died within 0-6 
days after delivery (0) 

52588  None 27 with 
invalid 
response 
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Variables Definition Questions asked Categories Denominator 
Cases 

excluded 
Missing 

data 

Confounding variables      

Maternal age Age of the respondent ―How old are you, in years?‖ 15-24 years vs. 25-29 
years vs. 30-50 years 

52615 None None 

Maternal religion Religion of the 
respondent 

―What is your religion?‖ Hindu vs. Muslim/Other 52615 None None 

Mediating variables        

Any ANC check-ups Having at least one ANC 
check-up during 
pregnancy 

―Did you ever go to any health 
facility/doctor/VHND for an 
antenatal check-up during this 
pregnancy?‖ 

Yes (1) vs. No (2) 52615 None None 

Pregnancy 
complications 

Having experienced any 
pregnancy complications 

―During delivery, did you 
experience any of the following 
problems?: excessive bleeding 
before delivery, convulsions, high 
blood pressure, or sepsis/fever‖ 

No (1) vs. Yes (2) 52615  None None 

Intrapartum 
complications 

Having experienced any 
intrapartum complications 

―During delivery, did you 
experience any of the following 
problems?: premature labour or 
rupture of the membrane, 
prolonged labour (>12 hours), 
obstructed labour, breach, or 
excessive bleeding immediately 
afterwards‖ 

No (1) vs. Yes (2) 52615  None None 
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Data cleaning and analysis of missing data 

To improve data quality, the mobile application had integrated skips, consistency and 

bound checks during the survey data collection. Statisticians at UP TSU‘s central 

office conducted data cleaning by running frequency tables and identifying any 

missing information. When I analysed the cleaned data, I needed to excluded or treat 

certain responses as missing (the overall numbers of excluded or missing for each 

variable and the reasons for this were presented in Table 3.3). For caste, some of the 

sample reported that they did not know their caste status, which were included but not 

reported for the rate difference (RD) and rate ratio (RR) analyses. These were treated 

as missing for the slope and relative indices of inequality (SII and RII respectively) 

analyses because it required an explicit gradient to rank all responses, which were 

then regressed onto the outcome. For delayed bathing and perinatal mortality there 

was also a small number of responses that were invalid or non-responses and 

therefore excluded. For the ENC variables, I had to exclude mothers who reported 

having had a stillbirth. I further analysed whether the missing responses differed 

between other socio-demographic characteristics, which I now describe.  

Among the sample, 86% gave their caste status and 14% said they did not know it, 

which were only treated as missing in the SII/RII calculations because they required a 

linearised variable. Upon disaggregation, there were somewhat more women in the 

uneducated or illiterate group than those with the highest education (17% versus 6%) 

who did not know their caste status, and also more Muslims than Hindus (20.9% 

versus 12.4%) who did not know. Women with less education may have less 

awareness of their caste, or this could be conflated with religious status as more 

women who were Muslim also had no education compared to Hindus (72% versus 

55%). Muslim women could have less distinct jati identity groups than Hindus, or 

identify using other designations than caste status in terms of the four institutionalised 

categories. This may mean that the analyses do not reflect the experiences of the 

Muslim women who did not know their caste status, accounting for 4% of the total 

sample. This analysis is shown in Table A.1.4 in Appendix 1. 

There were some missing responses for delayed bathing. In the CBTS-1 survey, the 

question on how many days after which women bathed the baby after delivery 

provided categories coded as 98 and 99 for no response, unlike the other ENC 

variables. I excluded the 563 non-responses in the analyses, which made up 1.1% of 

the sample. After disaggregation, it appeared that the proportion of non-responses did 
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not differ greatly between women having different socio-demographic characteristics 

(presented in Appendix 1, Table A.1.5).  

For the perinatal mortality variable, I excluded 27 cases with invalid responses (a 

negative number of days after the birth when they reported a live birth). This 

accounted for 0.05% of the sample, and did not differ greatly between women with 

different socio-demographic characteristics or outcomes, as shown in Table A.1.6 in 

Appendix 1. 

 Statistical analyses 3.3.7

Descriptive analyses 

For Objectives 2 to 4, I produced frequency tables for all the dependent variables. 

The analyses conducted for each objective are described in their respective Results 

chapters. Here I present the methodological background underpinning all statistical 

analyses. 

Equity measures 

I have chosen four measures to examine the relationships between women‘s caste 

and education, having any third trimester home visits, and each of the outcomes. 

Mackenbach and Kunst recommend the use of both absolute and relative measures 

of inequality (143). The former describe absolute differences in the rate of the 

outcome between the highest and lowest socio-economic position group, and the 

latter provide the ratio of the rate of the outcome variable in the lowest group to that in 

the highest group (143). In addition, I used both simple and complex measures. The 

simple measures I used for absolute and relative inequalities respectively are RD and 

RR, and the complex measures were the SII and RII, respectively (144). 

The benefit of the simple measures of RD and RR is that they are readily calculated, 

require no restrictions in the outcome data in terms of requiring ordinal categories, 

and are easily interpreted. A drawback is that they only compare outcomes between 

two groups (lowest and highest position), ignoring socio-economic groups in-between. 

Relatedly, they do not take the distribution of the population across these groups into 

account (143). The benefit of SII and RII is that they take into account the rate of the 

outcome across all groups as well as the distribution of the population in each group. 

One limitation is that the socio-economic position variable must take the form of an 

interval scale when used for SII and RII calculation, and should uphold the 

assumption that the dependent and independent variables are linearly related. This is 
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not as easily applicable if variables have an inconsistent hierarchy or more nominal 

categories. Thus, I calculated four different measures of inequality as a means of 

comparison in the descriptive analyses (62). 

Simple measures of inequality 

I calculated RDs and RRs using a binomial distribution for the outcome in a 

generalised linear model (GLM), with the categorical caste and education variables as 

the main explanatory variables. Specifically, I computed RDs using GLM with an 

identity link function and RRs using a log link function as others have done previously 

(145). RDs reflect the proportion of women reporting the outcome in the lowest caste 

or education group, subtracted from the mean of the highest group. The RR is the 

proportion of women reporting the outcome among the lowest caste or education 

group divided by the proportion in the highest group. 

Complex measures of inequality 

For the SII and RII calculations, I first generated scores based on the caste and 

education variables for individuals in each category, using the riigen command in 

Stata 13. This score is calculated as the midpoint of the cumulative proportion of the 

population in each category, from 0 to 1, moving from most disadvantaged to most 

advantaged. The codes to create these, using the education variable, were: 

gen popsize = 1 

riigen edu_cat [fw= popsize] 

riigen edu_cat [fw= popsize], varprefix(RII) riiname((RII)) 

tab RII_edu_cat 

These new scores for caste and education were then regressed against the outcome 

variables in a GLM with a binomial fit for all binary outcomes. Predicted values of the 

proportion of women reporting the outcome was then calculated from the regression 

at the extreme scores for caste and education level (between 1 and 0). The SII is the 

absolute difference in those predicted values between the highest and lowest scores. 

The RII is the ratio of the predicted value at the highest score divided by the predicted 

value at the lowest score. This reflects the proportion of women reporting the 

outcome that was predicted at the highest point in the social hierarchy (by caste or 

education) divided by the predicted value at the lowest point in the social hierarchy 
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(144, 146). I fitted the regression with an identity link to generate SII values and a log 

link for RII values in GLM, as recommended by others (144, 147). 

Testing the linearity assumption 

The SII and RII scores are treated as continuous variables in the GLM, and thus rely 

on the assumption that the independent and dependent variables are linearly related. 

I tested for linearity between each outcome and the SII/RII caste and education 

indices (as independent variables). I first generated a dummy variable for each level 

of the outcome, then used this to calculate the proportion of those reporting the 

outcome in each SII score category (148). I used the tabulate code with the generate 

option to develop dummy variables, one each for both binary categories of the 

outcome. I first collapsed the number of people reporting the outcome into counts for 

each SII/RII education and caste index category, and finally calculated the proportion 

in each category of the SII/RII index. That proportion was plotted by the SII/RII index 

value for education and caste separately, and inspected visually for linearity. The 

resulting plots can be found in the Appendices 3, 4 and 5 for each of the outcomes 

under study. 

Univariable and multivariable regression modelling 

I used generalised linear regression models, including univariable models for 

Objective 2, and multivariable models for Objectives 3 and 4. This approach allowed 

me to readily obtain both absolute and relative inequality measures with the same 

models by changing the link functions. More detail on the steps taken to specify the 

quantitative models for each objective are given in the respective quantitative 

chapters in which they are addressed (Chapter 5, Chapter 6, and Chapter 7). 

For Objectives 2, 3 and 4, I developed analytical frameworks based on the ASHA 

programme and academic literature; these guided the choice of potential confounders 

and mediators between the exposure and outcomes variables out of the available 

variables in the dataset to be included in the multivariable models. I tested whether 

potential mediators changed the estimates of the main exposure variable in relation to 

the outcomes, and if so, displayed the estimates after their inclusion in the tables 

separately from the models without them to show how this changed the estimates. 

For the multivariable regression models, I used the simple equity measures of RD 

and RR. I used GLM models with a binomial distribution and identity link to obtain the 

former. For the latter, I found that GLM with a binomial distribution and log link with 

some of the behavioural outcomes in Objective 3 failed to converge. Others have 
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found that this can occur with variables having more rare events (e.g. complications), 

and have addressed this by instead using a robust Poisson distribution with a log link 

to produce RR estimates (149). I found that this strategy produced estimates that 

were almost identical to the log binomial models in models where convergence did 

not fail, and thus have used the robust Poisson distribution in all multivariable models 

(see Chapter 6, §6.2 for more detail, and Appendix 4, Tables A.4.1 and A.4.2 for the 

compared effect estimates). 

3.4 Qualitative methods 

I used qualitative methods collected in four purposively selected villages of UP to 

address the fifth objective of the thesis, which was to understand how people 

conceptualised differences between lower and higher socio-economic positions, and 

their relative exposure to health services and home visits in four purposively-selected 

villages in East and West UP. Then I sought to understand how and in what 

circumstances ASHAs‘ home visits may have influenced the perinatal health-related 

outcomes under study among people of different socio-economic positions, with 

attention to how socio-economic, geographical, political or health system contextual 

processes may have played a role. 

 Study site selection 3.4.1

I considered the village as a key site where socio-economic position inequities can be 

studied relationally, because of their geographic boundedness as well as the fact that 

they are the unit at which the ASHA programme is implemented in UP. I purposively 

selected four village sites for qualitative data collection with guidance from the UP 

TSU programme team. First I identified two distinct districts of UP: one with large 

inequalities in perinatal mortality between caste and education groups, and another 

with smaller inequalities in PMR based on the CBTS-1. Allahabad and Rampur 

districts were among those that reflected these two patterns. The UP TSU team 

advised me that these two districts reflected important geographic and socio-cultural 

differences within UP, and also had feasible and secure accommodation and 

transportation options. Background on the differences between these districts in West 

and East UP can be found in Chapter 8, §8.2.1. 

Next, within each district I selected a village that was in one block (sub-district) near 

the district headquarters and one that was far. A colleague with much field experience 

at UP TSU also recommended this as a way to explore diversity in access to health 
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and other services, as villages nearer the headquarters generally have better access 

to services and socio-economic opportunities compared to the latter. The location of 

each district where qualitative data were collected is shown in Figure 3.2. 

 

Figure 3.2 Map of UP districts and blocks for qualitative data collection 

I chose the study villages in each of the four blocks with help from the District 

Community Specialists (DCS) that oversee the UP TSU‘s support to the NHM 

community interventions in Allahabad and Rampur districts. Within each district, the 

DCS helped me select a village in a block near the headquarters, and one village in a 

block that was far from the headquarters based on the following criteria: 

1. The village had a population size of up to around 5000 (around five ASHA 
areas, depending on population density, radius of one to two kilometres) 

2. ASHAs were actively working there and ASHA Sanginis were providing them 
supervision 

3. There was diversity in the socio-economic situation of people in the 
community (either by social status or caste, religion, literacy or education, 
livelihoods or occupations) 

4. The village was accessible by road (even if the road was not very good) 

Block 4 

Block 3 

Block 2 

Rampur 

district 

Allahabad 

district  

Block 1 
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5. There were a few health centres for community members to choose from for 
deliveries 

6. One village had to be nearer to the district headquarters and one further away 
from the headquarters 

I sought to identify villages of an average size (the DCS advised that they ranged 

between 2500 to 7500 people), and where we could gain information on health care 

decision-making. The selected villages ranged from 2000 to just over 5000 people in 

various configurations (all living in one hamlet as common in Rampur where there is a 

lower population size per village on average in western UP, versus larger population 

density and therefore village size and number of hamlets in Allahabad in eastern UP). 

Choosing larger villages than these would have given another set of socio-spatial 

dynamics, but I reasoned that it would be unfeasible to collect enough information to 

fulfill the study objectives with the resources and time I had. Also, most villages did 

not have a functioning sub-centre or primary health centre within the village so people 

relied on various community or district-level public facilities and private facilities 

outside the village.  

 Research team 3.4.2

To collect the qualitative data, the UP TSU and I hired two local research 

investigators (RIs) who could work with me. I was directly involved in developing the 

recruitment materials, interviewing and hiring them. The RIs, Shahnaz Ansari and 

Rajni Rajpoot, provided interpretation and support for the social mapping, and helped 

moderate, transcribe and analyse the qualitative data with me. They are from 

Lucknow and Rampur respectively, speak Hindi and English, hold Masters degrees 

and have strong backgrounds in social science and epidemiology, respectively. They 

have experience in both quantitative and qualitative data collection. They played an 

invaluable role in the data collection and analysis through diligence, kindness and 

respect towards participants, good communication, analytical and leadership skills. 

They also greatly increased my understanding of the language and cultural context at 

each stage. They have subsequently been hired as full time staff at the UP TSU as 

research investigators to work on new studies. 

 Data collection tools and methods 3.4.3

Qualitative data collection involved three phases in each of the villages: 1) initial 

visits; 2) social mapping; and 3) focus group discussions (FGDs). In all three phases 

we gathered information to fulfill the first and second sub-objectives (5.1 and 5.2), to 

understand how socio-economic position was understood in the study villages. I 
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primarily used the data gathered in the third phase to fulfill objectives 5.3 to 5.5. I now 

describe the data collection tools and methods for each phase. 

Phase 1: Community visits with leaders and key stakeholders in each 

village 

The first phase comprised initial field visits in December 2016 to meet the DCSs and 

select the village study sites. Then we met with stakeholders in those villages to 

develop rapport and gain permission to conduct the rest of the qualitative data 

collection there. 

Phase 2: Social mapping of each study village 

I returned to the two districts in February 2017 with the RIs to conduct social mapping 

in each village. I used the social mapping data to define the dimensions of socio-

economic position in each community and how these may be shaped by contextual 

processes. I also used the social mapping data to inform phase 3, to guide the 

selection of two FGDs of women from higher and lower socio-economic positions 

respectively, for refining the tools to be locally relevant, and to triangulate and inform 

the interpretation of the results. I developed a social mapping data collection tool 

(English and Hindi version is provided in Appendix A.1.7) that was informed by the 

participatory methods used by Ali Khan et al. in Pakistan (150, 151). 

We visited each village with the DCS and first met some of the CHWs (ASHAs, ASHA 

Sanginis or their mentors, and AWWs) that were available. Then we walked around 

the village and talked to the pradhan (village chief) and other male leaders, and 

villagers in different parts of the village. We used the social mapping tool to guide all 

our discussions, which we kept informal and only recorded as field notes. We visited 

each of the sections or hamlets where there were different social groups to observe 

the living conditions and spoke to any available pregnant or new mothers. We asked 

them about their socio-economic background, ASHAs‘ visits and advice, how they 

decided about where to deliver, their experiences at delivery, infant‘s health, newborn 

care and how they looked after their infant. While walking, we sometimes spoke to 

groups of people such as men or children if they were outside to learn more about the 

village context. 

While conducting social mapping in the village, one of the RIs sketched a basic map 

in her notebook as we walked. We used this and the information there to fill out the 

details at the end of the visit with help from different village members (social maps are 

presented in Chapter 8, §8.3). The RIs and I each wrote in-depth field notes and 
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debriefed at the end of each day to triangulate what we saw and heard. Next we 

typed all the field notes and reflections, and imported them into NVivo 11.0 for my 

analysis. After initial analysis, I developed a presentation that the RIs and I showed to 

the UP TSU Lucknow team to gain their feedback in April 2017, before the next 

phase. 

Phase 3: FGDs with ASHAs and women who recently delivered 

For phase 3, the RIs and I returned in May 2017 to conduct FGDs in each village 

Conducting in-depth interviews with women from each socio-economic position 

background would have provided specific details about individual behaviours. 

However, conducting interviews would have been challenging in rural villages where 

we worked because they would require us to gain access to women in their homes, 

where there might be limited privacy or willingness to host the interview. The UP TSU 

programme team also advised that women would feel more comfortable meeting in a 

neutral location and to discuss issues in groups with other women so as not to put 

them on the spot. I aimed to use the qualitative data to both assess ASHAs‘ role in 

improving perinatal health for different socio-economic groups and to triangulate the 

quantitative data. I therefore chose FGDs because they are useful for exploring a 

range of views and experiences on a topic across groups of people, which aids in 

identifying issues and barriers to programme progress in a given context as in this 

study. Allowing the participants to discuss the issue allowed variation in opinions or 

experiences to emerge, which I aimed to compare among those living or working 

within the same villages and between different villages, blocks and districts (152, 

153).  

FGD data collection tools 

After the social mapping results were analysed, we returned to each village in May 

2017 to conduct the FGDs. We conducted 12 FGDs within the four villages, with three 

groups in each of the four villages: one with women of lower SEP, one with women of 

higher SEP, and one with ASHAs. These were guided by a semi-structured tool that I 

initially developed in English based on the research questions, and refined by 

translating to Hindi and back-translating to English with the RIs. We finalised the 

questions through pilot testing, as described below. The topic guide for the FGDs with 

the two participant types (ASHAs and women who recently delivered), included 

questions on the socio-economic profile of the areas where they lived, for which the 

moderator used the social map created in phase 2 as a visual aide (FGD tool for 

socio-economic position in Appendix 1, Table A.1.8). We also included questions on 
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local health services, including those provided by ASHAs, whether women received 

ASHA home visits, what they thought of them, and their influence on birth 

preparedness, institutional delivery, ENC practices, and perinatal health. This 

included probes about how these might be different or similar between socio-

economic position groups. Finally, the topic guide had questions to explore contextual 

processes that people thought shaped their ability to benefit from home visits for 

improving behaviours related to perinatal health and mortality (with probes on 

geographical, political, socio-economic, health services, and community factors). The 

probes on these contextual issues were informed by the results of my systematic 

literature review, presented in the next chapter in §4.3.2, and refined through social 

mapping. These sections of the FGD topic guides are included in Appendix 1, Tables 

A.1.9 and A.1.10. 

Training on FGD moderation for RIs 

I prepared a training guide on all relevant topics to train the RIs for our data collection 

with input from a colleagues‘ related training guide and digital resources (152, 154-

157). I explained the main elements using a series of Powerpoint presentations, and 

then went through practical exercises. The two RIs had different roles: one was a 

moderator and the other a note-taker. We went over the note-taker‘s role, and then 

moderation techniques for asking open-ended questions and probing using ―What's 

wrong with this question‖ and ―But why?‖ exercises (157). We discussed facilitation 

techniques for setting the pace, optimising group dynamics, focusing on the 

objectives, ensuring open participation and diversity, and dealing with ethical issues. 

Pilot testing of FGD tools 

A couple of weeks before data collection, we pilot tested the tools with the help of the 

DCS in a district near Lucknow. We held an FGD with the 14 ASHAs present after 

their cluster meeting at the community health centre. Then we went to one small 

village and spoke to the local ASHAs, AWW and teacher to make a social map. We 

piloted FGDs with two groups of women who were of different socio-economic 

positions (who were not very different by caste, but by education and occupation). 

The RIs transcribed them into English after listening to the recordings. I reviewed 

these English transcripts with them and identified issues that we needed to address. 

There were a number of elements that we altered after pilot-testing for the final FGDs. 

First, we found that many women left the group because their babies were crying, or 

their friend or mother-in-law came for them. We decided to invite up to 15 women for 
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each group to ensure the sample remained large enough. We also decided to state in 

the ground rules that they could leave with the fussing baby and return when ready to 

reduce noise in the recordings. We also made sure to choose private locations and 

advance notice to prevent disruptions in the actual FGDs. 

We made a few changes in the style of moderation after the pilot FGDs. First, I asked 

the moderator to probe for more depth and clarity. Second, I re-framed some 

questions to be more open-ended. In the pilot FGDs, I found that many participants 

gave what they thought were the ―right‖ answers, but for the final FGDs I re-oriented 

those questions to open-endedly prompt individuals to share what they did or thought. 

Thirdly, we got many general answers because we asked about what women 

generally did, not what they themselves or those they know did. In the final FGDs, the 

moderator probed for alternative experiences and behaviours, and then asked for 

whom and for what reasons these occurred. 

We also made some changes to the order and approach of the FGDs. When 

introducing the social maps as a probe in the FGD, it was difficult to elicit specific 

information about the areas where women lived or their socio-economic 

characteristics. However, the moderator was able to probe about these differences 

based on what we had learned from social mapping and the participants‘ 

characteristics in the socio-demographic table collected right before each FGD. 

People tended to share about inequities in terms of differences between what ‗poor‘ 

(garib) or ‗rich‘ (well-off, sampan) people did, so we tried to probe further on what 

women meant by ‗poor‘ and ‗rich‘, and then to understand what they thought caused 

them to be treated or behave differently in relation to ASHA home visits and the 

MNCH outcomes under study. 

Participant recruitment and sampling 

The 12 FGDs were conducted from May 7 to 20, 2017. In the first week, I travelled 

with the two RIs to Allahabad where we stayed in the city and drove to each 

respective village to conduct the FGDs. By comparing the results from social mapping 

field notes on what people described as characterising someone as being from a 

relatively higher or lower socio-economic position in each village, the RIs and I 

developed a set of criteria that pertained to each village context separately in 

screening tools for the FGD data collection (an example is presented in Table 3.4). I 

gave the FGD screening tool for each village to the DCS from Rampur and Allahabad, 

who then worked with the CHWs in the village to recruit participants. They were 

asked to prioritise the characteristics in descending level of importance (e.g. if 
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someone had a mud house and no water and worked in labour work, but came from a 

General Caste or was literate, they were considered ―lower socio-economic position‖). 

Table 3.4 Screening tool for FGD participant recruitment 

 Characteristics for higher 
socio-economic position 
participants 

Characteristics for lower 
socio-economic position 
participants 

House materials Pukka or semi-pukka – made 
of cement on roof and/or floor 
and walls 

Semi-pukka, semi-kuccha, or 
kuccha– made of mud or 
thatched ceiling, only partly 
cemented (floor and/or roof 
not cemented) 

Water/electricity/toilet 
facility 

There is at least a hand pump 
and/or well and electricity 
available, maybe also toilets 

Hand pump or not, but no 
electricity and no toilets 

Occupation of family and 
related income 

Office or government jobs, 
owns a good amount of land, 
selling milk, owner of shops  

Labour work in or outside of 
village, brick maker, farming 
on someone else‘s land 

Caste status (if aligned 
with the previous 
characteristics) 

General or Other Backward 
Class jatis, or others 
considered of higher socio-
economic position 

Scheduled Caste or Tribe 
jatis, or others considered of 
lower socio-economic 
position 

Literacy and education 
level (if aligned with 
previous characteristics) 

Can read or write/ had some 
schooling 

Cannot read or write/ had no 
schooling 

Location in village (if 
aligned with previous 
characteristics) 

Living in the main hamlet or 
central area of hamlet 

Living in a hamlet or section 
far from the main area of 
village  

The purpose of collecting information from women of lower and higher socio-

economic position characteristics in separate groups, as well as ASHAs working in 

that or a nearby village, was to allow them to share with others of a similar 

background. Afterwards, I could compare these across groups to assess differences 

in experiences and views between different socio-economic positions. During 

recruitment, I instructed the team to invite women of a range of ages, jatis, 

occupations, education levels, areas in the village, and number of children to 

maximise variation within one FGD. I aimed to assess the extent of diversity and 

compare responses within one group by gathering socio-demographic information 

from each participant using a short questionnaire after informed consent and before 

the FGDs were conducted (described more in §3.4.4). 

I sought to recruit 8 to 12 women for each FGD, and planned for three different FGDs 

per village leading to 12 FGDs. Others have recommended that this size of FGD 

would allow sufficient breadth of experiences and allow for attrition, while maintaining 

enough depth (152, 153). However, for some of the lower socio-economic groups 
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there were more than 12 women who were interested to attend when the team was 

recruiting them. We did not feel it was ethical to turn anyone away unless they did not 

fit the selection criteria, and we experienced much less attrition during the FGDs than 

in the pilot testing. In these cases, I asked the moderator to actively use probing 

techniques to ask the views of those who were not initially speaking as much to 

ensure as wide participation as possible, but there were some women who did not 

speak as often as others. It was more difficult to recruit women of higher socio-

economic position, which the ASHAs explained was because their families were often 

stricter about them not leaving the home or because they had more distant 

relationships with the ASHAs. Yet we were able to recruit a minimum of eight women 

for all but one group, in some cases by shifting the location to be more accessible. 

For example, in two villages we conducted the FGD in the pradhan‘s (village chief) 

home after having the first groups at the government school or AWW centre, which 

they found harder to reach in the heat or uncomfortable because it was a place where 

women of lower status generally went. 

When we arrived at each village, the ASHAs and sometimes their supervisors had 

approached women earlier at their homes or outside if they were working based on 

the recruitment tool and asked about their interest in attending. I was told that the only 

feasible and socially-acceptable way of recruiting women in each village was with the 

help of the ASHA, but this likely biased the sample to include those she knew or could 

convince to come to the FGD, as well as leading to social desirability in the responses 

around ASHAs‘ relationship with women. We found that there was variability in the 

extent of contact and relationship with the ASHA, though most of them did know her 

unless there was a vacancy in their area (discussed in the first village by women in 

both groups). The FGDs with women of lower socio-economic positions were held at 

the AWW centre in the first, third and fourth villages, and the government school in 

the second village for the groups. FGDs with women of higher socio-economic 

positions were held at the AWW centre in the first and third villages, and the former 

and current pradhan’s (village chiefs) home in the second and fourth villages 

respectively. Many participants brought children, which caused some distractions but 

did not compromise the quality of the discussion or recordings. 

We held the ASHA FGDs after the cluster meetings or AAA forums, which were held 

weekly at the community health centre or anganwadi centre respectively, at which the 

ASHAs in our study village also attended. When at the community health centres, we 

first gained permission from the Medical-Officer-In-Charge to conduct the FGDs 

there. Within the cluster meetings or AAA forum groups, a TSU staff working in that 
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block helped to identify 8 to 12 ASHAs from our study village and the surrounding 

villages for the FGD. This could have introduced bias if ASHAs who came to the 

cluster meeting were more proactive, skilled, or had fewer barriers to attending, yet 

our socio-demographic information shows that they had a range of education levels 

and castes in most villages. The UP TSU staff told me that our FGD samples were 

fairly reflective of the ASHA demographics they observed there. For example, in 

Rampur the reason that most of the ASHAs were Hindus but the population was 

largely Muslim was that Hindu women were more likely to be literate and allowed to 

leave their homes to work as ASHAs.In the final ASHA FGD, there were 13 ASHAs at 

the AAA forum and so it would have been difficult to exclude one woman leading to a 

slightly larger size. 

FGD introductions, informed consent, and ground rules 

Before the FGDs, we ensured women were comfortably seated in a circle on a mat or 

in chairs in a private room, with the moderators able to see everyone. I sat just behind 

the moderator to manage the recorders and follow the discussion; having enough 

Hindi comprehension to follow the line of questioning, I suggested any probes to add 

where needed. The moderator welcomed women, explained the information sheet 

including the purpose and format of the FGD, that it was confidential, the use of the 

audio recorder and data, and that we were there to learn from their knowledge and 

experiences. Then the RIs sought individual informed consent, asking for their 

signature or thumbprint if they agreed to participate (see more detail in §3.5). Then 

they asked them individually for some socio-demographic characteristics information 

(age, number of children, caste group or jati, education, family occupation, as well as 

hamlet of residence, last delivery place and any home visits for women that recently 

delivered, and hamlets/village population covered and year they started working for 

ASHAs). The corresponding results are given in Table 8.3 in Chapter 8. 

The moderator also explained the following ground rules: the need to speak one at a 

time and loudly for the recorder; to silence mobile phones; to feel free to leave if 

children were discontent and come back when ready; to not share anything outside of 

the group; that there were no right or wrong answers; that differing views were 

encouraged. The note-taker also sketched a diagram of the circle of participants with 

numbers corresponding to the socio-demographic information, which she used in her 

notes to indicate which participant was speaking whenever possible. 
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Main FGD questions 

The moderator asked the questions guided by the FGD tools, starting with 

introductions around how long women lived or ASHAs worked in their village, what 

changes they have seen, moving to the main questions around experiences with the 

health services, ASHA workers‘ home visits, and their influence on the behavioural or 

health outcomes. For each outcome, she probed about contextual influences on the 

roles of ASHAs, and differences for women of different backgrounds. Sometimes 

there were one or two participants who spoke the most initially, however women 

openly responded to probes or offered information when being asked individually. The 

socio-demographic information was also helpful for the moderator to probe 

specifically for women who delivered at home or hospital, had been visited by the 

ASHA or not, or had a different caste, education level or birth parity. The FGDs lasted 

from 50 to 70 minutes. After the first few FGDs, we added probes based on topics 

that were emerging like seasonal differences in newborn care or changes over time.  

FGD debriefing 

The moderator ended the FGDs with a general, positive question around what women 

felt was the most important thing they did to keep their babies healthy. Then we 

asked participants what they thought about the FGD, and whether they had any 

additional thoughts or questions. There were no negative responses, and many were 

positive. Some women asked why we were doing this study or how it would be used. 

Others had questions about the health of their child, which the moderator referred to 

the local TSU staff. One woman asked about monetary incentives, which we 

explained were not available so as not to coerce participation, as explained at the 

start. We had to shorten debriefing on a couple days of data collection in the villages 

with women who recently delivered, because women for the next group had arrived, 

or we had to immediately go elsewhere for the next group. 

I debriefed with the two RIs each day after conducting the FGDs to discuss their 

experiences and views, and reviewing what participants specifically said for each 

question. This helped me to understand the responses as much as possible, allowed 

me to take in-depth notes and reflections in English at the end of each day, and 

guided any changes or additions to the next FGD‘s questions. It was also a means of 

assessing when repetition in the responses occurred and if sufficient amount of data 

was collected, which would suggest that saturation of data was reached (152). After 

de-briefing each day during the week of data collection per district, I found that 

patterns in the experiences and views were emerging across the FGDs in that district. 
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After transcription and then translation, I also found that there was consistency and 

repetition in the range of responses across the transcripts, so I decided that there was 

a sufficient amount of data to answer the research questions from the 12 FGDs 

without collecting more data. 

FGD translation and transcription  

The RIs transcribed their field notes into Word in Hindi and translated them to English 

right after data collection was completed in May to June 2017. The audio recordings 

for each FGD were translated from Hindi into English transcripts in June to mid-July 

2017 by a professional translator from Lucknow with much experience working on 

translation for health-related projects. Conducting transcription after data collection 

meant that we were not able to member check the findings with participants. The use 

of a professional transcriber introduced a layer of interpretation by another individual, 

and meant that I had to connect the context, group dynamics or non-verbal cues of 

the FGDs in my field notes after rather than during the process of transcribing (158, 

159). For any indistinct parts of the discussion, the transcriber would have used her 

judgment to record the text, which could introduce her own interpretations (160). For 

words that were not able to be directly translated or had multiple meanings, and 

indistinct words, I asked that the professional translator indicate clearly where this 

occurred and to record the words in their original Hindi wherever possible. Both RIs 

also listened to each FGD recording and transcribed them into Hindi separately to 

compare with the professional transcriptions. We used these to discuss and decide 

how to address where there were any different interpretations, omissions or 

alterations in the text (159, 160). The moderator used these to corroborate the 

meaning between Hindi transcripts, and then with the translator‘s English transcript 

versions. Finally, the note-taker used her field notes with numbered responses to add 

numbers onto the Hindi transcripts. The moderator added the participant numbers 

from the Hindi transcripts to the corresponding English responses so that this could 

be used for comparative analysis using the socio-demographic characteristics 

collected for each FGD. To heighten my familiarisation, I read each FGD transcript in 

English three times, and consulted with the translator or RIs to address any issues. I 

also kept notes on my initial impressions on each FGD, or anywhere I needed to seek 

deeper interpretation or understanding. 

 Qualitative analyses  3.4.4

The social mapping field notes were typed in English in Word and imported into NVivo 

11 for coding and analysis. I developed codes that aligned with the questions in the 



 

69 

 

 

tools. Then I created Excel tables around each topic to compare and gain a picture of 

the socio-economic, geographical, health services and political context in each 

village. More detail on the social mapping analyses as they pertain to each sub-

objective are presented in §8.2.2 of Chapter 8. 

In the first step of analysis on the FGD data, I read the FGDs twice on my own when I 

made my own notes, then a third time aloud with the RIs using my own notes to 

clarify meaning and gain an initial picture of the account. I made further notes as we 

discussed each transcript, summarised these as a memo in NVivo, and imported the 

final transcript versions after quality assurance. I imported the socio-demographic 

characteristic Excel tables as case classification sheets into NVivo and assigned 

these to a case node for each participant number within each FGD. Then I coded the 

text using the appropriate case node when each participant spoke in the transcripts, 

so that I could later compare responses based on different participants‘ socio-

demographic characteristics using matrix queries. 

The results were analysed using a thematic framework approach, which is widely 

used and relevant for qualitative analyses taking a collaborative, interpretive and 

pragmatic approach (161). I developed a coding structure that combined deductive 

and inductive nodes in NVivo. More details on coding and analysis as they pertain to 

each sub-objective are provided in Chapter 8, §8.2.2, and Chapter 9, §9.2. As an 

overview, I developed matrix charts in Excel in which to summarise relevant 

outcomes and contextual issues related to equity in those outcomes. This was done 

in three analytical steps. First, I described what characteristics people used to 

understand socio-economic position within each village. Then I ran matrix queries of 

the family and child codes on ASHA workers‘ home visits and counselling on the one 

hand, and each of the outcomes on the other. I summarised this in matrix charts for 

each village separately (combining and comparing the three FGDs in each) with an 

eye on whether any socio-economic inequities existed in each outcome. Finally, I ran 

matrix queries in NVivo of all the family and child codes on the contextual processes, 

(i.e. those related to socio-economic, political, health system, geographical, family or 

community norms and dynamics, community health workers or changes over time). 

These contextual factors were based on my systematic literature review results 

(provided in §4.3.2) to initially guide the data analysis. I crossed them with each of the 

outcomes, and summarised the results in Excel for each village separately, 

comparing responses by participant type, as well as within each FGD by participants‘ 

socio-demographic characteristics. After I developed initial themes based on these 

matrix charts, and in discussions with the RIs, we shared the results with each of the 



 

70 

 

 

DCSs in Rampur and Allahabad and in a dissemination workshop with the Lucknow 

UP TSU team in February to March 2018 for their information and input. They raised 

important points that both supported as well as pushed the results further. For 

example, they noted the importance of understanding ASHAs‘ relationships with 

families in light of their own socio-economic positions, offered more cultural 

background on ENC practices that respondents discussed, confirmed that ASHAs‘ 

key role has been as ―mobiliser‖ for vaccination and institutional delivery due to NHM 

incentive structures, and provided more detailed information on the state of UP‘s 

health facilities and system. The results of these analyses are presented in Chapters 

8 (§8.3) and 9 (§9.3). 

 Strategies to enhance qualitative rigour 3.4.5

Trustworthiness 

To strengthen the trustworthiness of qualitative data, others have recommended 

strategies for improving credibility (accurate reflection of participants‘ perspectives in 

the results), dependability (stability or reliability of data, so that it represents the 

phenomena intended to be studied), confirmability (minimisation of biases introduced 

by the researcher), and transferability (ability to compare or transfer results to other 

contexts) (162, 163). I aimed to improve credibility and dependability by developing 

and adapting the discussion guides in the local language with the RIs before and after 

pilot testing, having multiple people transcribe and translate the transcripts, and 

coding them in tandem followed by joint analysis with the RIs. To enhance 

confirmability and dependability, I kept an audit trail of the methodological and 

analytical decisions with field notes and memos, and had multiple coders to ensure 

consistency in coding the FGD transcripts. I maintained direct quotes in the result 

summaries and write-up to improve dependability, so that the original voices of the 

participants were not obscured through analysis. I discussed the results with UP TSU 

and my supervisors to improve the confirmability of the interpretations. To increase 

transferability, we maximised variation in participants‘ characteristics to gain diverse 

perspectives and experiences and chose four villages that reflected important socio-

cultural, health system and geographic diversity within UP. I also collected and 

analysed data that could provide in-depth descriptions of the village contexts to 

provide transparency and aid comparisons with other studies (164, 165). 
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Reflexivity 

I have spent a good portion of my life in India, living and working there for 18 years. 

After being raised in Canada, I lived with my family in south India throughout 

secondary school and was able to visit many parts of the country and region. Since 

then, I have travelled regularly to southern and northern India during my postgraduate 

education as a population health researcher. This has helped me to gain much 

awareness and appreciation of cultural, socio-economic, political and health-related 

dynamics in different parts of India. Still, I do not share the same socio-demographic, 

language or cultural backgrounds with the study‘s participants that likely informed 

their experiences of pregnancy or childbirth and related interventions in UP. I built a 

strong relationship with the programme team by being based at the Lucknow UP TSU 

office for nearly one year. This helped ensure that the research questions, methods, 

and analysis were directly relevant to their programmes and the communities they 

serve. I had the freedom to make the decisions on the study, but I sought input from 

my UP TSU colleagues at the district and state levels to ensure the methods and 

analysis were appropriate to the context. It was difficult to incorporate specific 

questions or interests of participants, but I used my first field visits to talk to ASHAs 

and women that could inform my questions in the social mapping and FGDs. I also 

shared results with the UP TSU stakeholders at state and district levels for their input 

and interest, though it was not possible to share them at a village level with 

participating ASHAs or with women after data collection. I recorded my reflections on 

interpersonal dynamics that might have shaped the research processes or outcomes 

to inform my analysis. I worked closely with the RIs to enhance the qualitative topic 

guides in Hindi while continuing to learn the language better. Dedicating much time 

for training the RIs helped me to increase the cultural sensitivity of our data collection. 

I was aware of the possibility that my presence as a non-Indian researcher could 

have affected the responses, but it did not appear that the participants responded 

differently. They may have felt more comfortable because they knew I could not 

speak the language fluently, or they were happy to share their views because we 

showed respect for them as women and were interested in their experiences; either 

way it was evident that women talked reasonably openly about both positive and 

challenging experiences. De-briefing with the RIs and UP TSU team helped to 

amalgamate our observations and interpretations. 
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3.5 Ethical considerations and procedures 

Ethics approval for the secondary quantitative analysis and primary qualitative data 

collection and analysis was obtained from the UCL Research Ethics Board. This was 

granted following the approval I obtained from the Sigma Institutional Review Board, 

an organisation based in Delhi led by research professionals from whom the UP TSU 

has routinely sought ethical approval (137). I now discuss the key ethical 

considerations related to this study‘s primary data collection. 

Informed and voluntary consent 

We recruited participants with the help of the DCSs. When the ASHAs approached 

women who had recently delivered, they described the study and invited them to 

participate at the time and place that we planned the FGD that day. Before the FGD 

started, the moderator explained the information sheet and requested their consent to 

participate and for audio-recording by way of a signature or thumbprint on the 

informed consent form. Potential participants who were ASHAs were approached 

during the cluster meeting or AAA forum, where the RIs asked about their interest in 

participating on the day. For those who indicated an interest, the RIs gave and 

explained the information sheet individually, then asked each ASHA if they would like 

to give written consent using our informed consent form. All participants gave their 

consent freely, but a few women asked what the recordings were for; they also 

consented after the moderators explained how they would help capture their exact 

words and would not be used by anyone other than the RIs and I. During consent, a 

few participants asked health-related questions and therefore said they would use the 

UP TSU contact information on the information sheet. 

Confidentiality and data protection 

Confidentiality is of particular concern when participants speak in groups. The RIs 

emphasised this before and after the FGDs. The FGDs were conducted separately for 

women of higher and lower socio-economic positions in each village to heighten 

sensitivity to their views. I audio-recorded the FGDs with participants‘ informed 

consent. The RIs transcribed them into Hindi electronically and anonymously; the 

same process was followed for the field notes that we made. 

The audio-recordings and signed informed consent forms were locked in cabinets at 

the central Lucknow UP TSU office, with access only to the co-principal investigator 

who supported me and to be destroyed upon completion of the study. The electronic 

FGD transcripts and field notes were stored on an encrypted computer at the 
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Lucknow UP TSU office, with access only to the RIs. None of our research outputs 

included identifying information of the participants, and I used participant numbers 

and anonymised village and block names in this thesis. 

Potential risks and benefits 

Some of the questions broached sensitive issues such as acess to social 

entitlements, and newborn illness or deaths. RIs asked participants to only share 

personal experiences if they wished, and the information sheet informed participants 

of the topics before they consented. In some cases, ASHAs or women disclosed 

instances of discrimination or being denied services. The RIs first established that the 

discussions were judgment-free and open for any topics without ramifications. The 

RIs were trained on how to identify signs of discomfort, and to end or sway the 

discussion in such cases. Two participants in separate groups talked about their 

newborn infant‘s deaths with visible signs of emotion, after which the RIs comforted 

them and resumed only when they were ready. None of the participants withdrew 

their participation, and many said at the end that they felt the discussion was good 

and they liked sharing their experiences. 

We aimed for the FGD groups to be small enough that participants could share views 

more openly; the lower socio-economic position groups in village 2 and village 4 were 

larger, making it hard for everyone to talk. We held them in private locations where 

external persons were not in earshot. In one FGD with ASHAs at the CHC, nurses 

came into the room unexpectedly while the participants were sharing challenges they 

faced working with them. Hence the moderators stopped the discussion until after 

they left. In some cases mothers-in-law came to attend but the RIs sensitively asked 

them to wait outside and they all agreed. In a couple of FGDs, children came to open 

the door or look in windows but the note-taker asked them to leave without great 

disturbance. 

After FGDs, we shared biscuits and cold drinks as a way to thank the participants; we 

did not mention this in the consent process to avoid influencing their participation 

under the advice of the local ethics board. Though we indicated there were no direct 

intended benefits, women said they found it valuable to share common concerns or 

issues with women like themselves during debriefing. We hope that the aggregated 

findings will ultimately support the ASHAs and women they meet by informing the 

programme. We shared aggregated findings with the district and state-level teams for 

their feedback and to inform their work to improve the programme. 
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3.6 Methods to address the research questions  

Table 3.5 summarises the research sub-questions that correspond to the five 

objectives in the thesis (detailed in §2.2). It provides the hypotheses that I test to 

answer each of the the analytical quantitative questions. It also gives an overview of 

the methods I use to address each of the quantitative and qualitative questions.
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Table 3.5 Overview of research questions, hypotheses and methods for each study objective  

Research questions Hypotheses Methods 

1) What are the effects of CHW 
interventions on equity in maternal and 
newborn health in LMICs, how do they 
achieve these effects, and in what 
contexts? 

 Mixed-methods systematic literature search and 
narrative synthesis 

2.1) What proportion of women (up to two 
months after delivery) received home 
visits by ASHAs during the third trimester? 

 Tabulations of the coverage of ASHA home visits overall 

2.2) What differences in exposure to third 
trimester home visits exist between 
education and caste groups among 
women (up to two months after delivery)? 

Exposure to home visits in the third 
trimester will be equal or higher among 
lower compared to higher caste and 
education groups 

Cross-tabulations and univariable GLM for rate 
differences, rate ratios, and slope and relative indices of 
inequality between caste and education groups in 
exposure to third trimester home visits 

3.1) What proportion of women (up to two 
months after delivery) reported each 
behavioural outcome (birth preparedness; 
institutional delivery; early breastfeeding 
with no prelacteal feed, clean cord care; 
delayed bathing; skin-to-skin contact), 
overall and by caste and education? 

 Cross-tabulations of each behavioural outcome variable, 
and univariable GLM to generate rate differences, rate 
ratios, and slope and relative indices of inequality to 
measure the differences in each outcome between caste 
and education groups  
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Research questions Hypotheses Methods 

3.2) What is the relationship between 
exposure to third trimester home visits 
and the behavioural outcomes? 

Exposure to any third trimester home 
visits is associated with higher reported 
rates of behavioural outcomes 

Univariable and multivariable GLM with a normal 
distribution (identity link function) for rate differences, 
and robust Poisson distribution (log link function) for rate 
ratios on the relationships between third trimester home 
visits and each behavioural outcome, adjusting for 
confounding and then mediating variables 

3.3) i) To what extent are socio-economic 
position inequalities in behavioural 
outcomes mediated by third trimester 
home visits? 

Having any third trimester home visits 
is associated with equal or greater 
reported behavioural outcomes among 
those of lowest caste and education 
groups compared to those with higher 
caste or education 

Univariable and multivariable GLM with a normal 
distribution (identity link function) for rate differences, 
and robust Poisson distribution (log link function) for rate 
ratios, first adjusting for confounding variables, and then 
comparing models with and without adjusting for third 
trimester home visits, followed by other potential 
mediating variables 

3.3 ii) To what extent are the relationships 
between socio-economic position 
(education and caste) and the behavioural 
outcomes moderated by home visits? 

Having any third trimester home visits 
modifies the relationship between 
socio-economic position and reported 
behavioural outcomes, so that among 
those with versus without any home 
visits in the third trimester there are 
smaller differences between the lowest 
caste or education groups compared to 
those of higher caste or education  

Univariable and multivariable GLM with the normal 
distribution (identity link function) for rate differences, 
and robust Poisson distribution (log link function) to 
obtain rate ratios, first adjusting for confounding 
variables, then including an interaction term between 
each socio-economic position variable and third trimester 
home visits, and alternatively, stratifying between those 
with and without any third trimester home visits, with and 
without adjusting for potential mediating variables 
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Research questions Hypotheses Methods 

4.1) What proportion of women reported 
perinatal mortality, by socio-economic 
position (caste and education) overall, and 
at each delivery place, and without or with 
exposure to third trimester home visits? 

 Tabulations and univariable GLM for rate differences, 
rate ratios, slope and relative indices of inequality to 
measure the differences between caste and education 
groups in perinatal mortality overall, then stratified by 
delivery place, and third trimester home visits 

 

4.2) What is the relationship between 
exposure to any third trimester home visits 
and perinatal mortality?  

Having any third trimester home visits 
is associated with lower perinatal 
mortality rates 

Univariable and multivariable GLM with a binary 
distribution, and identity link function for rate differences 
or log link function to obtain rate ratios, on the 
relationships between exposure to third trimester home 
visits and perinatal mortality, adjusting for confounding 
variables, and then potential mediating variables 

 

4.3 i) To what extent is the relationship 
between socio-economic position and 
perinatal mortality mediated by third 
trimester home visits?  

Having third trimester home visits is 
associated with lower inequalities in 
perinatal mortality rates among the 
lowest compared to highest caste and 
education groups 

 

Univariable and multivariable GLM using a binary 
distribution, with identity link function for rate differences 
and log link function for rate ratios, to measure the 
differences in perinatal mortality between caste and 
education groups, first adjusting for confounders, and 
then adjusting for third trimester home visits, and then 
potential mediating variables 
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Research questions Hypotheses Methods 

4.3 ii) To what extent is the relationship 
between socio-economic position and 
perinatal mortality moderated by third 
trimester home visits, and how does this 
differ at each delivery place? 

Having any third trimester home visits 
modifies the relationship between 
socio-economic position and perinatal 
mortality rate, so that among those 
with any home visits in the third 
trimester there are smaller differences 
between the lowest and highest caste 
and education groups than among 
those without any home visits. 

 

Univariable and multivariable GLM using a binary 
distribution, with identity link function for rate differences 
and log link function for rate ratios, to measure 
differences, first controlling for confounding variables, 
and then including an interaction term between each 
socio-economic position variable and third trimester 
home visits, and alternatively, running the models 
stratifying by third trimester home visits, with and without 
adjusting for mediating variables, and then also 
stratifying by delivery place 

5.1) What are the spaces where groups of 
people live, access resources and 
interact, and how do these relationally 
shape distinctions between lower and 
higher socio-economic position groups in 
each study village? 

 

 Social mapping and FGDs  

5.2) What and where are the MNCH and 
health-related services to which people 
generally have access?  

 

 Social mapping and FGDs  
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Research questions Hypotheses Methods 

5.3) To what extent do people in each 
socio-economic position group access 
health services generally? 

 Social mapping and FGDs  

5.4) What is each socio-economic position 
group‘s exposure to ASHA home visits 
specifically (in terms of coverage and 
quality), and how may this be influenced 
by contextual processes? 

 Social mapping and FGDs  

5.5) To what extent are women in some 
socio-economic position groups able to 
access and act on the advice or services 
provided by ASHAs in home visits 
compared to others, and how may this be 
influenced by programme and contextual 
processes? 

 Social mapping and FGDs  



 

80 

 

 

Chapter 4 Systematic literature review  

4.1 Introduction 

In this chapter I present the results of a mixed-methods systematic literature review 

on the effects of CHWs interventions on maternal and newborn health outcomes in 

LMICs. What is currently known about the effects of CHW interventions on inequities 

in maternal and newborn health and mortality in LMICs? There have been three 

related systematic reviews to date. Yuan et al.‘s systematic review identified three 

studies from Bangladesh showing that interventions where CHWs promoted 

immunisation services and made home visits improved equity in immunisation 

coverage between families with lower and higher education as well as antenatal care 

and skilled birth attendance at home between wealth groups. However these studies 

did not examine effects on maternal and neonatal mortality (40). McCollum et al. 

reviewed evidence on access, uptake and quality of CHW programmes for maternal 

and newborn health (MNH), and found that improvements in coverage of CHW 

services were equitable across socio-economic groups in three out of 26 studies (42). 

They did not describe effects on equity in behavioural or mortality outcomes (42). 

Another review looked at effects of community-based primary health care 

programmes on MNCH outcomes (41). It found that these programmes improved 

coverage of CHW home visits and essential newborn care equitably among poorer 

and less poor households (41). 

To my knowledge, no systematic review has explicitly examined the effects of CHW 

interventions on inequities from intervention coverage to behavioural and mortality 

outcomes across the MNH continuum of care in LMICs. In addition, no review has 

ever considered the strategies through which these interventions may achieve their 

equitable effects or the contextual processes that shape these effects (27, 72, 166). I 

therefore conducted a mixed-methods systematic review to answer the following 

questions: what are the effects of CHW interventions on equity in maternal and 

neonatal health in LMICs, how do they achieve these effects, and in what contexts?  

4.2 Review methods 

 Mixed-methods systematic review design 4.2.1

Traditional systematic review methods are not always well-suited to consider how 

complex interventions achieve their effects (167). I chose to use a mixed-methods 



 

81 

 

 

review that could include varied study designs to gather evidence on what works, as 

well as how and in what contexts (168, 169). A mixed-methods review is apt for 

fulfilling my aim of understanding effects on equity across LMIC contexts where CHW 

interventions have employed diverse inputs and relied on different strategies to 

reduce inequities in maternal and neonatal health (167). I considered intervention 

strategies to be the intentional elements of intervention design that seek to improve 

MNH. Contextual factors encompassed the health care system, social, cultural, 

economic, political, or geographical dynamics in the region of implementation, beyond 

the specific CHW intervention strategies, that may have also shaped the effects of 

interventions on inequities in maternal and newborn health. 

 Search strategy 4.2.2

I searched the Medline and Embase databases for medical literature, and Web of 

Science and Scopus for social science literature using the search terms in Table 

A.2.1 of Appendix 2, guided by the PRISMA-Equity checklist (170, 171). The search 

criteria were organised as follows (97, 172, 173): first, I used terms to describe 

different types of community interventions implemented by CHWs, such as home 

visits and women‘s groups. Second, I included terms related to MNH outcomes during 

pregnancy, delivery, and the neonatal period (0 to 28 days after birth). Third, I 

included terms to capture different dimensions of socio-economic position, informed 

by the PROGRESS (Place of residence, Race/ethnicity/culture/language, Occupation, 

Gender/sex, Religion, Education, Socio-economic status, Social capital) framework, 

including comparisons between different wealth, occupation, class, caste, tribe, 

religion, and literacy or education levels (174). Finally, I used terms to describe 

LMICs. I used the MeSH terms and subject headings available in each database and 

added those that were not available manually. 

 Inclusion criteria 4.2.3

Articles were included if they reported on studies that: (1) examined socio-economic 

differences in coverage or effects of CHW interventions in relation to MNH outcomes; 

(2) included women who recently had a delivery, their families, or CHWs in LMICs; (3) 

used experimental, quasi-experimental, observational or qualitative designs; and (4) 

were conducted after 1990 and published between January 1, 1996 and August 30, 

2017. My supervisor (AP) and I screened all abstracts and titles based on the criteria 

(in Appendix 2, Table A.2.2). We then read full texts of all retrieved articles to identify 

those that included equity-related findings. We included articles that compared 

interventions‘ coverage or effects on outcomes by socio-economic position 
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quantitatively using experimental, quasi-experimental and observational designs, as 

well as those that used qualitative methods to explore intervention strategies and/or 

contextual factors. We discussed any discrepancies on the articles to include and 

came to a consensus.  

 Synthesis of findings 4.2.4

I created a data extraction sheet and imported the full texts of articles that met the 

inclusion criteria into NVivo 11.0 to code them (Appendix 2, Table A.2.3). We used 

narrative synthesis that followed Petticrew and Roberts suggested approach (167), 

following three steps: 1) organising the information into local categories; 2) analysing 

the findings for each of the codes on equity associations with CHW intervention 

exposure, and mechanisms or contextual factors; and 3) synthesising findings for all 

the articles to determine themes on the important mechanisms by which interventions 

might be impacting equity in perinatal health, for whom, and in what contexts.  

For the first step, after AP and I created the extraction sheet with defined codes, I 

used this to conduct line-by-line coding. Then for the second step, I used matrix 

queries to summarise the results in tables on quantitative associations between 

intervention exposure and equity in the outcomes by the studies‘ region, type of CHW 

intervention, outcome type (coverage, behavioural and mortality), and quality. 

Similarly, this was done for the mechanisms and contextual factors that were 

described as related to equity effects in any quantitative or qualitative studies. AP 

reviewed the text for each code to ensure consistency with the extraction sheet to 

finalise them. To fulfil step 3, I used the tables from the previous step to develop initial 

themes and sub-themes. Through discussion, my supervisors and I came to 

consensus on the final four themes by comparing the results on associations, 

mechanisms and contextual factors by intervention type and outcomes with the 

original texts that relate specifically to equity of effectiveness and not just overall 

effectiveness. 

 Quality appraisal 4.2.5

Petticrew and Roberts highlighted the limitations of adhering strictly to a ‗hierarchy of 

evidence‘ when appraising the quality of studies on complex health interventions 

because relevant evidence can be drawn from studies with a range of different 

designs. Instead, they favour using a ―typology of evidence‖ (167) and appraising 

studies according to criteria relevant to their design. Likewise, I used design-specific 

criteria to assess internal and external validity, trustworthiness, and quality of studies 
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in our included articles (defined in Appendix 2, Table A.2.4) (167, 175) After we 

agreed on codes for each of the quality criteria, I used them for line-by-line coding, 

which was the basis for weighting each study as ―low‖, ―moderate‖, or ―high‖ quality. 

Low quality was assigned if there were substantial issues in relation to the criteria, 

such as sampling, fitness for purpose of the methods, confounding, measurement or 

analysis. Moderate was assigned if the study addressed all of the relevant quality 

components, describing how they addressed any issues that weakened their study. 

High quality was assigned if the design was clearly described and had no substantive 

issues relating to the criteria. 

4.3 Results 

The search yielded 1919 unique articles (Figure 4.1). Of these, 165 articles were 

identified after title and abstract screening, of which 22 met the inclusion criteria after 

full-text screening. 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.1 Flow chart depicting the selection of studies 

Records identified through 
database screening 

(n=3052) 

Records after duplicates 
removed (n=1919) 

Records screened 
(n=1349) 

Records excluded that 
collected data or were 
published before 1996 

(n=570) 

Full text articles assessed 
for eligibility (n=165) 

Records excluded that did 
not meet criteria on 

intervention type, location 
or outcomes (n=1152), or 
had no full texts (n=32) 

Studies included in narrative 
synthesis (n=22) 

Full text articles excluded 
that did not meet criteria 
on intervention exposure 

in relation to socio-
economic equity in 
outcomes (n=143) 

Quantitative studies 
(n=15) 

Qualitative studies 
(n=7) 
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Table A.2.5 in Appendix 2 shows details of study designs, results of the quality 

appraisal and an overview of equity findings. The quantitative and qualitative studies 

investigated interventions in South Asia (n=15), Africa (n=2), Latin America (n=1), 

Southeast Asia (n=2), or multiple countries (n=2). The interventions described in 

these studies fell into four broad types: home visits; community-based groups; cash 

transfers; mixed interventions involving multiple components, such as community 

meetings, media campaigns, or community midwives. Some articles reported on the 

same intervention studies: four on participatory women‘s groups in eastern India (31, 

46-48), three on participatory women‘s groups in Nepal (46, 47, 49), and two on local 

stakeholder group interventions in Vietnam (50, 176). 

 Equity in coverage and effects on equity in behaviours and 4.3.1

mortality  

I categorised results from articles included in the review as follows: ‗pro-equitable‘ 

meant that increases in coverage and/or intervention effects were greater among 

lower than higher socio-economic groups; ‗equitable‘ meant increases in coverage or 

effects on outcomes were not significantly different between socio-economic groups; 

‗mixed‘ described pro-equitable or equitable effects for some outcomes and/or 

dimensions of socio-economic position but not others; ‗inequitable‘ meant that 

coverage and/or effects were greater among socio-economic groups defined as 

higher compared to lower.  

Nine out of the 15 quantitative articles reported on studies of equity in coverage of 

CHW interventions (31, 43-45, 47, 177-180), two of which reported on the same trial 

(recorded once in Figure 4.2 below) (31, 47). Evidence on coverage was varied, with 

four reporting equitable or pro-equitable coverage (three articles on home visits (43-

45), one article reporting on seven women‘s group trials in Asia and Africa (47)), three 

reporting mixed coverage (all three on home visits (177, 178, 180)), and one article 

reporting inequitable coverage (cash transfers provided by CHWs (179)).  

Eight of the 15 articles reported effects on MNH-related behaviours by socio-

economic position (31, 43, 44, 46, 180-183). The majority (six) of these articles 

reported equitable or pro-equitable effects: two articles on home visits (43, 180), two 

articles on women‘s groups based on six randomised controlled trials in Asia and 

Africa (31, 46), one on cash transfers (181), and one on a mixed intervention (182). 

Two studies on home visits reported mixed equity effects (44, 183).  
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Two articles based on six randomised controlled trial studies of a women‘s group 

intervention reported pro-equitable effects on neonatal mortality across socio-

economic groups (recorded once in Figure 4.2) (31, 46). One trial evaluating 

community stakeholder groups also reported a pro-poor improvement in NMR in 

intervention compared to control areas among wealth quintiles but not education or 

ethnicity groups (176). One study of a national community health programme 

(included under ―Mixed interventions‖ in Figure 4.2) found that the density of CHWs in 

poor areas had no association with NMR, whereas in richer areas there was an 

association with higher neonatal mortality (184). 

 

Figure 4.2 Number of studies reporting equity effects for different types of CHW 
interventions and outcomes 

NB: ―Coverage‖ refers to reporting exposure to any intervention component implemented by a 
community health worker, while ―Behaviours‖ included reporting maternal health care-seeking 
or newborn care practices. Maternal mortality was not reported in any included studies. 

Table A.2.6 in the Appendix 2 presents detailed results from equity-related analyses 

in the 15 articles on quantitative studies. I now describe effects for equity in coverage, 

behaviours and/or mortality for each of these types of interventions. 
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Home visits  

Seven studies focused on home visits by CHWs: six in South Asia (43-45, 177, 178, 

183) and one in Sub-Saharan Africa (180). Six of them reported on equity in 

intervention coverage (44, 45, 177, 178, 180, 185). Baqui et al.‘s moderate quality 

study in Uttar Pradesh, India, found that coverage of at least one antenatal home visit 

improved from 10.7% to 51.4% and was more equitable in intervention over three 

years (change in Concentration Index, (CoI):-0.172 [95% Confidence Interval (CI):-

0.200, -0.143]) compared to control areas (change in CoI:0.058 [0.020, 0.095]) based 

on wealth quintiles (43). A moderate quality study on CHWs‘ misoprostol distribution 

in one district of Nepal reported greater proportionate gains in coverage among the 

poorest two quintiles, though this remained slightly higher among the highest wealth 

quintile, and equal coverage by literacy at endline (45). Conversely, a moderate 

quality study on home visits by CHWs (Anganwadi workers and Accredited Social 

Health Activists or ASHAs) in Bihar, India, reported that CHWs‘ provision of 

immunisation was higher in more versus less educated households (OR:1.39 [1.05, 

1.82], p=0.02), while their coverage of food supplements was greater among families 

in the lowest compared to highest wealth quintile (OR:0.87 [0.79, 0.96], p=0.007) 

(177). Seth et al.‘s moderate quality study in Uttar Pradesh, India found that receipt of 

any ASHA contact was equitable based on pregnant women‘s caste, household 

wealth, religion or literacy (44). Singh et al.‘s cross-sectional study in one sub-district 

in rural UP, India, also found that the coverage of ASHAs‘ services for birth 

registration was higher among women with higher compared to lower socio-economic 

class (OR:0.47, p=0.55) and education (OR:0.32, p=0.21), and among Hindus 

compared to Muslim religious groups (OR:4.41, p=0.05), though not different between 

caste groups (178). They also found that coverage of ASHA services for antenatal 

and postnatal check-ups was not significantly inequitable across any dimension of 

socio-economic position, though the study was of lower quality due to a small sample 

and no comparison area. One lower quality repeat cross-sectional study in Malawi 

examined the effects of the government‘s Community-based Maternal and Newborn 

Care programme that trained lay CHWs called Health Surveillance Assistants (HSAs) 

to make home visits and counsel on birth preparedness, complication readiness, and 

ENC behaviours (180). They found that coverage of at least one antenatal home visit 

remained significantly higher among women in the highest (42.8%) compared to 

lowest (29%) wealth quartiles at endline in intervention districts (CoI:0.079 [0.022, 

0.170]) (180). 
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Four articles reported the equity effects of CHW home visits on behaviours, with two 

having pro-equitable and two having mixed equitable effects (43, 44, 180, 183). A 

moderate quality quasi-experimental study of an Integrated Nutrition and Health 

Programme in UP, India, found that receiving at least one home visit from any CHW 

was associated with improved equity between wealth quintiles for many MNH 

behaviours – including having at least one ANC antenatal check-up (change in CoI:-

0.172 [-0.200, -0.143]), birth and emergency preparedness (change in CoI:-0.095 [-

0.144, -0.047]), skilled birth attendance (change in CoI:-0.095 [-0.128, -0.063]), at 

least one postnatal checkup (change in CoI:-0.225 [-0.289,-0.161]), and clean cord 

care (change in CoI:-0.106 [-0.125, -0.087]) – in intervention but not control districts 

(43). Health care utilisation became slightly more equitable between wealth quintiles 

but remained low. Similarly, a moderate quality pre-post study in Bangladesh in which 

CHWs provided referrals for complications, financial support for delivery and 

counselling led to equitable improvements between the highest and lowest wealth 

quintiles after two years in receipt of four or more ANC antenatal visits (change in 

CoI:-0.268 [-0.368, -0.168]), skilled birth attendance at home (change in CoI:-0.094 [-

0.190, 0.002]), and delivery in public facilities (change in CoI:-0.228 [−0.620, 0.160]) 

between the highest and lowest wealth quintiles after two years (183). Seth et al.‘s 

moderate quality study in Uttar Pradesh reported mixed equity effects on maternal 

health care utilisation. They found that adjusted associations between having any 

contact with an ASHA in pregnancy and the odds of having four or more ANC visits 

were significantly modified by women‘s religion (p=0.02) and wealth (p<0.0001). 

Having any ASHA contact was associated with increased odds of having four or more 

ANC visits for women who were non-Muslim (OR:1.85 [1.33, 2.58]) and of low wealth 

status (OR:2.24 [1.66, 3.03]), but not for Muslim women or those of high wealth 

status. The adjusted assocations between any ASHA contact and facility delivery 

were modified by women‘s wealth (p<0.01) and literacy (p=0.003). Having any ASHA 

contact was associated with increased odds of having a facility delivery for women 

who were of low wealth status (OR:2.11 [1.71, 2.60]) and not literate (OR:2.34 [1.83, 

3.02]), and to a lesser extent those who were literate (OR:1.33 [1.02, 1.71]) (44). 

Callaghan-Koru et al.‘s lower quality study of Malawi‘s HSAs making home visits also 

found that, by endline, the proportion of women from lower compared to higher wealth 

quartiles delivering in facilities increased equitably for delivering in facilities (change in 

CoI:-0.059 [-0.098, -0.020]) and breastfeeding within one hour after delivery (change 

in CoI:-0.038 [-0.073, -0.003]). The proportion of infants bathed after six or more 

hours improved equitably (change in CoI:-0.041 [-0.095, -0.014]) (180). 
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In summary, in five South Asian settings and one African setting, coverage of home 

visits was most often equitable between wealth quintiles and sometimes education 

level. Three of four studies showed that CHW home visit interventions had equitable 

effects on behaviours like antenatal care, skilled birth attendance and home-based 

newborn care between wealth groups. No studies reported effects on neonatal 

mortality between socio-economic groups. 

Conditional cash transfers 

One study from Nepal found moderately strong evidence that coverage of a cash 

incentive offered by CHWs for giving birth at government hospitals was higher among 

wealthier than poorer women, likely because the study found they delivered in 

facilities more often (179). 

With respect to the equity effects on MNH behaviours, a cross-sectional study of 

moderate quality in Bangladesh provided evidence that after being recruited by a 

CHW to receive a voucher for maternal health services, the adjusted marginal effect 

was stronger for women in the poorest wealth quintile compared to the higher four 

quintiles receiving any antenatal check-ups (43% [25-61%] vs 22% [13-30%]), skilled 

delivery (68% [55-81%] vs 42% [33-50%]), and postnatal check-ups [25% [13-38%] 

vs 17% [10-25%]) (181). 

Based on the limited evidence, cash transfers had mixed equity in coverage and 

effects on behaviours for women of lower compared with higher socio-economic 

positions in South Asia, while evidence on mortality effects was absent. 

Community-based group interventions 

Two articles reported on coverage of group-based interventions by socio-economic 

position (46, 47). The first of these high quality articles in Jharkhand and Orissa 

states, north India, reported that coverage improved from 11% and 15% to 59% and 

52% among the most and less marginalised (in terms of literacy, poverty/asset 

ownership, and caste status) respectively (47). The second article, based on seven 

cluster randomised controlled trials in Nepal, India, Bangladesh and Malawi showed 

that women‘s group coverage was equitable, with slightly lower attendance among 

the most educated (OR:0.92, 95% CI:0.44, 1.93) and wealthiest (OR:1.19, 95% 

CI:0.62, 2.29) women in all sites (46).  

Two articles reported the effects of group interventions on maternal and newborn 

health-related behaviours by socio-economic group, both of high quality (31, 46). One 
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article was based on a randomised trial of participatory women‘s groups in India (31), 

and another on a meta-analysis of six randomised trials of such groups in India, 

Nepal, Bangladesh and Malawi (46) (which included the trial reported in (31)). These 

articles showed that women‘s group interventions strongly improved hygiene, thermal 

care, breastfeeding, and delayed bathing equitably between the less and more 

marginalised women (the latter included those who were illiterate, very poor, with little 

or no land, and from a Scheduled Caste or Tribe). There were no systematic 

differences in the effects on these practices across socio-economic groups. The 

intervention did not improve health care utilisation in any socio-economic group (31, 

46). 

Three articles reported on the equity impact of group-based interventions on neonatal 

mortality (31, 46, 176). Two of these were, together, based on six of the women‘s 

group randomised controlled trials mentioned above (31, 46). Houweling et al.‘s high 

quality meta-analysis of six trials of women‘s groups found that the intervention led to 

a 63% decline (95% CI:48-73%) in the neonatal mortality rate among the most 

marginalised (illiterate and poorest wealth quintile), compared with a 35% decline 

(95% CI:15-50%) among the less marginalised (46). The NeoKIP cluster randomised 

controlled trial in Vietnam studied group interventions, in which local stakeholders 

(commune health staff, women‘s union members, lay health workers and local 

decision makers) discussed, developed and implemented strategies to address 

MNCH issues (176). The intervention led to a 44% reduction (OR:0.56; 95% CI:0.36, 

0.89) in neonatal mortality in the third intervention year. This effect was pro-equitable 

by wealth status, with a 69% reduction (OR:0.31, 95% CI:0.15, 0.66, p<0.001) in 

NMR for poor households but no significant reduction for non-poor households. 

Conversely, there was a 50% reduction (95% CI:0.28, 0.90) in neonatal mortality 

among infants of women with at least primary education compared with a smaller 

(27%) and insignificant reduction among infants of women with less than primary 

education. The study found no differential effects between minority versus Kinh ethnic 

groups. 

To summarise, two articles on community group interventions reported equitable 

coverage, and two reported equitable effects on behaviours particularly for home-

based newborn care but not health care utilisation. Two articles reported pro-

equitable effects on neonatal mortality in south Asia while another showed mixed 

effects on mortality (equitable between wealth but not education groups) in southeast 

Asia. 
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Mixed interventions 

Two articles examined the effects of mixed CHW interventions involving both 

individual and group-based interventions as well as community skilled birth attendants 

on equity in MNH behaviours (182, 184). The first was a moderate quality pre-post 

study in a rural sub-district of Bangladesh to evaluate the effects of training 

community skilled birth attendants for six months in providing basic skilled delivery 

care at home, in which they were equipped with a clean delivery kit and linked to 

referral health facilities (182). Their study found that in areas with lower compared to 

higher household wealth status and access to services, there were greater increases 

in the proportion of women having four or more antenatal checkups (OR:7.2 [3.6, 

14.3] vs 1.9 [1.1, 3.3]) and delivery from a skilled provider (OR:4.0 [3.3, 7.2] versus 

1.7 [1.3, 2.3]) after three years (182).  

One article on an ecological study of Brazil‘s ‗Single Health System‘ (Sistema Unico 

de Saude) found mixed results, as the presence of CHWs in poor areas where more 

than half the population was below the poverty line was not associated with lower 

neonatal mortality, but there was a 1.25% reduction in neonatal mortality with every 

increase of one CHW density per 1000 people overall (184). This study was of low 

quality, with an ecological design that did not account for individual-level 

characteristics or different CHW roles and training levels (184). 

One study of a mixed intervention involving community skilled birth attendants in 

south Asia equitably improved health care utilisation, while another study of a CHW 

programme in Latin America appeared to have mixed effects on equity in neonatal 

mortality that was not significant in poorer regions. 

 Intervention strategies and contextual processes 4.3.2

The articles included in the review discussed intervention strategies and contextual 

processes underlying the equity effects of CHW interventions. We categorised these 

within four themes: CHW characteristics and intervention strategies; health care 

system; community processes and support; and political, economic and geographical 

processes. 

CHW characteristics and intervention strategies   

In moderate quality studies on home visiting and participatory women‘s group 

interventions, CHWs‘ characteristics contributed to achieving equitable maternal and 

newborn health outcomes, including their residence, familiarity and ability to build 
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relationships with families in the village, and degree of similarity in socio-economic 

characteristics. According to a moderately strong qualitative study from Kenya, 

community midwives‘ local residence and presence in the social networks of women 

and families contributed to improved skilled birth attendance and protective home-

based care practices across socio-economic groups (186). A moderate quality 

qualitative study from Nepal also found that local residence of CHWs was linked to 

improvements in behavioural and mortality outcomes, especially among remote, low 

caste or poorer groups (49). A qualitative study of moderate quality on the NHM 

programme in Haryana, India described how ASHAs‘ behaviour change 

communication during home visits, as well as support to access government 

ambulance services and incentives had increased the number of poor women 

delivering at free public facilities, where maternal and neonatal mortality rates were 

found to be reducing over the course of the programme (53). One low quality study 

reported that when the female CHW and women she visited were of similar social 

status (most often by caste or religion), there was higher uptake of protective MNH 

practices (177). In a high quality mixed-methods study in Pakistan, CHWs usually 

gave more attention to lower caste women with less ‗social distance‘ from 

themselves, while their services were declined by higher castes (52). Conversely, a 

high quality qualitative study from Pakistan found that community midwives tended to 

be from wealthy families, and interacted less often with poorer women (51). 

Studies of moderate quality discussed how supportive supervision, job aids to provide 

regular feedback and reporting, and strong relationships with governmental or non-

governmental partners providing technical support contributed to equitable 

improvements in skilled birth attendance and essential newborn care practices by 

wealth status (community midwives in Kenya and home visits in India), as well as 

equitable improvements in neonatal mortality by wealth and literacy (women‘s groups 

in Nepal) (43, 49, 186). However, in these studies, CHWs‘ ability to improve equitable 

coverage of home visits or group meeting attendance, and effects on MNH, were 

reduced by heavy workloads, low education levels or shortages in recruitment of 

CHWs (43, 49, 53, 186). Studies of high and moderate quality on participatory 

women‘s groups found that ―soft-targeting‖ heightened equitable coverage of meeting 

attendance by proactively ensuring that those from lower socio-economic groups 

could attend and benefit from meetings, holding meetings near the homes of poorer, 

more illiterate tribal families and at convenient times, ensuring people felt that 

membership was not exclusive, and developing accessible tools to use during 

meetings (47-50). 
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Health care system 

Low health facility availability and quality seemed to widely underpin enduring 

inequities in coverage of home visits and group meetings, care-seeking and utilisation 

of services across contexts and intervention types (43, 49, 50, 53, 184). Moderate 

quality studies found that even with cash transfers as incentives, high indirect costs 

were a barrier to institutional delivery in Nepal and Kenya (179, 186). The provision of 

supplies, equipment, and professional health care workers was generally poorer in 

villages with lower resources (43, 53, 184, 186). Qualitative studies of moderate 

quality from India and Vietnam found that poor training of nurses and doctors, as well 

as language barriers or discrimination against patients – which occurred more in 

ethnically diverse and remote communities – led to bad experiences in hospital, which 

in turn prevented the care-seeking promoted by women‘s groups (48, 50). However, a 

low quality study in Malawi stated that training government hospital staff likely 

reinforced the effects of CHW home visits in improving newborn care practices, 

especially among the poorest who were more likely to use public rather than private 

services (180). Gupta et al.‘s moderate quality study in Haryana found that while 

improved availability of free medicines had supported ASHAs‘ efforts to increase 

institutional deliveries among poor families; this was also countered by ongoing lack 

of faith in the quality of medicines and poor treatment by personnel in part due to 

increased demand at public hospitals resulting in staff shortages (53). 

Community processes and support 

Articles on cash transfer and community-based group interventions discussed how 

community support played a role in hindering or enhancing equity effects. One 

moderate quality study suggested that families‘ growing acceptance of the 

Bangladesh voucher programme played a role in improving women‘s skilled birth 

attendance, antenatal and postnatal care amongst the lowest versus highest quintile 

groups (181). NeoKIP trial studies of high and moderate quality considered the role of 

community stakeholder groups in devising and implementing actions to address 

neonatal mortality, which led to reduced wealth-based inequities in NMR but 

increased educational inequities in NMR (50, 176). They discussed how the groups 

were largely comprised of poorer members who developed actions to enhance 

knowledge levels more often than change practices. Hence, they posited that more 

educated women may have been able to benefit most from knowledge-based 

approaches even if they were targeted to the poorest or minority groups (176). 

Among participatory women‘s groups, the social process of learning and acting 
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together was found to reduce neonatal mortality most among those with lowest socio-

economic position. Community engagement by members (i.e. talking to non-

members) led to a diffusion of practices to prevent neonatal deaths among non-

members (46). Many of their approaches to overcome contextual barriers were 

practical, such as removing transport or affordability constraints (31, 48). 

Political, economic and geographical processes 

A moderate quality study of a community midwife intervention in Bangladesh found 

that large distances to health facilities for rural and remote dwellers reduced pregnant 

women‘s receipt of misoprostol, care-seeking and safe delivery (182). A moderate 

quality study on conditional cash transfer interventions facilitated by CHWs found that 

families still incurred out-of-pocket expenses (such as service fees, lab tests, drugs, 

transportation or gifts to providers) even after receiving the incentive, placing a 

disproportionate burden on the poorest (181). Studies in Brazil (low quality), India, 

Nepal and Vietnam (moderate quality) discussed how poverty and low political will, 

infrastructure and resources such as roads, water or sanitation had countervailing 

influences on the effects of home visit and group-based community interventions on 

health care utilisation and mortality (48, 50, 53, 184). Limited health care utilisation 

after women‘s group interventions was attributed in part to geographic barriers in 

India (48). Political instability and limited infrastructure and supplies, road closures 

and unsafe environments reduced care-seeking in a women‘s group intervention in 

Nepal according to a moderate quality study (49). They highlighted challenges in 

addressing intractable political structures shaping economic and social inequities 

(49). 

4.4 Conclusion 

The results of this literature review point to three areas requiring additional research. 

First, few studies examined multiple dimensions of socio-economic position 

simultaneously, and most focused on wealth as the main indicator. Those that studied 

multiple dimensions found that interventions sometimes improved equity in some 

dimensions but not others. In this thesis, I seek to better understand how multiple 

dimensions of socio-economic position and their interplay may characterise health 

inequities and the ability of ASHA home visits to address them. Second, existing 

studies most often analysed equity in coverage of the CHW interventions, and how 

this affected equity in behaviours more often than mortality. My research examines 

the extent to which ASHA home visit coverage was equitable, and whether this also 
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followed through to equity in perinatal health-related behaviours and perinatal 

mortality. Finally, the review showed that there was limited research on contextual 

influences shaping the equity effects of home visit interventions. I aim to contribute to 

this literature by using the qualitative methods to show how and in what 

circumstances ASHAs‘ home visits may be able to reduce socio-economic inequities 

in perinatal health in Uttar Pradesh. 
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Chapter 5 What inequalities exist in exposure to 

home visits during the third trimester of 

pregnancy by caste and educational status in 

UP? 

5.1 Chapter overview 

This chapter addresses the second objective of the thesis: to describe women‘s 

exposure to home visits from ASHAs during the third trimester, by caste and 

education, across 25 districts of Uttar Pradesh. My hypothesis was that exposure to 

home visits in the third trimester of pregnancy would be equal or higher for those of 

lower caste and education groups, as described in §3.6. To assess this, I measured 

equity in the coverage of home visits, particularly in the third trimester, as these were 

the ASHAs‘ activities that should most directly influence perinatal outcomes in the 

programme‘s intended pathway (presented in Figure 3.1 in §3.2.3). I first describe the 

analytical methods to fulfill Objective 2 in this chapter. After presenting the results, I 

discuss the limitations of my analyses, and the results in light of other research. 

5.2 Overview of analytical methods 

I analysed quantitative data from the CBTS-1, a dataset collected by UP TSU among 

a sample women who had delivered within the past two months in 2014/15, as 

described in §3.3.1. The main variable used here is whether or not women received 

any third trimester home visits from an ASHA. This was compared between caste 

groups ordered from lower to higher status (ST, SC, OBC, and GC), and lower to 

higher education levels (none or illiterate, 1 to 5 standards, 6 to 10 standards, or more 

than 10 standards completed). The variables are described more in §3.3.6. 

All analyses were conducted in Stata 13. I first used cross tabulations to calculate the 

proportion of women who had given birth in the past two months who received home 

visits from an ASHA during the third trimester of pregnancy. Secondly, I carried out 

unadjusted regression analyses to assess whether inequalities in exposure to third 

trimester home visits exist between women of different caste groups and of lower and 

higher educational attainment. I used binomial GLM with an identity link function to 

obtain RD and SII values, and log link functions to obtain RR and RII values, as 

described in §3.3.7. 
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To interpret these effect measures, the RD is the difference between the proportion of 

the population reporting the outcome in the highest category and the proportion in the 

lowest (taken here as the reference category). The RR is the ratio of the rate of the 

outcome in the highest category over the lowest category. For caste, the comparisons 

for RD and RR are between the GC and the ST groups. For education, the 

comparisons are between those who completed ten standards of education and those 

who were illiterate and/or completed no standards of education. Alternatively, the SII 

and RII are absolute and relative indices of inequality respectively that are generated 

based on the mid-point of the accumulative proportion of the sample in each caste or 

education category. These are then regressed against the outcome value reported for 

each individual across the sample when the GLM are run. The predicted values of the 

outcome are calculated from the regression equation at the extreme scores of the 

caste or education levels (each individual now having continuous values of socio-

economic position from 0 to 1, rather than an ordinal number based on categories). 

The absolute difference in the predicted values of the outcome between the highest 

and lowest score is the SII estimate (for caste and education separately), and the 

ratio of these predicted values of the outcome at the extreme scores in the sample is 

the RII estimate (144). RD and SII values of absolute inequality from the Stata 

outputs were multiplied by 100 to be reported in terms of percentage points in the 

tables. For RII, the exponentiated coefficient is presented due to the use of a log link 

function. 

The use of GLM to generate the SII and RII values is based on the assumption that 

the dependent and independent variables are linearly related. Socio-economic 

position (caste and education) variables necessarily had interval scales. I therefore 

tested the linearity assumption by generating scatter plots of the caste and education 

SII index values (same as RII) by coverage of third trimester home visits in each 

socio-economic category. The method for this is described in §3.3.7 and figures are 

included in Appendix 3 (Figures A.3.1 and A.3.2). Linearity was not apparent in the 

relationship between the caste RII/SII index values and any third trimester home 

visits, therefore I focus on the RD and RR results. For education, the relationship with 

receipt of any third trimester home visits appeared fairly linear, allowing comparisons 

between the simple and complex measures of inequality. 
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5.3 Results 

Socio-demographic characteristics of women who delivered within the 

past two months 

Table 5.1 describes the socio-demographic characteristics of 52,615 women who 

delivered within the past two months in the CBTS-1 sample. Around 82% of the 

women were between 15 and 29 years old. 81.2% (95% CI: 80.9, 81.5) were Hindu. 

Around half (46.7%; 95% CI: 46.3, 47.1) of women were from OBC, 23.4% (95% CI: 

23.1, 23.8) were from SC groups, 4.2% (95% CI: 4.0, 4.4) were from ST groups, 

12.0% (95% CI: 11.7, 12.3) were of a GC group and 13.6% (95% CI: 13.3, 13.9) said 

they did not know their caste or tribe status. 22.0% (95% CI: 21.7, 22.4) said that they 

had BPL status (denoting those who registered being lower than the poverty line with 

the government to receive rations and other entitlements). Over half of the women 

(58.2%; 95% CI: 57.8, 58.6) were illiterate or had no education, and only 12.2% (95% 

CI: 11.9, 12.5) had completed more than ten standards of education. The percentage 

of women who were members of a self-help group (SHG) was negligible (1.0%, 95% 

CI: 0.95, 1,1). 

Table 5.1 Socio-demographic characteristics of CBTS-1 sample 

Variable Category Frequency Percentage (95% CI) 

Age Total 52615 100 

 15-24 21079 40.1 (39.6, 40.5) 

 25-29 21400  40.7 (40.3, 41.1) 

 30+ 10136  19.3 (18.9, 19.6) 

Religion Total 52615 100 

 Hindu 42720 81.2 (80.9, 81.5) 

 Muslim/Other 9895 18.8 (18.5, 19.1) 

Caste Total 52615 100 

 Scheduled Tribe 2216  4.2 (4.0, 4.4) 

 Scheduled Caste 12334 23.4 (23.1, 23.8)  

 Other Backward Class 24579 46.7 (46.3, 47.1) 

 General Caste 6323 12.0 (11.7, 12.3) 

 Don‘t know 7163 13.6 (13.3, 13.9)  

Education  Total 52615 100 

 None/ illiterate 30614 58.2 (57.8, 58.6)  

 1-5 standards 5693 10.8 (10.6, 11.1)  

 6-10 standards 9895 18.8 (18.5, 19.1) 

 >10 standards 6413 12.2 (11.9, 12.5) 
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Variable Category Frequency Percentage (95% CI) 

BPL Total 52615 100 

 BPL 11597 22.0 (21.7, 22.4) 

 Non-BPL 41018 78.0 (77.6, 78.3) 

SHG member Total 52615 100 

 Member 544 1.0 (0.95, 1.1) 

 Non-member 52071 99.0 (98.9, 99.0) 

Objective 2.1) To describe the proportion of women who delivered in the 

past two months that received third trimester home visits from an ASHA  

Table 5.2 shows the frequency and percentage of women who had any prenatal 

home visits, the number of prenatal home visits, and any third trimester home visits 

by an ASHA worker. Just under 60% (95% CI: 58.6, 59.4) of women in the CBTS-1 

had received any prenatal home visits. Among them, 26.3% (95% CI: 25.9, 26.7) had 

one or two visits, and almost a third had three or more. Just over half (54.6%; 95% CI: 

54.1, 55.0) of the sample had a home visit by an ASHA during the third trimester. 

53.2% (95% CI: 52.8, 53.6) of women in CBTS-1 had no postnatal home visits, and 

29.7% (95% CI: 29.3, 30.1) had only one visit postnatally. 37.4% (95% CI: 37.0, 37.8) 

had any postnatal visits in the first 24 hours after delivery or returning home, and 

46.8% (95% CI: 46.4, 47.2) had any postnatal home visits in the first week. 

Table 5.2 Proportion of women who received home visits 

Exposure variable Category Frequency 
Percentage 

(95% CI) 

Any prenatal home visits Total 52615 100 

 No 21572 41.0 (40.6, 41.4) 

 Yes 31043 59.0 (58.6, 59.4) 

Number of prenatal home visits Total 52615 100 

 None 21572 41.0 (40.6, 41.4) 

 1-2 visit 13844 26.3 (25.9, 26.7) 

 3-4 visits 9827 18.7 (18.3, 19.0) 

 >4 visits 7372 14.0 (13.7, 14.3) 

Any home visit in third trimester Total 52615 100 

 No 23914 45.4 (45.0, 45.9) 

 Yes 28701 54.6 (54.1, 55.0) 

Number of postnatal home visits Total 52615 100 

 None 28003 53.2 (52.8, 53.6) 

 1 15627 29.7 (29.3, 30.1) 

 2 6562 12.5 (12.2, 12.8) 

 3+ 2423 4.6 (4.4, 4.8) 
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Exposure variable Category Frequency 
Percentage 

(95% CI) 

Any postnatal home visits within the 
first 24 hours after delivery or 
returning home 

Total 52615 100 

 No 31919 62.6 (62.2, 63.0) 

 Yes 19696 37.4 (37.0, 37.8) 

Any postnatal home visits within first 
week after delivery 

Total 51615 100 

 No 28003 53.2 (52.8, 53.6) 

 Yes 24612 46.8 (46.4, 47.2) 

Objective 2.2) To describe differences in exposure to third trimester 

home visits between education and caste groups among women who 

delivered in the past two months 

Table 5.3 presents the unadjusted results on the extent of caste and education 

inequalities in exposure to any third trimester home visits. The results show that 

women from ST groups were least likely to receive a third trimester visit (at 40.5%; 

95% CI: 38.5, 42.5), followed by the GC group (53.2%; 95% CI: 52.0, 54.4), while the 

percentage of women in SC and OBC groups who had any home visit was 55.5% and 

55.0% (95% CI: 54.6, 56.3 and 52.0, 54.4) respectively. The moderate differences in 

home visit coverage between women from GC groups and women from ST groups 

are reflected in the RD and RR values: there was an absolute 12.7 (95% CI: 10.3, 

15.1) percentage point difference between these groups. In relative terms, the 

estimated proportion of women receiving any third trimester home visit was 31% 

(95% CI: 1.24, 1.39) higher in the GC compared with the ST group.  

Comparing by education, the proportion of women having any third trimester home 

visits increased slightly as education increased: 52.1% (95% CI: 51.5, 52.6) among 

women who were not educated or literate, compared with 57.5% (95% CI: 56.3, 58.8) 

of those with 1 to 5 standards of education, 58.1% (95% CI: 57.2, 59.1) of those with 

6 to 10 standards completed, and 58.2% (95% CI: 57.0, 59.4) among those with over 

10 standards of education. The estimated absolute difference in the proportion of 

women receiving third trimester home visits between the highest and lowest 

education groups was 6.2 (95% CI: 4.8, 7.5) percentage points. In relative terms, the 

ratio of the proportion of women having any third trimester home visits in the highest 

compared to the lowest education groups was 1.12 (95% CI: 1.09, 1.15). The 

complex inequality measures showed that there was an 11.1 (95% CI: 9.5, 12.7) 

percentage point greater receipt of home visits among women with the highest 
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regression score in the educational distribution compared to those with the lowest 

score (SII). A woman with the highest education score was estimated to be 1.22 (95% 

CI: 1.19, 1.26) times more likely to have had any third trimester home visits than 

those with the lowest score (RII). 

Table 5.3 Proportion of women who received any home visits in the third 
trimester, by education and caste group 

Socio-economic 
position variable 

Category 

Frequency of women 
receiving any home 

visits by ASHA in third 
trimester / n 

Third trimester 
home visits, % 

(95% CI) 

Caste
a.
  Scheduled Tribe 897 / 2216  40.5 (38.5, 42.5) 

 Scheduled Caste 6840 / 12334  55.5 (54.6, 56.3) 

 Other Backward Class 13526 / 24579 55.0 (54.4, 55.7) 

 General Caste 3364 / 6323  53.2 (52.0, 54.4) 

RD
b.

 (95% CI)   12.7 (10.3, 15.1) 

RR
b.

 (95% CI)   1.31 (1.24, 1.39) 

SII
c.
 (95% CI)   3.2 (1.2, 5.3)  

RII
c.
 (95% CI)  

 
1.06 (1.02, 1.10) 

Education None/ illiterate 15938 / 30614  52.1 (51.5, 52.6) 

 1-5 standards 3276 / 5693  57.5 (56.3, 58.8) 

 6-10 standards 5752 / 9895  58.1 (57.2, 59.1) 

 >10 standards 3735 / 6413  58.2 (57.0, 59.4) 

RD
b.

 (95% CI)   6.2 (4.8, 7.5) 

RR
b.

 (95% CI)   1.12 (1.09, 1.15) 

SII
c.
 (95% CI)   11.1 (9.5, 12.7) 

RII
c.
 (95% CI)   1.22 (1.19, 1.26) 

a.
 For SII/RII analyses, the responses for the caste category ―don‘t know‖ were treated as 

missing. For RD/RR, the ―don‘t know‖ responses were included but not shown in the table.
 

b.
 RD gives the absolute difference in the percentage of those with any home visits in the third 

trimester between those in the highest socio-economic position category (General Caste or 
>10 years education) and the lowest category (Scheduled Tribe and None/illiterate for 
education). The coefficient was multipled by 100 to reflect the absolute difference in 
percentage points. RR gives the ratio of the percentages of those with any third trimester 
home visits between those in the highest socio-economic position category divided by those in 
the lowest category. RR estimates were exponentiated due to use of log link function. 
c.
 To interpret the SII, the coefficient was multiplied by 100 to reflect the absolute difference in 

the percentage of women having received home visits for those with the lowest educational 
attainment score compared to those with the highest, based on the slope of the relationship 
between home visit exposure and socio-economic position for all groups from the regression 
model. For RII, the exponentiated coefficient is presented due to the use of a log link function 
in the model. A high score indicates large inequalities between high and low socio-economic 
groups. 
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5.4 Discussion 

The descriptive analyses in this chapter fulfill Objective 2, which was to describe the 

extent of inequalities in exposure to third trimester home visits between higher and 

lower socio-economic position groups, based on caste status and educational 

attainment, among women who had delivered in the past two months in 25 districts of 

UP in 2014/15. There were small gradients in coverage of home visits, except 

between ST and other caste groups, and the lowest compared to higher educational 

levels. I now discuss the limitations of these analyses, consider how the findings 

relate to research in other contexts, and implications for understanding the potential 

programme and contextual factors that may shape ASHAs‘ ability to achieve 

equitable coverage. 

There were some limitations to the present analysis. I did not use wealth data to 

measure inequalities, as the latter was not available in CBTS-1. Rather, I used 

education and caste as well-accepted measures of socio-economic position, to reflect 

resource-based and identity-based dimensions respectively as described in the 

Methodology chapter (§3.3.6) (55, 68). Inputs like ASHA selection, training and 

supervision were also not measured in this quantitative dataset, but may have 

influenced ASHAs‘ abilities to improve coverage or outcomes equitably. These 

aspects are explored where possible in the qualitative results in Chapter 9, §9.3. 

Women in the CBTS-1 sample were from a range of caste and education groups, but 

many of them could also be considered ―marginalised‖ according to the NHM‘s 

training module and ―Reaching the Unreached‖ documents (35, 127). Indeed, the 

proportion of people with no education, who are unemployed or have low incomes, 

and who are living in poor conditions (houses made of mud, no electricity or toilets) 

are all higher in rural UP than in India as a whole (187). I further investigate the 

interplay of socio-economic characteristics in defining lower and higher socio-

economic position in the study context in Chapter 8. 

The results showed that 55% of all women in the sample had received any home 

visits during the third trimester from an ASHA. This is much lower than the three visits 

(one per month in each trimester) that the NHM intended (35). NHFS-4 did not report 

on coverage of ASHA home visits. It did report that in UP, 63% of women received 

any advice from a CHW (which includes ASHAs, ANMs and AWWs) on institutional 

delivery, just under 50% on cord or thermal care, and 56% on breastfeeding (38). 

Other studies have examined coverage of community-based MNCH interventions in 
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India. Baqui et al. found that coverage of home visits by ANMs and AWWs in central 

Uttar Pradesh was 55% among 7812 pregnant women in an intervention district 

(where the CHWs were supported by a non-governmental organisation or NGO), 

compared to 18% among 6014 pregnant women in a comparison district (43). 

Another study with a sample of 4912 in the same 25 districts of UP as this study 

showed that coverage of any ASHA home visits was 46.1% (44). Houweling et al.‘s 

study on attendance in participatory women‘s groups found that coverage in the rural 

India trial among 9594 women in Jharkhand and Odisha states was 54% in the third 

year of an intervention supported by the Ekjut non-governmental organisation (47). 

Hence, other studies from India found similarly moderate coverage of CHW 

interventions, as in this study. 

This chapter‘s results indicated that there were small and uneven differences in 

exposure to home visit between caste and tribal groups. The results showed that ST 

groups had significantly lower exposure to home visits than those in all other groups. 

However, a slightly lower proportion of women from GC groups received home visits 

than women from SC or OBC groups. There was also a very small gradient of 

increasing coverage for women with more educational attainment. The NFHS-4 did 

not find noticeable caste/tribe or education gradients in the proportion of women 

receiving any advice from a CHW on institutional delivery or ENC practices in UP 

(38). In their cross-sectional study in UP, Seth et al. found slightly but not significantly 

lower coverage of any ASHA home visits during pregancy between women of low 

versus high wealth, Muslim versus non-Muslims, and illiterate versus literate groups 

(44). However, they found that women of ST/SC groups reported slightly higher 

coverage than OBC or GC groups (49.3% versus 44.5% and 45.9%) (44). The 

magnitude of coverage for caste groups is similar to the findings here, though the 

present study‘s disaggregated findings for the smaller ST group showed that they had 

significantly lower coverage than the larger SC group. This suggests that the 

aggregation of the two categories in the other study may obscure the lower coverage 

among ST women. Houweling et al. found that women‘s group attendance was pro-

equitable between education and wealth groups after three years of the intervention 

in the rural India trial (47). They reported that attendance was higher among 

uneducated women compared to those with 11 or more years of schooling (55% 

compared to 29%, p<0.0001). Attendance was also similar among the first four wealth 

quintiles, but significantly higher than among the richest wealth quintile (between 50-

60% versus 32%, p<0.0001) (47). Baqui et al. also showed that coverage of home 

visits by ANMs and AWWs increased significantly more amongst the lowest wealth 
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quintiles compared to the highest, but only in intervention districts (concentration 

index, CoI:-0.17; 95% CI:-0.20, -0.14) compared to non-intervention districts 

(CoI:0.06, 95% CI: 0.02, 0.09) (43). These studies in other parts of India showed that 

coverage of CHW interventions, including home visits and women‘s group 

attendance, were equitable and sometimes higher among lower education or wealth 

groups. 

The lower proportion of women in ST groups, and to some extent those with lower 

education, who received third trimester home visits in this study may relate to a 

combination of social and geographical barriers to coverage. In north India, tribal 

groups may or may not live in the main village, and still form distinct kinship groups 

that have historically faced marginalisation (116, 188). In the face of reduced land 

ownership, they may rely heavily on poorly paid wage labour that is sometimes 

outside their village making them less available at home when ASHAs visit. As a 

minority of the UP population, these families may also be more socially or 

geographically marginal and less likely to receive less home visits by ASHAs (103). 

When women have low education, they may also have less access to information or 

other resources, less time due to outside work, or face stigma or social barriers that 

make it less likely for ASHAs to visit. Other studies noted the benefits of selecting 

CHWs who were not ―socially distant‖ from lower status families with whom they 

worked (43, 47, 177). The ability to achieve equity in coverage of home visits, 

including how they may have overcome relevant contextual barriers, in UP will be 

explored more through the qualitative analyses. 

5.5 Conclusion 

This chapter showed evidence of low and somewhat inequitable coverage of ASHAs‘ 

third trimester home visits between caste and education groups in UP. Similar levels 

of coverage of CHW interventions, overall and between socio-economic groups, were 

found in other studies in UP and elsewhere in north India. This may be due to the 

degree of families‘ social distance from ASHAs, programme inputs like training, 

supervision and use of job-aids, and socio-economic or geographical barriers. This 

discussion of home visit coverage as a key intervention process sets the stage for 

understanding how ASHAs‘ home visits may help to improve equity between different 

socio-economic groups in perinatal health-related behavioural and mortality outcomes 

in the next two quantitative chapters respectively. 
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Chapter 6 To what extent does exposure to 

home visits in the third trimester of pregnancy 

affect socio-economic inequalities in birth 

preparedness, institutional delivery and essential 

newborn care practices in UP? 

6.1 Chapter overview 

In the previous chapter I found that there were generally small socio-economic 

inequalities in women‘s exposure to any ASHA home visits in the third trimester of 

pregnancy. This exposure was lower among women in the ST groups relative to ST, 

OBC and GC groups, and with lower compared to higher educational attainment. In 

this chapter, I aim to fulfill Objective 3 by examining the extent to which exposure to 

third trimester home visits can explain socio-economic inequities in behavioural 

outcomes for perinatal health, namely birth preparedness, institutional delivery and 

selected ENC practices. To do this, the analysis follows four steps: first, I describe 

socio-economic inequalities in each behavioural outcome by caste and educational 

attainment (Objective 3.1). Second, I assess if there is evidence of an independent 

association between exposure to third trimester home visits and the behavioural 

outcomes (Objective 3.2). For behavioural outcomes that are characterised by socio-

economic inequalities and have an independent relationship with exposure to third 

trimester home visits in the first two steps, I also carry out the third and fourth 

analytical steps (Objective 3.3 i) and ii)). In the third step, I examine the extent to 

which the relationships between socio-economic position variables (caste and 

education) and the behavioural outcomes are mediated by exposure to third trimester 

home visits (Objective 3.3 i)). Fourth, I examine the extent to which the relationship 

between socio-economic position variables (caste and education) and the behavioural 

outcomes are moderated by having any third trimester home visits (Objective 3.3 ii)). 

For the latter, I examined interaction terms between socio-economic position and third 

trimester home visits in relation to the outcomes, and then stratified the analyses of 

socio-economic position and each behavioural outcome by exposure to third trimester 

home visits. These analytical steps are depicted in Figure 6.1, Figure 6.2, Figure 6.3 

and Figure 6.4, and described further in the next section. 
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Analytical frameworks by sub-objective 

The analytical framework in Figure 6.1 shows the hypothesised relationship between 

socio-economic position variables (caste and education separately) and the 

behavioural outcomes under study (birth preparedness, institutional delivery, early 

breastfeeding with no prelacteal feed, clean cord core, delayed bathing and skin-to-

skin contact) (indicated by circle 1). 

 

Figure 6.1 Analytical framework for the relationship between socio-economic 
position and behavioural outcomes (Objective 3.1) 

For step 2, I aim to estimate the association between third trimester home visits and 

behaviours, adjusted for confounders. The analytical framework in Figure 6.2 

represents the estimated relationship between exposure to any third trimester home 

visits and the behavioural outcomes related to perinatal health (indicated by circle 1). 

In step two, I adjust for socio-economic position variables (caste, education), and 

maternal age and religion that I considered as confounders (circle 2). Then, on the 

basis of literature and qualitative results, I adjusted for any antenatal check-ups and 

any pregnancy complications (and intrapartum complications for the essential 

newborn care outcomes) to assess the extent to which they reduce the effect 

estimates, suggesting they are mediators and possibly also confounders of the 

relationship between having any third trimester home visits with each behavioural 

outcome (circle 3). 
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Figure 6.2 Analytical framework for the relationship between exposure to third 
trimester home visits and behavioural outcomes (Objective 3.2) 

For step 3 shown in Figure 6.3, I examine the hypothesised pathway through which 

socio-economic position (SEP) may influence the behavioural outcomes, and how 

third trimester home visits may mediate these relationships. This will be examined 

through univariable and multivariable GLM analyses. The pathway in circle 1 of 

Figure 6.3 shows the hypothesised effect of SEP on the behavioural outcomes. As 

shown by circle 2, I then examine whether the effect of SEP (used as the ―exposure‖ 

variable here) on behavioural outcomes is mediated by having any third trimester 

home visits, by running the models without and with third trimester home visits. In the 

second model I adjust the analyses by maternal age and religion as confounders 

(shown by circle 3). I then add any ANC check-ups and pregnancy complications (and 

intrapartum complications for the essential newborn care outcomes) to the third 

model to assess whether they change the effect estimates of the relationship for each 

SEP group with the behavioural outcomes (indicated by circle 4 in Figure 6.3). 

Changes in the effect estimates may be due to them mediating or confounding one or 

both of the following relationships: between SEP and the behavioural outcome (step 

3), or the relationship between home visits and the behavioural outcome (step 2). If 

the effect estimates do not change much in model 4 compared to model 3 without 

adjusting for these variables, it may mean that home visits is a mediator of the 

relationship between SEP and outcome variables independent of the mediating effect 

of the having any ANC or complications. However, a full mediation analysis was not 

possible due to the limitations of the present analysis for addressing the assumptions 

of mediation (see §6.4). 



 

107 

 

 

 

Figure 6.3 Analytical framework for the relationship between socio-economic 
position and behavioural outcomes, and the mediating effect of any third 
trimester home visits (Objective 3.3 i)) 

Finally, for step 4, the analytical framework in Figure 6.4 depicts the hypothesised 

pathway through which SEP (caste and education) may influence the behavioural 

outcomes and how third trimester home visits may then moderate these relationships 

(i.e. they change direction or become stronger or weaker). Circle 1 shows the 

hypothesised effect of SEP (exposure variable) on the behavioural outcomes. I then 

examine whether the relationship between SEP and behavioural outcomes is 

moderated by third trimester home visits. I first test for any significant interactions 

between SEP (education and caste separately) and any third trimester home visits in 

analyses for each behavioural outcome characterised by inequalities in Objective 3.2, 

and then stratify the analyses of the relationship between SEP and the behavioural 

outcomes by exposure to any third trimester home visits (shown by circle 2). Maternal 

age and religion are considered confounders and adjusted for in the second model 

(circle 3). For all outcomes, ANC check-ups and pregnancy complications were 

added in the last model, as were intrapartum complications for the ENC outcomes, to 

assess whether they change the effect estimates for caste or education in relation to 

the outcomes (shown by circles labeled 4). This would suggest that they may mediate 

or confound the relationships between SEP and these outcomes. 
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Figure 6.4 Analytical framework for the relationship between socio-economic 
position and behavioural outcomes, and the moderating role of third trimester 
home visits (Objective 3.3 ii)) 

6.2 Overview of analytical methods  

In this chapter I conducted analyses in Stata 13 using the CBTS-1, which was 

described in the Methodology chapter (§3.3.1). Below, I briefly explain the statistical 

analyses that pertain to each of this chapter‘s sub-objectives. 

Objective 3.1) To determine the proportion of women who practised birth 

preparedness, institutional delivery, and ENC practices, including early 

breastfeeding with no prelacteal feed, clean cord care, delayed bathing, and 

skin-to-skin contact, overall and by socio-economic position (caste and 

education)  

I first ran cross-tabulations for each of the behavioural outcomes, as well as 

confounder or mediator variables to describe the proportion of women reporting each. 

The results are shown in Table 6.1. To assess differences between caste and 

education groups, I used unadjusted GLM to obtain rate differences (RD) and rate 

ratios (RR) (with categorical caste and education as socio-economic position 

variables), and slope and relative indices of inequality (SII and RII with education and 

caste indices), as shown in Figure 6.1. The SII/RII were considered only when 

linearity was observed after plotting the collapsed predicted estimate for the SII/RII 

index (same value) in each SEP category against the prevalence of the outcome (see 

plots in Figures A.4.1 to A.4.12 in Appendix 4). RD and SII were obtained using GLM 

with a normal distribution (identity link function), and RR and RII from GLM with a log-
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binomial distribution (log link function) as described below. These results are shown 

in Table 6.2 for birth preparedness and institutional delivery, and Table 6.3 for the 

ENC outcomes. 

Objective 3.2: To examine the relationship between exposure to third trimester 

home visits and the behavioural outcomes 

I used GLM with the normal distribution (identity link function) for RD values, and 

robust Poisson distributions to obtain RRs (instead of log-binomial as some models 

failed to converge, as described later in §6.2.4) to assess the relationship between 

home visits and each behavioural outcome (149, 189). These were run without and 

with adjusting for socio-economic position variables (caste and education) and other 

variables to assess if an independent relationship remained (as in Figure 6.2). The 

results for each outcome are presented in Table 6.4. 

Objective 3.3: To understand to what extent socio-economic position 

differences in behavioural outcomes can be explained by exposure to any third 

trimester home visits, either as a mediator (i) or as a moderator (ii) 

I ran univariable and multivariable GLM to examine the extent to which absolute and 

relative inequalities in behavioural outcomes could be explained by exposure to any 

third trimester home visits. These models were run with a binomial distribution and 

identity link function, and robust Poisson distribution with log link function, to obtain 

RD and RR values respectively. This was done in two steps, as follows: 

i) When there was a relationship between SEP and behavioural outcomes as 

well as between home visits and the same outcomes, I ran multivariable 

models with normal and robust Poisson distributions both without and with 

adjustment for third trimester home visits. This allowed me to examine the 

extent to which the relationships between socio-economic position variables 

(caste and education) and each outcome were mediated by third trimester 

home visits, as depicted in Figure 6.3. The results are shown in Table 6.5, 

Table 6.6, and Table 6.7 for birth preparedness, institutional delivery and 

delayed bathing respectively, because these outcomes showed significant 

inequalities and relationships with third trimester home visits. 

ii) There was evidence of interaction between home visits and SEP for some 

behavioural outcomes, as shown in scatter-plots in Figures A.4.13 to A.4.18 in 

Appendix 4. Thus, I ran multivariable models that included an interaction term 
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between third trimester home visits and the caste categorical variable, and 

then another with third trimester home visits and the education categorical 

variable, as shown in Figure 6.4. These results are described in the chapter, 

and the tables are presented in full in Appendix 4 (Table A.4.12 for birth 

preparedness, Table A.4.14 for institutional delivery, and Table A.4.16 for 

delayed bathing). As an alternative method to examine moderation, I stratified 

the same multivariable analyses by any third trimester home visits to provide 

estimates for the relationship between SEP and the behavioural outcomes 

among those with and without exposure to any third trimester home visits. 

These results are presented in this chapter in Table 6.8, Table 6.9 and Table 

6.10 for birth preparedness, institutional delivery, and delayed bathing 

respectively. 

 Mediation versus moderation analyses 6.2.1

The analysis of mediation and moderation of the relationship between an ―exposure‖ 

variable and an outcome by another variable has been described by epidemiologists 

in a number of ways. Mediation commonly refers to when a variable is on the causal 

pathway between an exposure and outcome, such that when the mediator is 

considered in the model it changes the effect estimates compared to when it is not. 

However, this is not easy to interpret because the change in effect estimate could be 

due to that variable also confounding any causal relationship between the exposure 

and outcome, or due to the presence of uncontrolled confounders in the relationship 

under study (190-192). In contrast, moderation is thought to be at play when an 

exposure variable (like caste or education) has a differential effect on (or affects the 

direction or strength of the relation with) the outcome depending on the level of the 

moderator (i.e. comparing having third trimester home visits or not) (192, 193). 

Studying ―effect-measure modification‖ to understand the nature of intersecting 

processes or characteristics shaping socio-economic inequities has been 

recommended in population health research (194). 

VanderWeele outlines important assumptions for mediation analysis, namely the 

need to control for confounders between the exposure-outcome, exposure- mediator, 

and mediator-outcome variables, and to ensure that none of the mediator-outcome 

confounders are affected by the exposure (191). However it remains challenging to 

ensure all confounders are fully taken into account, and the observational and cross-

sectional nature of the CBTS-1 data makes it difficult to ascertain complete 

independence of, and control for, all possible confounders. To be as transparent as 
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possible in my analysis, I separated the analyses without and with adjustment for any 

ANC and complications variables when testing the strength of associations between 

home visits and the outcomes in Objective 3.2, and when testing whether exposure to 

home visits was a mediator (sub-objective 3.3 i)) or moderator (sub-objective 3.3 ii)) 

of the associations between SEP variables and outcomes, as they could potentially 

mediate and/or confound any of those relationships. 

As Baron and Kenny pointed out, most mediation analysis is more apt to identify 

whether a variable under study has some mediating effect – i.e. if it reduces the direct 

effect of exposure on outcome to a significant degree – than to determine whether it 

is the only important factor mediating the exposure‘s relationship with the outcome 

(192). The present analysis also aligns with Kraemer et al.‘s assertion that analyses 

to assess mediation and moderation should not assume a causal role of mediators or 

moderators, given they necessarily rely on analytical frameworks defined a priori 

(190). This analysis examines to what extent mediation, or moderation, can be 

hypothesised as characterising the relationships between socio-economic position, 

third trimester home visits, and the behavioural outcomes, taking into account 

pertinent socio-demographic (age and religion as confounder) and health-related (any 

ANC and complications as confounder and/or mediator) variables, while assuming 

that any causal relationships that do exist are likely non-linear and multi-directional. 

Indeed, I will use the analyses here to assess what associations between these 

variables exist, which will be explored further through my qualitative analyses and in 

reference to other theoretical and empirical literature to shed further light on the 

nature of their relationships and whether causality may even be considered. 

 Choice of effect measures 6.2.2

The rationale for choosing GLM is described fully in the Methods chapter (§3.3.7) but 

will be reviewed here. I chose effect measures that assess absolute and relative 

inequalities in the outcomes between socio-economic position groups, namely 

education and caste. I opted for GLM rather than logistic regression models because 

the outcomes under study were common (rates over 10%), which others suggest can 

lead odds ratios to be overestimated compared to rate ratios; the latter are readily 

obtained from GLM using different link functions. GLM provides RD and RR directly, 

and these are well-recognised measures of absolute and relative inequalities that are 

meaningfully interpreted (195, 196). As described in detail in §3.3.7 and §5.2, the SII 

and RII were also used as measures of inequalities for the objectives using 
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descriptive statistics (in this chapter, Objective 3.2) to compare across caste and 

education groups. 

 Testing the linearity assumption 6.2.3

Before running models with the SII and RII indices for Objective 3.2, I tested the 

assumption of linearity using the caste and education SII/RII index values with scatter 

plots, as described fully in the Methodology chapter (§3.3.7). The results of these 

plots are shown in Figures A.4.1 to A.4.12 in Appendix 4 for both caste and education 

with each intermediate outcome. I did not find linearity in the relationships between 

caste and birth preparedness, caste and delayed bathing, or caste and skin-to-skin 

contact. I also did not observe linearity in the relationship between education and 

early breastfeeding with no prelacteal feed or clean cord care. This is likely because 

the actual differences between each level of the SEP variables are not very great in 

the birth preparedness and ENC outcomes, particularly compared to institutional 

delivery where the assumption of linearity was more closely met. Hence, I rely on RD 

and RR estimates for those relationships, and present the results for SII and RII only 

when there was more evidence of linearity. 

 Robust Poisson distribution 6.2.4

A robust Poisson distribution was used in the GLM for Objective 3.3 because the 

models often failed to converge when using a log-binomial distribution to obtain rate 

ratios. The robust Poisson regression approach was developed by Zou as a modified 

format of Poisson regression modeling that uses robust or ―sandwiched‖ standard 

errors to estimate relative risks (termed rate ratios, RR, here) (149). This is to prevent 

the tendency for error terms to be overestimated for relative risks when using the 

standard Poisson distribution. Zou found that the results were comparable to binomial 

regressions in terms of the estimates themselves, confidence interval coverage, and 

relative bias, but avoided failed convergence (149). To test this approach for 

estimating the rate ratios, I compared the estimates of log-binomial distributions to the 

estimates from robust Poisson distributions for select outcomes. I also used the 

formula that Zhang provided to convert odds ratios from logistic regression to rate 

ratios using models with the same variables in some cases when failed convergence 

occurred (197). I used the effect measures from the models for the assocations 

between exposure to third trimester home visits and birth preparedness and 

breastfeeding variables separately for this comparison (presented in Appendix 4, 

Tables A.4.1 and A.4.2 respectively), as they showed greater and lower rates and 

socio-economic inequalities respectively. In the models, I only adjusted for the 
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confounders of maternal age and religion to be more parsimonious and to avoid failed 

convergence that occurred when the antenatal checkups and complications variables 

were added to the log binomial models. There were negligible differences in the rate 

ratio effect estimates, except when the odds ratios were larger (e.g. greater than 2). I 

now describe and present the results by sub-objective, followed by the limitations, 

interpretations and implications of these results. 

6.3 Results 

Objective 3.1) To determine the proportion of women that delivered in 

the past two months who reported birth preparedness, institutional 

delivery, and ENC practices (early breastfeeding with no prelacteal feed, 

clean cord care, delayed bathing, and skin-to-skin contact), overall and 

by socio-economic position group 

Table 6.1 shows the frequency and percentages of women in the CBTS-1 in each 

age, religion, caste and education categories, reporting any pregnancy and 

intrapartum complications, receiving any ANC check-ups, as well as any third 

trimester home visits. 

The majority of women in the sample belonged to OBC groups, with fewer belonging 

to SC, GC, and ST groups. Over half of women were not literate or had no formal 

education and the majority was Hindu. Less than a fifth of women reported having 

any pregnancy complications (18.1%; 95% CI: 17.8, 18.4) while 39.2% (95% CI: 38.8, 

39.6) of women reported having any intrapartum complications. 54.5% (95% CI: 54.1, 

55.0) of women reported receiving any third trimester home visits from an ASHA, and 

48.3% (95% CI: 47.9, 48.8) of women had gone for any ANC check-ups during 

pregnancy. 

Nearly 42% (95% CI: 41.0, 41.9) of women reported birth preparedness, measured as 

having planned to deliver at a health institution and arranging a vehicle to get there. 

63.4% (95% CI: 63.0, 63.8) reported delivering at a health facility (private or public) 

compared to 36.6% (95% CI: 36.2, 37.0) who delivered at home. 19.7% (95% CI: 

19.4, 20.1) of women breastfed within one hour of delivery and gave no prelacteal 

feed, and 41% (40.5, 41.4) reported not applying anything to the cord. A majority 

(84%; 95% CI: 83.8, 84.4) of women had delayed bathing the baby for at least 24 

hours, while 23.5% (95% CI: 23.1, 23.9) reported any skin-to-skin contact with the 

baby after delivery.  
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Table 6.1 Characteristics of and outcomes reported by women who delivered in 
the past two months  

Variable  Category n  % (95% CI) 

Overall sample  52615 100 

Age Total 52615 100 

 
15-24 years 21079 40.1 (39.6, 40.5) 

 25-29 years 21400  40.7 (40.3, 41.1) 

 30+ years 10136  19.3 (18.9, 19.6) 

Religion Total 52615 100 

 
Hindu  42720 81.2 (80.9, 81.5) 

 Muslim or other 9895 18.8 (18.5, 19.1) 

Caste  Total 52615 100 

 Scheduled Tribe 2216  4.2 (4.0, 4.4) 

 Scheduled Caste 12334 23.4 (23.1, 23.8)  

 Other Backward Class 24579 46.7 (46.3, 47.1) 

 General Caste 6323 12.0 (11.7, 12.3) 

 Don‘t know 7163 13.6 (13.3, 13.9)  

Education  Total 52615 100 

 None/ illiterate  30614 58.2 (57.8, 58.6)  

 1-5 standards 5693 10.8 (10.6, 11.1)  

 6-10 standards 9895 18.8 (18.5, 19.1) 

 >10 standards 6413 12.2 (11.9, 12.5) 

Pregnancy complications
a.
 Total  52615 100 

 No 43102 81.9 (81.6, 82.2) 

 Yes 9513 18.1 (17.8, 18.4) 

Intrapartum complications
b.
 Total  52615 100 

 No 32000 60.8 (60.4, 61.2) 

 Yes 20615 39.2 (38.8, 39.6) 

Any third trimester home visits 
by an ASHA 

 52615 100 

  23914 45.5 (45.0, 45.9) 

 
 28701 54.6 (54.1, 55.0) 

Any ANC at hospital or VHND  52615 100 

  27179  51.7 (51.2, 52.1) 

  25436 48.3 (47.9, 48.8) 

Birth preparedness  Total  52615 100 

 
No 30805 58.5 (58.1, 59.0) 

 Yes  21810 41.5 (41.0, 41.9) 

Institutional delivery Total  52615 100 

 
Home 19242 36.6 (36.2, 37.0) 

 Institution 33373 63.4 (63.0, 63.8) 
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Variable  Category n  % (95% CI) 

Breastfeeding within one hour 
and no prelacteal feed 

Total  51421 100 

 No 41281 80.3 (79.9, 80.6) 

 Yes  10140 19.7 (19.4, 20.1) 

Clean cord care Total  51421 100 

 No 30368 59.1 (58.6, 59.5) 

 Yes  21053 40.9 (40.5, 41.4) 

Delayed bathing for 24 hours Total  50858 100 

 No 8085 15.9 (15.6, 16.2) 

 Yes  42773 84.1 (83.8, 84.4) 

Skin-to-skin contact Total  51421 100 

 No 39339 76.5 (76.1, 76.9)   

 Yes  12086 23.5 (23.1, 23.9) 
a.
Pregnancy complications were defined as experiencing any of the following: excessive 

bleeding before delivery, convulsions, high blood pressure, or sepsis/fever.
 

b.
Intrapartum complications were defined as experiencing any of the following: premature 

labour, preterm/premature rupture of the membrane, prolonged labour (>12 hours), obstructed 
labour, breach/mal-presentation, or excessive bleeding immediately after delivery. 

Table 6.2 shows unadjusted differences in reported birth preparedness and 

institutional delivery outcomes between caste and education groups. The unabridged 

models are presented in Appendix 4, Tables A.4.3 to A.4.17. There were more 

women who reported birth preparedness in the higher than lower caste and education 

groups. Women who were from a ST group or the lowest education groups had the 

lowest rates of birth preparedness, compared to women in a GC group or with over 

ten years of education. This was reflected in the RD of 17.7 percentage points (95% 

CI: 15.4, 20.1) and RR of 1.54 (95% CI: 1.45, 1.65) between the GC and ST caste 

categories, and RD of 24.4 percentage points (95% CI: 23.1, 25.7) and RR of 1.70 

(95% CI: 1.65, 1.74) in reported birth preparedness between women having over ten 

years of education compared to none. Absolute inequalities were also on a gradient, 

such that the SII estimates were 13.3 percentage points (95% CI: 11.3, 15.3) for 

caste and 32.3 percentage points (95% CI: 30.7, 33.9) for education. Similarly, the RII 

values showed noticeable inequalities, at 1.39 (95% CI: 1.32, 1.46) for caste, and 

2.14 (95% CI: 2.06, 2.22) for education. 

More women from the highest caste and education groups reported having an 

institutional delivery than woman in the lower categories. There was an unadjusted 

RD in institutional delivery of 16.4 percentage points (95% CI: 14.0, 18.7) and RR of 

1.30 (95% CI: 1.25, 1.35) between GC compared to ST groups. The gradient of 

institutional delivery rate among caste groups was reflected in the SII of 13.4 
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percentage points (95% CI: 11.5, 15.5), while the RII was 1.24 (95% CI: 1.20, 1.28). 

The inequalities between education groups were even greater than for caste. This 

was reflected in a 28.3 percentage point RD (95% CI: 27.3, 29.4) or 1.51 rate ratio 

(95% CI: 1.49, 1.53) between the lowest and highest groups. A large gradient in 

education inequalities was also present, with an SII of 40.1 percentage points (95% 

CI: 38.6, 41.6), and an RII of 1.85 (95% CI: 1.81, 1.89). 

Table 6.2 Birth preparedness and institutional delivery, overall and by caste and 
education  

Variable Birth preparedness, % (95% 
CI) (n=52615) 

Institutional delivery, % (95% 
CI) (n=52615) 

Overall 41.5 (41.0, 41.9)  63.4 (63.0, 63.8) 

Caste
a. 

  

Scheduled Tribe 32.6 (30.7, 34.6) 55.1 (53.0, 57.2) 

Scheduled Caste 41.0 (40.2, 41.9) 62.3 (61.4, 63.1) 

Other Backward Class 41.7 (41.1, 42.3) 63.4 (62.8, 64.0) 

General Caste 50.3 (49.1, 51.6) 71.5 (70.4, 72.6) 

RD
b.

 (95% CI) 17.7 (15.4, 20.1) 16.4 (14.0, 18.7) 

RR
b.

 (95% CI) 1.54 (1.45, 1.65) 1.30 (1.25, 1.35) 

SII
c.
 (95% CI) 13.3 (11.3, 15.3) 13.4 (11.5, 15.5) 

RII
c.
 (95% CI) 1.39 (1.32, 1.46) 1.24 (1.20, 1.28) 

Education   

None/ illiterate 35.1 (34.5, 35.6) 55.6 (55.1, 56.2) 

1-5 standards 43.4 (42.1, 44.7) 65.6 (64.3, 66.8) 

6-10 standards 48.4 (47.5, 49.4) 73.1 (72.2, 74.0) 

>10 standards 59.4 (58.2, 60.6) 83.9 (83.0, 84.8) 

RD
b.

 (95% CI) 24.4 (23.1, 25.7) 28.3 (27.3, 29.4) 

RR
b.

 (95% CI) 1.70 (1.65, 1.74) 1.51 (1.49, 1.53) 

SII
c.
 (95% CI) 32.3 (30.7, 33.9) 40.1 (38.6, 41.6) 

RII
c.
 (95% CI) 2.14 (2.06, 2.22) 1.85 (1.81, 1.89) 

a.
 For SII/RII analyses, the responses for the caste category ―don‘t know‖ were treated as 

missing. For RD/RR, the ―don‘t know‖ responses were included but not shown in the tables. 
b. 

RD gives the absolute difference in the proportion reporting the outcome between those in 
the highest (GC or >10 years education) and lowest socio-economic categories (ST and 
None/illiterate for education). The coefficient was multipled by 100 to reflect the absolute 
difference in percentage points. RR gives the ratio of the proportion reporting the outcome in 
the highest category divided by the proportion in the lowest socio-economic position category. 
RR estimates were exponentiated due to use of log link function. 
c.
To interpret the SII, the coefficient was multiplied by 100 to reflect the absolute difference in 

the percentage of women having reported that outcome for those with the lowest educational 
attainment compared to those with the highest level of education, based on the slope of the 
relationship between the rate of the outcome and socio-economic position for all groups from 
the regression model. For RII, the exponentiated coefficient is presented due to the use of a 
log-link function in the model. A high score indicates large inequalities between high and low 
socio-economic positions. 
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Table 6.3 shows unadjusted rates and inequalities in ENC outcomes between caste 

and education groups in the CBTS sample. There were negligible differences in the 

rates of early breastfeeding with no prelacteal feed between education groups. The 

proportion of women in GC, OBC or SC groups reporting early breastfeeding without 

a prelacteal feed was only 2 percentage points (95% CI: -4.2, -0.17) lower than in the 

ST group. 

There was a larger difference in the number of women reporting that they applied 

nothing to the cord between caste groups, with a -10.8 percentage point (95% CI: -

13.2, -8.3) unadjusted RD and a 0.78 (95% CI: 0.74, 0.83) RR between the GC and 

ST groups. There was a small increase in the number of women applying nothing to 

the cord with increasing educational attainment, as reflected in the unadjusted RD of 

5.4 percentage points (95% CI: 4.1, 6.8) and unadjusted RR of 1.14 (95% CI: 1.10, 

1.17). 

There was no significant inequality in rates of delayed bathing after 24 hours between 

caste groups. Yet there were slightly higher rates among those with higher 

educational levels. This was reflected in an unadjusted RD of 8.0 percentage points 

(95% CI: 7.1, 8.8), which was 1.10 (95% CI: 1.08, 1.11) times greater in relative 

terms. This was reflected in an SII of 10.9 percentage points (95% CI: 9.7, 12.1) 

higher rate among the most compared to least educated, and an RII of 1.14 (95% CI: 

1.12, 1.15). 

Rates of skin-to-skin contact were not very unequal among caste and education 

groups. The number of women reporting skin-to-skin contact increased slightly with 

increasing educational levels, with an unadjusted RD of 4.2 percentage points (95% 

CI: 3.0, 5.4), or a RR of 1.19 (95% CI: 1.13, 1.24) times the rate in the highest 

compared to the lowest educational group. 
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Table 6.3 Essential newborn care practices, overall and by caste and education  

Variable Early 
breastfeeding 

& no prelacteal 
feed, % (95% 
CI) (n=51421) 

Applied 
nothing to the 
cord, % (95% 
CI) (n=51421) 

Delayed bathing 
until 24 hours 

after delivery, % 
(95% CI) 

(n=50858) 

Skin-to-skin 
contact, % 
(95% CI) 

(n=51452) 

Overall 19.7 (19.4, 20.1) 40.9 (40.5, 41.4) 84.1 (83.8, 84.4) 23.5 (23.1, 23.9) 

Caste
a. 

    

Scheduled 
Tribe 

21.7 (20.0, 23.5) 49.3 (47.5, 51.7) 83.5 (81.8, 85.0) 26.8 (25.0, 28.7) 

Scheduled 
Caste 

19.8 (19.1, 20.5) 44.2 (43.4, 45.0) 85.3 (84.7, 86.0) 24.5 (23.7, 25.3) 

Other Backward 
Class 

19.5 (19.0, 20.2) 39.9 (39.2, 40.5) 83.4 (82.9, 83.8) 23.2 (22.6, 23.7)   

General Caste 19.5 (18.6, 20.5) 38.8 (37.6, 40.1) 85.5 (84.6, 86.4) 25.0 (23.9, 26.1) 

RD (95% CI) 
-2.2 (-4.2, -0.17) 

-10.8 (-13.2,      
-8.3) 

2.0 (0.2, 3.8) 
-1.8 (-4.0,  

-0.3) 

RR (95% CI) 0.90 (0.82, 0.99) 0.78 (0.74, 0.83) 1.01 (0.99, 1.02)
c.
 0.93 (0.86, 1.01) 

SII (95% CI) 
-1.3 (-2.9, 0.37) 

-11.1 (-13.1,                                           
-9.1) 

NA
b.
 NA

b.
 

RII (95% CI) 0.94 (0.86, 1.02) 0.76 (0.72, 0.80) NA
b.
 NA

b.
  

Education     

None/ illiterate  19.5 (19,1, 20.0)  40.1 (39.6, 40.7) 82.0 (81.5, 82.4) 22.5 (22.0, 22.9) 

1-5 standards 19.5 (18.5, 20.5) 40.6 (39.3, 41.9) 85.0 (84.0, 85.9) 24.6 (23.5, 25.7) 

6-10 standards 20.1 (19.3, 20.9) 40.7 (39.7, 41.7) 86.5 (85.8, 87.1) 24.1 (23.2, 24.9) 

>10 standards 20.2 (19.2, 21.2) 45.6 (44.3, 46.8) 89.9 (89.1, 90.6) 26.6 (25.5, 27.7) 

RD (95%CI) 0.68 (-0.4, 1.8) 5.4 (4.1, 6.8) 8.0 (7.1, 8.8) 4.2 (3.0, 5.4) 

RR (95%CI) 1.03 (0.98, 1.09) 1.14 (1.10, 1.17) 1.10 (1.08, 1.11)
c. 

1.19 (1.13, 1.24) 

SII (95% CI) NA
b.
 4.9 (3.3, 6.6) 10.9 (9.7, 12.1) 5.1 (3.7, 6.6) 

RII (95% CI) 
NA

b.
 1.13 (1.08,1.17) 1.14 (1.12, 1.15) 

 1.24 (1.17, 
1.32) 

a.
 For SII/RII analyses, the responses for the caste category ―don‘t know‖ were treated as 

missing. For RD/RR, the ―don‘t know‖ responses were included but not shown in the tables.
 

b. 
SII and RII for caste were omitted due to the failure to meet the assumption of linearity 

(assessed visibly based on a scatterplot of the proportion of those reporting the outcome for a 
given caste or education group against the SII index value for each of those groups) between 
outcome estimates and the SII/RII indices for caste.  
c.
 Estimates from robust Poisson model, due to failed convergence in log-binomial model. 
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Objective 3.2) To examine the relationship between exposure to third 

trimester home visits and behavioural outcomes 

Table 6.4 presents the results of GLM analyses to examine the relationships between 

any third trimester home visits and birth preparedness, institutional delivery, and ENC 

outcomes. The results show that there was a significant positive association between 

having any third trimester home visits and birth preparedness, without adjustment 

(RD=18.2; 95% CI: 17.3, 19.0), and to a slightly lesser extent, with adjustment for 

maternal age, religion, caste and education (RD=17.4; 95% CI: 16.5, 18.2). When 

adding any ANC check-ups and pregnancy complications to the model, the strength 

of the association between receipt of any third trimester home visits and birth 

preparedness was reduced somewhat (RD=15.0; 95% CI: 14.2, 15.8), but still 

significant. This suggests that either having any complications or ANC increased the 

likelihood that women with home visits were prepared for birth (mediation), or that 

women who had home visits or ANC check-ups were also more likely to have any 

complications (confounding), so that either separately or together, these processes 

heightened their likelihood of birth preparedness. 

Table 6.4 also shows a positive relationship between any third trimester home visits 

and institutional delivery, before (RD=16.8 percentage points; 95% CI: 16.0, 17.7) and 

after adjusting for maternal age, religion, caste and education (RD=14.9 percentage 

points; 95% CI: 14.1, 15.7). The effect estimates in model 3 were not greatly reduced 

after adjusting for any ANC or pregnancy complications in model 4, suggesting they 

were less likely confounders or mediators. 

There was a moderate positive relationship between having home visits and ENC 

practices after adjusting for maternal age, religion, caste and education. The 

proportion of women reporting early breastfeeding with no prelacteal feed was 5.3 

percentage points (95% CI: 4.6, 6.0) higher among those who received any third 

trimester home visits compared to none (RR=1.32; 95% CI: 1.27, 1.36). Having any 

third trimester home visits was also associated with a 2.7 percentage point lower rate 

of applying nothing to the cord (95% CI: -3.7, -1.8; RR=0.94, 95% CI: 0.92, 0.96). The 

rate of delayed bathing for 24 hours for those with any third trimester home visits 

compared to without was 7.5 percentage points higher (95% CI: 6.8, 8.1) and the RR 

was 1.10 (95% CI: 1.09, 1.11). There was a small RD in skin-to-skin contact of 2.2 

percentage points (95% CI: 1.5, 2.9) for those with any third trimester home visits 

compared to those with none (RR=1.10; 95% CI: 1.06, 1.13). When adding any ANC 

check-ups or complications to the models, these estimates changed very little. 
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Table 6.4 The association between any third trimester home visits and each behavioural outcome 

Exposure to 
third trimester 
home visits 

Outcome, % (95% 
CI) 

Model 1) Unadjusted  Model 2) Adjusted for 
maternal age and 
religion 

Model 3) Adjusted for 
maternal age, religion, 
caste, and education 

Model 4) Adjusted for 
maternal age, religion, 
caste, education, 
pregnancy 
complications and ANC 
check-ups 

  
RD (95% 
CI) 

RR (95% 
CI) 

RD (95% 
CI) 

RR (95% 
CI) 

RD (95% 
CI) 

RR (95% 
CI) 

RD (95% 
CI) 

RR (95% 
CI) 

 Birth preparedness  
        

None 31.5 (31.0, 32.1)  Ref Ref Ref Ref Ref Ref Ref Ref 

Any  49.7 (49.1, 50.3) 
18.2 (17.3, 

19.0) 
1.58 (1.54, 

1.61) 
18.0 (17.2, 

18.8) 
1.57 (1.53, 

1.60) 
17.4 (16.5, 

18.2) 
1.54 (1.51, 

1.58) 
15.0 (14.2, 

15.8) 
1.46 (1.42, 

1.49) 

 Institutional delivery         

None 54.2 (53.6, 54.9) Ref Ref Ref Ref Ref Ref Ref Ref 

Any  71.1 (70.6, 71.6) 
16.8 (16.0, 

17.7) 
1.31 (1.29, 

1.33) 
16.6 (15.8, 

17.4) 
1.31 (1.30, 

1.33) 
14.9 (14.1, 

15.7) 
1.29 (1.27, 

1.31) 
13.0 (12.8, 

14.5)
a. 

1.23 (1.22, 
1.25) 

 
Early breastfeeding 
with no prelacteal 
feed 

 
 

 
 

 
 

 
 

None 16.8 (16.3, 17.3) Ref Ref Ref Ref Ref Ref Ref Ref 

Any  22.1 (21.6, 22.6) 
5.3 (4.6, 

6.0) 
1.32 (1.27, 

1.36) 
5.2 (4.5, 

5.9) 
1.31 (1.27, 

1.36) 
5.3 (4.6, 

6.0) 
1.32 (1.27, 

1.36) 
4.4 (3.7, 

5.1) 
1.25 (1.20, 

1.30)  
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Exposure to 
third trimester 
home visits 

Outcome, % (95% 
CI) 

Model 1) Unadjusted  Model 2) Adjusted for 
maternal age and 
religion 

Model 3) Adjusted for 
maternal age, religion, 
caste, and education 

Model 4) Adjusted for 
maternal age, religion, 
caste, education, 
pregnancy 
complications and ANC 
check-ups 

  
RD (95% 
CI) 

RR (95% 
CI) 

RD (95% 
CI) 

RR (95% 
CI) 

RD (95% 
CI) 

RR (95% 
CI) 

RD (95% 
CI) 

RR (95% 
CI) 

 Clean cord care  
 

 
 

 
 

 
 

None 42.4 (41.8, 43.0)  Ref Ref Ref Ref Ref Ref Ref Ref 

Any  39.7 (39.2, 40.3) 
-2.7 (-3.5,           

-1.8) 
0.94 (0.92, 

0.96) 
-2.8 (-3.7,       

-2.0) 
0.93 (0.92, 

0.95) 
-2.7 (-3.5,       

-1.8) 
0.94 (0.92, 

0.96) 
-2.8 (-3.7,       

-1.9) 
0.93 (0.91, 

0.95) 

 
Delayed bathing for 
at least 24 hours  

 
 

 
 

 
 

 
 

None 79.8 (79.2, 80.3) Ref Ref Ref Ref Ref Ref Ref Ref 

Any  87.7 (87.3, 88.1) 
8.0 (7.3, 

8.6) 
1.10 (1.09, 

1.11) 
7.9 (7.2, 

8.5) 
1.10 (1.09, 

1.11) 
7.5 (6.8, 

8.1) 
1.10 (1.09, 

1.11) 
6.8 (6.2, 

7.5) 
1.09 (1.08, 

1.10) 

 Skin-to-skin contact         

None 22.3 (21.8, 22.9) Ref Ref Ref Ref Ref Ref Ref Ref 

Any  24.5 (24.0, 25.0) 
2.2 (1.4, 

2.9) 
1.10 (1.06, 

1.13) 
2.1 (1.4, 

2.9) 
1.10 (1.06, 

1.13) 
2.2 (1.5, 

2.9) 
1.10 (1.06, 

1.13) 
3.0 (2.3, 

3.8) 
1.14 (1.10, 

1.17) 
a. 

Convergence failure occurred with the identity link models here, only when pregnancy complications was added to the model (which does not change the 
estimates greatly). The estimates presented for model 4 were therefore taken after 30 iterations, after which the estimates were not changing greatly. 
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Objective 3.3 i) To understand to what extent socio-economic position 

differences in the behavioural outcomes can be explained by home visits 

as a mediator 

The following tables present results from the GLM regression analyses of the 

relationships between caste and education with birth preparedness, institutional 

delivery and delayed bathing (depicted in Figure 6.3), as there was evidence of caste 

and/or education inequalities in these outcomes. Table 6.5 shows how the 

associations between caste and education and birth preparedness changed when 

adjusting for third trimester home visits, in addition to confounders of maternal age 

and religion. The association between caste and birth preparedness was slightly 

lower (RD=14.1 [95% CI: 11.8, 16.4] to 12.2 [95% CI: 10.0, 14.5] and RR=1.42 [95% 

CI: 1.33, 1.52] to 1.35 [95% CI: 1.27, 1.44]) with adjustment for third trimester home 

visits compared to without adjustment, and also slightly lower for education and birth 

preparedness (RD=21.4 [95% CI: 20.0, 22.8] to 20.3 [95% CI: 18.9, 21.6] and 

RR=1.58 [95% CI: 1.53, 1.62] to 1.54 [95% CI: 1.49, 1.58]). There were small 

reductions in the strength of association between birth preparedness and caste 

(RD=9.7; 95% CI: 7.4, 11.9) or education (RD=18.0; 95% CI: 16.6, 19.4) when any 

ANC or complications were then added to the model. 

Table 6.6 shows the extent to which associations between caste or education and 

institutional delivery changed when adjusting for third trimester home visits. The 

inequalities between caste and education groups were slightly lower when adding any 

third trimester home visits in model 3 compared to model 2, from an RD of 11.7 

percentage points (95% CI: 9.4, 14.0) to 8.9 percentage points (95% CI: 6.6, 11.1) 

respectively between the GC and ST groups, and 25.3 percentage points (95% CI: 

24.1, 25.4) to 22.8 percentage points (95% CI: 21.7, 23.9) respectively between those 

with over 10 standards of education and none. There were very small reductions in 

the strength of the relationships between institutional delivery and caste and 

education when any ANC or complications were adjusted in model 4.  

Table 6.7 describes the extent to which the associations between caste or education 

and delayed bathing changed when adjusting for third trimester home visits. There 

were small inequalities in delayed bathing between caste groups. The effect 

estimates for education were reduced to a small extent when adjusting for any third 

trimester home visits, in addition to maternal age and religion. The RD in delayed 

bathing reduced between those with over ten years of education compared to those 

with no education from 7.5 percentage points (95% CI: 6.6, 8.5) to 6.4 percentage 



 

123 

 

 

points (95% CI: 5.5, 7.3), while the RR did not change noticeably. There was a very 

small reduction in the effect estimates for delayed bathing when adjusting for any 

ANC check-ups and pregnancy and intrapartum complications.  

To summarise, the results for Objective 3.3 i) suggest that third trimester home visits 

may have slightly mediated the relationships between SEP and the outcomes of birth 

preparedness and institutional delivery. The strength of effects was similar but slightly 

lower after adjusting for any ANC or complications. However, the mediating effect of 

having any third trimester home visits on the relationship between women‘s education 

and delayed bathing was limited, and this also did not appear to be greatly mediated 

or confounded by having any ANC or complications. 
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Table 6.5 The extent to which associations between socio-economic position (caste and education) and birth preparedness are 
explained by exposure to any third trimester home visits  

 Model 1) Unadjusted Model 2) Adjusted for 
maternal age and religion  

Model 3) Adjusted for 
maternal religion, age, and 
any third trimester home 
visits 

Model 4) Adjusted for  maternal 
religion, age, any third 
trimester home visits, any 
pregnancy complications and 
ANC 

Variables RD (95% CI) RR (95% CI) RD (95% CI) RR (95% CI) RD (95% CI) RR (95% CI) RD (95% CI) RR (95% CI) 

Caste          

Scheduled Tribe Ref Ref Ref Ref Ref Ref Ref Ref 

Scheduled Caste 8.5 (6.3, 10.6) 
1.26 (1.18, 

1.34) 
7.9 (5.8, 9.9) 

1.24 (1.17, 
1.32) 

5.5 (3.4, 7.6) 
1.17 (1.10, 

1.24) 
3.9 (1.9, 5.9) 

1.13 (1.06, 
1.20) 

Other Backward 
Class 

9.1 (7.1, 11.2) 
1.28 (1.20, 

1.36) 
8.3 (6.3, 10.3) 

1.26 (1.17, 
1.32) 

6.1 (4.1, 8.1) 
1.18 (1.11, 

1.26) 
4.4 (2.5, 6.4) 

1.14 (1.08, 
1.21) 

General Caste 
17.7 (15.4, 

20.1) 
1.54 (1.45, 

1.65) 
14.1 (11.8, 

16.4) 
1.42 (1.33, 

1.52) 
12.2 (10.0, 

14.5) 
1.35 (1.27, 

1.44) 
9.7 (7.4, 11.9) 

1.28 (1.20, 
1.36) 

Education         

None/ illiterate  Ref Ref Ref Ref Ref Ref Ref Ref 

1-5 standards 8.3 (6.9, 9.7) 
1.24 (1.20, 

1.28) 
7.4 (6.0, 8.8) 

1.21 (1.17, 
1.25) 

6.6 (5.2, 7.9) 
1.18 (1.14, 

1.22) 
5.6 (4.2, 6.9) 1.15 (1.1, 1.19) 

6-10 standards 
13.4 (12.3, 

14.5) 
1.38 (1.35, 

1.42) 
11.3 (10.2, 

12.5) 
1.31 (1.28, 

1.35) 
10.4 (9.2, 

11.5) 
1.28 (1.25, 

1.31) 
9.0 (7.8, 10.1) 

1.24 (1.20, 
1.27) 

>10 standards 
24.4 (23.1, 

25.7) 
1.70 (1.65, 

1.74) 
21.4 (20.0, 

22.8) 
1.58 (1.53, 

1.62) 
20.3 (18.9, 

21.6) 
1.54 (1.49, 

1.58) 
18.0 (16.6, 

19.4) 
1.45 (1.41, 

1.49) 
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Table 6.6 The extent to which associations between socio-economic position (caste and education) and institutional delivery are 
explained by exposure to any third trimester home visits  

 Model 1) Unadjusted Model 2) Adjusted for maternal 
age and religion 

Model 3) Adjusted for maternal 
age, religion, and any third 
trimester home visits 

Model 4) Adjusted for maternal 
age, religion, any third 
trimester home visits, any 
pregnancy complications and 
ANC check-ups

 

Variables RD (95% CI) RR (95% CI) RD (95% CI) RR (95% CI) RD (95% CI) RR (95% CI) RD (95% CI)
a.

 RR (95% CI) 

Caste          

Scheduled 
Tribe 

Ref Ref Ref Ref Ref Ref Ref Ref 

Scheduled 
Caste 

7.2 (4.9, 9.4) 1.13 (1.09, 
1.18) 

6.5 (4.3, 8.7) 
1.12 (1.08, 

1.17) 
4.3 (2.2, 6.5) 

1.08 (1.04, 
1.12) 

1.5 (0.67, 2.2) 
1.05 (0.99, 

1.12) 

Other Backward 
Class 

8.3 (6.2, 10.5) 1.15 (1.11, 
1.20) 

7.2 (5.1, 9.3) 
1.13 (1.09, 

1.17) 
5.0 (2.9, 7.1) 

1.09 (1.05, 
1.13) 

2.2 (1.6, 2.7) 
1.06 (1.00, 

1.13) 

General Caste 
16.4 (14.0, 

18.7) 
1.30 (1.25, 

1.35) 
11.7 (9.4, 14.0) 

1.20 (1.15, 
1.25) 

8.9 (6.6, 11.1) 
1.16 (1.12, 

1.21) 
6.8  

1.12 (1.05, 
1.19) 

Education          

None/ illiterate  Ref Ref Ref Ref Ref Ref Ref Ref 

1-5 standards 9.9 (8.6, 11.3) 
1.18 (1.15, 

1.20) 
8.7 (7.4, 10.1) 

1.16 (1.13, 
1.18) 

7.9 (6.5, 9.2) 
1.14 (1.12, 

1.16) 
7.2 (6.0, 8.5) 

1.12 (1.08, 
1.16) 

6-10 standards 
17.5 (16.5, 

18.5) 
1.31 (1.29, 

1.34) 
15.3 (14.2, 

16.4) 
1.27 (1.25, 

1.29) 
14.2 (13.1, 

15.3) 
1.25 (1.23, 

1.27) 
12.8 (11.9, 

13.6) 
1.22 (1.20, 

1.24) 

>10 standards 
28.3 (27.3, 

29.4) 
1.51 (1.49, 

1.53) 
25.3 (24.1, 

25.4) 
1.44 (1.42, 

1.46) 
22.8 (21.7, 

23.9) 
1.42 (1.40, 

1.44) 
21.7  

1.36 (1.32, 
1.41) 

a. 
Convergence failure occurred with the identity link models here, only when pregnancy complications is added (which does not change the estimates greatly). 

The estimates presented for model 4 were therefore taken after 30 iterations, after which the log likelihood values hardly changed. 
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Table 6.7 The extent to which associations between socio-economic position (caste and education) and delayed bathing are 
explained by the exposure to any third trimester home visits  

 Model 1) Unadjusted Model 2) Adjusted for maternal 
age and religion 

Model 3) Adjusted for 
maternal age, religion, and 
any third trimester home 
visits 

Model 4) Adjusted for 
maternal age, religion, any 
third trimester home visits, 
any ANC checkups and 
pregnancy/intrapartum 
complications 

Variables RD (95% CI) RR (95% CI) RD (95% CI) RR (95% CI) RD (95% CI) RR (95% CI) RD (95% CI) RR (95% CI) 

Caste          

Scheduled 
Tribe 

Ref Ref Ref Ref Ref Ref Ref Ref 

Scheduled 
Caste 

1.9 (0.16, 3.6) 
1.02 (1.00, 

1.04) 
1.8 (0.13, 3.5) 

1.02 (1.00, 
1.04) 

0.86 (-0.76, 
2.5) 

1.01 (0.99, 
1.03) 

0.54 (-1.1, 2.1) 
1.01 (0.99, 

1.03) 

Other Backward 
Class 

-0.11 (-1.8, 1.5) 
1.00 (0.98, 

1.02) 
-0.24 (-1.9, 1.4) 

0.99 (0.97, 
1.01) 

-1.1 (-2.7, 0.48) 
0.98 (0.96, 

1.00) 
-1.3 (-2.9, 

0.23) 
0.98 (0.96, 

1.00) 

General Caste 2.0 (0.20, 3.8) 
1.02 (1.00, 

1.05) 
0.70 (-1.1, 2.5) 

1.00 (0.98, 
1.03) 

-0.17 (-1.9, 1.6) 
0.99 (0.97, 

1.01)  
-0.78 (-2.5, 

0.93) 
0.99 (0.97, 

1.01) 

Education          

None/ illiterate  Ref Ref Ref Ref Ref Ref Ref Ref 

1-5 standards 3.0 (2.0, 4.1) 
1.04 (1.02, 

1.05) 
2.6 (1.6, 3.7) 

1.03 (1.02, 
1.05) 

2.1 (1.1, 3.1) 
1.03 (1.01, 

1.04) 
1.7 (0.67, 2.7) 

1.02 (1.01, 
1.04) 

6-10 standards 4.5 (3.7, 5.3) 
1.06 (1.05, 

1.07) 
4.1 (3.2, 4.9) 

1.05 (1.04, 
1.06) 

3.4 (2.6, 4.3) 
1.04 (1.03, 

1.05) 
3.0 (2.1, 3.8) 

1.04 (1.03, 
1.05) 

>10 standards 8.0 (7.1, 8.8) 
1.10 (1.09, 

1.11) 
7.5 (6.6, 8.5) 

1.09 (1.08, 
1.10) 

6.4 (5.5, 7.3) 
1.09 (1.07, 

1.10) 
5.6 (4.7, 6.5) 

1.08 (1.07, 
1.09) 
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Objective 3.3 ii) To understand the extent to which socio-economic 

position differences in behavioural outcomes can be explained by home 

visits as a moderator 

I first included interaction effects between third trimester home visits and caste and 

separately between third trimester home visits and education to look for evidence of 

moderation. Then, I re-ran these models for each outcome stratifying by exposure to 

any third trimester home visits as an alternative method (as depicted in Figure 6.4). 

Any ANC check-ups and complications were adjusted in the final models, as they 

appeared to slightly lower the strength of associations between home visits and birth 

preparedness and to a lesser extent institutional delivery. The results from the 

interaction analyses described here can be found in Appendix 4, Tables A.4.12, 

A.4.14, A.4.16, for birth preparedness, institutional delivery, and delayed bathing 

respectively. The tables presented in this chapter show the results of stratified GLM 

analyses to examine the relationships between caste and education with birth 

preparedness (Table 6.8), institutional delivery (Table 6.9), and delayed bathing 

(Table 6.10). 

Table A.4.12 in Appendix 4 shows that interaction effect estimates for home visits by 

caste were small and negative, but statistically significant. The difference in the rates 

of birth preparedness between women who had any third trimester home visits and 

those without was significant, representing 9 percentage points less difference 

between women of GC and ST groups when they had any home visits compared to 

none (-3*3=-9; 95% CI: -4.1, -1.8). When adjusting for any pregnancy complications 

or ANC check-ups, the RD between the GC and ST groups reduced slightly to 7.8 

percentage points less (-2.6*3=-7.8; 95% CI: -3.7, -1.4) when they had any home 

visits compared to without.  

For education, the RD between the highest and lowest educational group was 6.3 

percentage points smaller (-2.1*3=-6.3; 95% CI: -2.9, -1.4) among women with any 

home visits compared to without any. This was not greatly different when adjusting for 

any ANC or pregnancy complications.  

Table 6.8 shows the results of stratified analyses as another way to examine this. The 

rate of birth preparedness was 14.6 percentage points (95% CI: 11.8, 17.5), or 1.62 

times (95% CI: 1.45, 1.80) higher among the GC compared to the ST groups among 

women who received no third trimester home visits when adjusting for maternal age 

and religion. This reduced to some extent when adjusting for any pregnancy 
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complications or ANC check-ups (RD=11.3 [95% CI: 8.5, 14.1] and RR= 1.48 [95% 

CI: 1.33, 1.65]). In comparison, among those receiving any third trimester home visits, 

there was a noticeably lower rate difference of 8.3 percentage points (95% CI: 4.7, 

12.0), or a ratio of 1.17 (95% CI: 1.09, 1.27), in the rates of birth preparedness 

between GC and ST groups. This was slightly lower when adjusting for any 

pregnancy complications or ANC check-ups (RD=6.5 [95% CI: 2.9, 10.1] and RR= 

1.13 [95% CI: 1.05, 1.22]). 

For education, the RD between those with over ten standards of education and none 

was 24.0 (95% CI: 21.9, 26.1) percentage points among women without any home 

visits (RR=1.88; 95% CI: 1.79, 1.98), compared to 17.5 (95% CI: 15.7, 19.3) 

percentage points among those with any home visits (RR=1.38; 95% CI: 1.33, 1.42). 

Meanwhile, when adjusting for any pregnancy complications or ANC check-ups, the 

RD was slightly lower at 21.1 percentage points (95% CI: 19.0, 23.2) for those without 

home visits, and even lower at 15.6 percentage points (95% CI: 13.8, 17.5) for those 

with any third trimester home visits. This was reflected in the lower RR between those 

with more than 10 years of education and none, from 1.72 (95% CI: 1.63, 1.81) 

among those without any home visits, compared to 1.33 among those with any home 

visits (95% CI: 1.29, 1.37). 
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Table 6.8 The extent to which associations between women’s socio-economic position (caste and education) and birth preparedness 
are different for those without and with any third trimester home visits 

 Adjusted for maternal 
age, religion and any 
third trimester home 
visits, not stratified  

Model 1)  Adjusted for 
maternal age and 
religion, for those 
without any third 
trimester home visits 

Model 2) Adjusted for 
age, religion, any ANC 
and complications, for 
those without any third 
trimester home visits 

Model 3) Adjusted for 
age and religion, for 
those with any third 
trimester home visits 

Model 4) Adjusted for 
age, religion, any ANC 
or complications, for 
those with any third 
trimester home visits 

Variables 
RD (95% 
CI) 

RR (95% 
CI) 

RD (95% 
CI) 

RR (95% 
CI) 

RD (95% 
CI) 

RR (95% 
CI) 

RD (95% 
CI) 

RR (95% 
CI) 

RD (95% 
CI) 

RR (95% 
CI) 

Caste            

Scheduled 
Tribe 

Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref 

Scheduled 
Caste 

5.5 (3.4, 
7.6) 

1.17 (1.10, 
1.24) 

5.6 (3.1, 
8.1) 

1.24 (1.12, 
1.38) 

3.8 (1.4, 
6.2) 

1.19 (1.07, 
1.32) 

3.8 (0.33, 
7.2)  

1.08 (1.00, 
1.16) 

2.4 (-0.97, 
5.8) 

1.05 (0.98, 
1.13) 

Other Backward 
Class 

6.1 (4.1, 
8.1) 

1.18 (1.11, 
1.26) 

7.8 (5.5, 
10.2) 

1.35 (1.22, 
1.49) 

5.8 (3.5, 
8.0) 

1.28 (1.16, 
1.41) 

2.7 (-0.61, 
6.0)  

1.06 (0.98, 
1.14) 

1.5 (-1.8, 
4.8) 

1.03 (0.96, 
1.11) 

General Caste 
12.2 (10.0, 

14.5) 
1.35 (1.27, 

1.44) 
14.6 (11.8, 

17.5) 
1.62 (1.45, 

1.80) 
11.3 (8.5, 

14.1) 
1.48 (1.33, 

1.65) 
8.3 (4.7, 

12.0) 
1.17 (1.09, 

1.27) 
6.5 (2.9, 

10.1) 
1.13 (1.05, 

1.22) 

Education            

None/ illiterate  Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref 

1-5 standards 
6.6 (5.2, 

7.9) 
1.18 (1.14, 

1.22) 
8.6 (6.5, 

10.6) 
1.34 (1.23, 

1.39) 
7.3 (5.3, 

9.3) 
1.29 (1.21, 

1.37) 
4.5 (2.6, 

6.4) 
1.10 (1.06, 

1.14) 
3.7 (1.8, 

5.6) 
1.08 (1.04, 

1.13) 

6-10 standards 
10.4 (9.2, 

11.5) 
1.28 (1.25, 

1.31) 
11.8 (10.1, 

13.5) 
1.45 (1.38, 

1.53) 
10.3 (8.6, 

12.0) 
1.38 (1.31, 

1.45) 
8.9 (7.4, 

10.5) 
1.20 (1.16, 

1.23) 
7.6 (6.0, 

9.2) 
1.17 (1.13, 

1.20) 

>10 standards 
20.3 (18.9, 

21.6) 
1.54 (1.49, 

1.58) 
24.0 (21.9, 

26.1) 
1.88 (1.79, 

1.98) 
21.1 (19.0, 

23.2) 
1.72 (1.63, 

1.81) 
17.5 (15.7, 

19.3) 
1.38 (1.33, 

1.42) 
15.6 (13.8, 

17.5) 
1.33 (1.29, 

1.37) 

Any third 
trimester home 
visits 

          

Yes vs. no 
17.4 (16.5, 

18.2) 
1.54 (1.51, 

1.58) 
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In relation to institutional delivery, Table A.4.14 in Appendix 4 shows that the effect 

estimates for interactions between caste and any third trimester home visits were 

small and negative but significant. The RD in institutional delivery was almost 11 

percentage points lower between the GC and ST groups (-3.6*3=-10.8; 95% CI: -4.7, 

-2.4) when women had any third trimester home visits compared to none (RR=0.94, 

95% CI: 0.92, 0.95). This was slightly less marked when adjusting for any pregnancy 

complications and ANC check-ups (-2.7*3=-8 percentage points), though this model 

failed to converge and estimates were taken after 30 iterations. 

The interaction effect estimates for education and home visits were more negative 

than for caste, with a RD=-4.5 percentage points (95% CI:-5.2, -3.9) and RR=0.91 

(95% CI: 0.90, 0.92). In other words, the RD in institutional delivery between the most 

and least educated groups was 13.5 percentage points smaller (3*-4.5=-13.5) among 

women with any third trimester home visits compared to none. This was slightly less 

marked when adjusting for any pregnancy complications and ANC check-ups. 

Table 6.9 shows the results on the relationship between SEP and institutional 

delivery, this time stratified by any third trimester home visits. Among women without 

any home visits, there was a 13.1 percentage point difference (95% CI: 10.0, 16.1) or 

a ratio of 1.25 (95% CI: 1.17, 1.33) between the GC and ST groups in institutional 

delivery, which reduced when adjusting for any pregnancy complications and ANC 

(RD=9.7 [95% CI: 6.6, 12.8], RR=1.17 [95% CI: 1.10, 1.25]). Comparatively, for those 

with any third trimester home visits there was a lower RD of 6.0 percentage points 

(95% CI: 2.7, 9.3) between GC and ST groups (RR=1.09; 95% CI: 1.04, 1.14). This 

was lower and almost statistically insignificant after adjusting for any pregnancy 

complications and ANC (RD=4.0 [95% CI: 0.79, 7.3], RR=1.06 [95% CI: 1.00, 1.11]). 

For education, among women who had no third trimester home visits, there was a 

31.5 percentage point RD (95% CI: 29.7, 33.3), or 1.66 times the rate (95% CI: 1.61, 

1.70) between those with over 10 standards compared to no education when 

adjusting for maternal age and religion. This was somewhat lower after adjusting for 

pregnancy complications and any ANC (RD=27.1 [95% CI: 25.2, 28.9], RR=1.56 

[95% CI: 1.51, 1.60]). Among those with any third trimester home visits, the difference 

between the highest and lowest education groups was still high but lower than among 

those without any home visits, at 18.8 percentage points (95% CI: 17.4, 20.3) or a 

ratio of 1.29 (95% CI: 1.26, 1.31) when adjusting for maternal age and religion, and 

16.0 percentage points (95% CI: 14.6, 17.5) or a ratio of 1.25 (95% CI: 1.23, 1.27) 

when also adjusting for any pregnancy complications and any ANC check-ups. 
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Table 6.9 The extent to which associations between women’s socio-economic position (caste and education) and institutional 
delivery are different for those without and with any third trimester home visits 

 Adjusted for maternal 
age, religion and any 
third trimester home 
visits, not stratified 

Model 1) Adjusted for 
maternal age and 
religion, for those 
without any third 
trimester home visits 

Model 2) Adjusted for 
age, religion, any ANC 
and complications, for 
those without any third 
trimester home visits 

Model 3) Adjusted for 
age and religion, for 
those with any third 
trimester home visits 

Model 4) Adjusted for 
age, religion, any ANC 
or complications, for 
those with any third 
trimester home visits 

Variables 
RD (95% 
CI) 

RR (95% 
CI) 

RD (95% 
CI) 

RR (95% 
CI) 

RD (95% 
CI) 

RR (95% 
CI) 

RD (95% 
CI) 

RR (95% 
CI) 

RD (95% 
CI) 

RR (95% 
CI) 

Caste            

Scheduled 
Tribe 

Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref 

Scheduled 
Caste 

4.3 (2.2, 
6.5) 

1.08 (1.04, 
1.12) 

4.1 (1.2, 
7.0) 

1.09 (1.02, 
1.16) 

2.3 (-0.6, 
5.2) 

1.05 (0.99, 
1.12) 

3.4 (0.24, 
6.6) 

1.05 (1.00, 
1.10) 

1.9 (-1.2, 
5.0) 

1.03 (0.98, 
1.08) 

Other Backward 
Class 

5.0 (2.9, 
7.1) 

1.09 (1.05, 
1.13) 

5.8 (3.1, 
8.6) 

1.12 (1.06, 
1.19) 

3.8 (1.0, 
6.5) 

1.08 (1.02, 
1.14) 

3.3 (0.24, 
6.4) 

1.05 (1.00, 
1.10) 

2.2 (-0.87, 
5.2) 

1.03 (0.98, 
1.07) 

General Caste 
8.9 (6.6, 

11.1) 
1.16 (1.12, 

1.21) 
13.1 (10.0, 

16.1) 
1.25 (1.17, 

1.33) 
9.7 (6.6, 

12.8) 
1.17 (1.10, 

1.25) 
6.0 (2.7, 

9.3) 
1.09 (1.04, 

1.14) 
4.0 (0.79, 

7.3) 
1.06 (1.00, 

1.11) 

Education            

None/ illiterate  Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref 

1-5 standards 
7.9 (6.5, 

9.2) 
1.14 (1.12, 

1.16) 
9.2 (7.1, 

11.4) 
1.20 (1.15, 

1.25) 
7.9 (5.7, 

10.0) 
1.17 (1.12, 

1.21) 
6.4 (4.7, 

8.1) 
1.10 (1.07, 

1.13) 
5.5 (3.8, 

7.2) 
1.09 (1.06, 

1.11) 

6-10 standards 
14.2 (13.1, 

15.3) 
1.25 (1.23, 

1.27) 
17.6 (15.8, 

19.3) 
1.37 (1.33, 

1.41) 
15.5 (13.8, 

17.3) 
1.32 (1.28, 

1.36) 
11.7 (10.3, 

13.1) 
1.18 (1.16, 

1.20) 
10.2 (8.9, 

11.6) 
1.15 (1.13, 

1.18) 

>10 standards 
22.8 (21.7, 

23.9) 
1.42 (1.40, 

1.44) 
31.5 (29.7, 

33.3) 
1.66 (1.61, 

1.70) 
27.1 (25.2, 

28.9) 
1.56 (1.51, 

1.60) 
18.8 (17.4, 

20.3) 
1.29 (1.26, 

1.31) 
16.0 (14.6, 

17.5) 
1.25 (1.23, 

1.27) 

Any third 
trimester visits 

          

Yes vs. no 
14.9 (14.1, 

15.7) 
1.29 (1.27, 

1.31) 
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Looking at delayed bathing, Table A.4.16 in Appendix 4 shows that the effect 

estimates for the interactions between third trimester home visits and caste were 

marginal and insignificantly related to this outcome. After adding an interaction term 

between any third trimester home visits and education instead, the interaction effect 

estimates were negative and marginally significant with a rate difference of -1.6 

percentage points (95% CI: -2.1, -1.0) and RR of 0.98 (95% CI: 0.97, 0.99) when 

adjusting for confounders of maternal age and religion only. This meant that 

comparing the highest and lowest education categories, the RD in delayed bathing 

was almost 5 percentage points lower (3*-1.6=-4.8) for women who had any third 

trimester home visits compared to no visits. This interaction effect appeared only 

slightly less marked when adjusting for any complications and any ANC check-ups. 

Table 6.10 shows the results of analyses of the relationships between SEP variables 

and delayed bathing for 24 hours, this time stratified by third trimester home visits. 

These models were adjusted for maternal age and religion, and then any ANC and 

any complications to assess any differences, though the latter variables did not 

notably change the effect estimates in Table 6.7. Small and insignificant inequalities 

in delayed bathing by caste remained among those with or without any third trimester 

home visits. 

The RD in delayed bathing between the highest and lowest education groups was 

10.1 percentage points (95% CI: 8.5, 11.6) among those without any third trimester 

home visits, versus 4.8 percentage points (95% CI: 3.6, 5.9) among women with any 

third trimester home visits. In terms of relative inequalities, the ratio was 1.13 (95% 

CI: 1.11, 1.15) versus 1.06 (95% CI: 1.04, 1.07) among those without versus with any 

third trimester home visits. After adjusting for any pregnancy and intrapartum 

complications and any ANC check-ups, the RD reduced slightly to 9.5 percentage 

points (95% CI: 7.9. 11.0) among those without home visits, while for those with any 

home visits the RD was even smaller between highest and lowest education groups 

at 3.9 percentage points (95% CI: 2.7, 5.0). This was reflected in rate ratios of 1.12 

(95% CI: 1.10, 1.14) versus 1.05 (95% CI: 1.03, 1.06) for those without versus with 

any third trimester home visits. 
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Table 6.10 The extent to which associations between women’s socio-economic position (caste and education) and delayed bathing 
for at least 24 hours are different for those without or with any third trimester home visits 

 

Adjusted for maternal 
age, religion and any 
third trimester home 
visits, not stratified 

Model 1) Adjusted for 
maternal age and 
religion, for those 
without any third 
trimester home visits 

Model 2) Adjusted for 
age, religion, any ANC 
and complications, for 
those without any third 
trimester home visits 

Model 3) Adjusted for 
age and religion, for 
those with any third 
trimester home visits 

Model 4) Adjusted for 
age, religion, any ANC 
or complications, for 
those with any third 
trimester home visits 

Variables 
RD (95% 
CI) 

RR (95% 
CI) 

RD (95% 
CI) 

RR (95% 
CI) 

RD (95% 
CI) 

RR (95% 
CI) 

RD (95% 
CI) 

RR (95% 
CI) 

RD (95% 
CI) 

RR (95% 
CI) 

Caste            

Scheduled 
Tribe 

Ref   Ref Ref Ref Ref Ref Ref Ref Ref 

Scheduled 
Caste 

0.86          
(-0.76, 2.5) 

1.01 (0.99, 
1.03) 

0.30 (-2.1, 
2.6) 

1.00 (0.97, 
1.03) 

0.02 (-2.3, 
2.4) 

1.01 (0.98, 
1.04) 

1.5 (-0.82, 
3.8) 

1.02 (0.99, 
1.04) 

1.3 (-0.98, 
3.6) 

1.01 (0.98, 
1.04) 

Other Backward 
Class 

-1.1 (-2.7, 
0.48) 

0.98 (0.96, 
1.00) 

-2.5 (-4.7,  
-0.25) 

0.96 (0.94, 
0.99) 

-2.6 (-4.9,  
-0.36) 

0.97 (0.94, 
1.00) 

-0.00 (-2.3, 
2.3) 

1.00 (0.97, 
1.02) 

-0.09 (-2.3, 
2.1) 

0.99 (0.97, 
1.02) 

General Caste 
-0.17 (-1.9, 

1.6) 
0.99 (0.97, 

1.01)  
-0.56        

(-3.1, 2.0) 
0.98 (0.95, 

1.02) 
-1.2 (-3.7, 

1.4) 
0.98 (0.95, 

1.02) 
0.48 (-2.0, 

2.9) 
1.00 (0.98, 

1.03) 
0.08 (-2.3, 

2.5) 
1.00 (0.97, 

1.03) 

Education            

None/ illiterate  Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref 

1-5 standards 
2.1 (1.1, 

3.1) 
1.03 (1.01, 

1.04) 
2.6 (0.88, 

4.4) 
1.04 (1.01, 

1.06) 
2.1 (0.36, 

3.9) 
1.03 (1.01, 

1.05) 
1.7 (0.43, 

2.9) 
1.02 (1.01, 

1.03) 
1.4, (0.14, 

2.6) 
1.02 (1.00, 

1.03) 

6-10 standards 
3.4 (2.6, 

4.3) 
1.04 (1.03, 

1.05) 
4.9 (3.4, 

6.3) 
1.06 (1.04, 

1.08) 
4.3 (2.9, 

5.7) 
1.06 (1.04, 

1.08) 
2.6 (1.6, 

3.6) 
1.03 (1.02, 

1.04) 
2.1 (1.1, 

3.1) 
1.02 (1.00, 

1.04) 

>10 standards 
6.4 (5.5, 

7.3) 
1.09 (1.07, 

1.10) 
10.1 (8.5, 

11.6) 
1.13 (1.11, 

1.15) 
9.5 (7.9, 

11.0) 
1.12 (1.10, 

1.14) 
4.8 (3.6, 

5.9) 
1.06 (1.04, 

1.07) 
3.9 (2.7, 

5.0) 
1.05 (1.03, 

1.06)  

Any third 
trimester home 
visits 

          

Yes vs. no 
7.5 (6.8, 

8.1) 
1.10 (1.09, 

1.11) 
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In summary, the results for Objective 3.3 ii) suggest that having a third trimester home 

visit may moderate (so as to reduce) the relationship between socio-economic 

position and birth preparedness to some extent, before and after adjusting for 

potential confounders and mediators. They also suggest that having any third 

trimester home visits may have moderated the relationship between caste/education 

and institutional delivery, leading to lower inequalities in that outcome without and 

with adjusting for any complications and ANC check-ups. The analyses further 

suggested that having third trimester home visits reduced the strength of the 

relationship between education and delayed bathing for 24 hours, such that there 

were lower educational inequalities among those with than without any home visits. 

These inequalities reduced slightly when adjusting for any complications and ANC 

check-ups. 

6.4 Discussion 

In this chapter I aimed to fulfill Objective 3, which was to determine the extent to 

which exposure to any home visits in the third trimester of pregnancy affected socio-

economic inequalities in birth preparedness, institutional delivery and ENC practices 

among women in 25 districts of UP in 2014/15. The results showed that around 42% 

and 63% of women overall reported birth preparedness and institutional delivery 

respectively, but these were inequitable by caste and education levels. Rates of ENC 

practices appeared low except for delayed bathing, and inequalities in ENC practices 

were not substantial. Exposure to any ASHA home visits in the third trimester was 

significantly positively associated with rates of birth preparedness, institutional 

delivery, and delayed bathing. It appeared that adjustment for exposure to any third 

trimester home visits somewhat reduced caste and educational differences in birth 

preparedness and institutional delivery, suggesting a mediation effect. Having any 

third trimester home visits also appeared to moderate the relationships between caste 

and education with birth preparedness and particularly institutional delivery, and to 

some extent education and delayed bathing, so that there were smaller socio-

economic differences in these outcomes for women with any third trimester home 

visits compared to those without. The evidence of weaker relationships between SEP 

and these behavioural outcomes among those with compared to without third 

trimester home visits remained after adjusting for any pregnancy complications or 

ANC check-ups. I now discuss the limitations of these analyses, and how findings in 

this chapter compare with those in other research. 
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There are some limitations to the analyses. The cross-sectional nature of the data 

prevented me from being able to discern causal associations between home visits 

and socio-economic position inequalities in the outcomes. Variables on the quality of 

ASHA interactions with families were not available in the dataset and therefore I did 

not include them in the quantitative analyses. The measurement of birth 

preparedness included only two components of the WHO‘s definition, yet they were 

the most direct outputs of the ASHA‘s efforts in this regard (133). The institutional 

delivery variable did not distinguish skilled or unskilled birth attendance at home 

deliveries. However the NHM has not focused on training community skilled birth 

attendants to attend home deliveries, but rather on strengthening the availability and 

accessibility of skilled attendance at sub-district government facilities. Issues of 

quality are less well-tracked and could have also affected the level of skilled 

attendance of institutional delivery. The exposure and outcome variables were self-

reported and prone to recall, response, and social desirability biases. It is possible 

that reporting of certain outcomes was higher among higher education groups 

because of greater understanding of the question, or among those with ASHA home 

visits if they had more information. The survey aimed to lessen these biases by using 

lay Hindi language, through non-judgmental, confidential data collection, and 

sampling among women who delivered within only two months prior to the survey. It 

was also not possible to rule out the possibility of reverse or multidirectional 

causation, for example women who were more likely to prepare for birth or deliver at 

an institution may also be more likely to seek out the ASHA for home visits. 

There were also limits to the use of formal mediation analytical techniques in this 

study. Others recommend the need to control for intermediate confounding between 

exposures and mediators, mediators and outcomes, as well as between exposure 

and outcomes (191). Here, adjusting for any ANC and complications somewhat 

reduced the associations between home visits with birth preparedness and 

institutional delivery, but it is difficult to determine whether these reflected either or 

both confounding and mediating effects. Some important potential confounders such 

as wealth and parity were not in the dataset, as it was originally collected by UP TSU 

for efficient and practical application. Because the ASHA programme has been 

implemented in complex contexts, in contrast to clinical or more controlled research 

settings, it is also likely that there are multiple mediators between socio-economic 

position and MNCH outcomes (191). To examine these through a formal mediation 

analytical approach would require strategies such as structural equation modeling 

with strict assumptions that were unfeasible (191, 193). I will aim to use these 
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analyses to provide a basis to further explore and triangulate the nature of the 

relationships in the qualitative analyses in Chapter 8 and Chapter 9. 

The present analyses showed that the overall rate of birth preparedness of 42% was 

lower than that of institutional delivery (63%) across the 25 districts in UP. This 

indicates that many of the deliveries at hospitals were arranged near the time of 

delivery. Among those who were prepared for birth, there was a large gradient 

between women of GC and ST groups and even larger between women with the most 

and least educational attainment. Women from SC groups had higher rates of birth 

preparedness than women from tribal groups. The socio-economic gradient was even 

greater between those who had delivered in an institution, by caste and particularly by 

education group. Yet, similar to birth preparedness, the institutional delivery rates 

were also higher among SC and OBC groups than the ST group. The NFHS-4 

surveyed 97,661 women across UP and reported the proportion who received 

counseling for institutional delivery and the proportion of women who actually had an 

institutional delivery. The proportion of women who received counseling for 

institutional delivery was similar across caste and education groups in UP overall 

(63% on average), and only lower among women from ST groups (50%) (38). The 

institutional delivery rate was 68% in the NFHS-4 sample, a few percentage points 

higher than in this study (38). Among the institutional deliveries, 48% were at a public 

facility and 18.5% in private facilities. More SC women delivered in public facilities 

(49%) than GC women (40%). Conversely, private deliveries were more common 

among women from OBC groups (23%) and women from the GC group (36%). 

Among educational groups, there was little difference between groups in public facility 

delivery rates, yet private facility rates were inequitable on a large gradient (14% 

among uneducated versus 46% among those with over 12 years), causing overall 

institutional delivery rates to be inequitable by education group (38). Another study 

among a representative sample of 4912 women in the 25 HPDs of UP showed that 

institutional delivery was significantly lower among SC/ST and OBC women 

compared to GC women, illiterate compared to literate, and women in lower 

compared to higher wealth groups (using a dichotomised standard of living index) 

(44). Lim et al. found that overall rates of institutional deliveries in India, including in 

UP, have increased substantially in the last decade, which they attributed in part to 

the JSY incentives (198). Yet findings in other studies in UP and in neighbouring 

states showed that inequalities in institutional delivery between wealth quintiles have 

remained high compared to ENC outcomes (31, 43, 182, 199). 
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The results in this chapter showed that birth preparedness and institutional delivery 

were strongly associated with having any third trimester home visits overall, before 

and after controlling for maternal age and religion. In this study, adjusting the models 

by third trimester home visits slightly reduced the caste and educational inequalities in 

birth preparedness between highest and lowest categories, though confidence 

intervals for the effect estimates for caste and education still overlapped (200). When 

adjusting for third trimester home visits in models for the outcome of institutional 

delivery, the initially high degree of caste and education inequalities were lower for 

those with any third trimester home visits than for those without. Yet the larger degree 

of difference in the stratified models suggested that having any third trimester home 

visits was most likely to have moderated (reduced) than mediated the relationships 

between caste and education and birth preparedness, and particularly institutional 

delivery, even when adjusting for having any pregnancy complications or ANC check-

ups. As shown in the previous chapter, coverage of third trimester home visits in the 

CBTS-1 survey was around 50%, but not inequitable by caste or education, 

suggesting that the observed inequalities in outcomes did not flow from inequitable 

coverage, and in fact the gaps were narrower among those with exposure to ASHA 

home visits in late pregnancy. In this study, the relationship of home visits with birth 

preparedness, and to a lesser extent institutional delivery, also seemed to have been 

related to women having any ANC check-ups. Another study in UP showed that those 

with any compared to no ASHA home visits during pregnancy had significantly higher 

rates of reporting four or more ANC visits (8.3 versus 5.6 weighted percentage, 

p<0.05) and institutional delivery (70.7 versus 56.3 weighted percentage, p<0.001) 

overall (44). A review of factors influencing delivery service use reported that those 

receiving any ANC were more likely to deliver at institutions overall, potentially 

because they were more familiar with the health system or recommended to use them 

during ANC. These relationships were likely also confounded by the fact that the 

same people who had greater access to services for ANC also had access to 

institutional delivery (98). In this way, studies in UP seem to support the hypothesis 

that ASHAs‘ home visits in the third trimester are associated with higher birth 

preparedness and institutional delivery after taking into account maternal age, 

religion, caste, education, as well as whether women had any pregnancy 

complications and ANC check-ups. 

This study also suggested that home visits did not greatly mediate the associations 

between socio-economic position and birth preparedness or institutional delivery. 

However there appeared to be some moderating effects, as there was evidence of 
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lower socio-economic inequalities in these outcomes among women with compared 

to without any home visits in the third trimester. Related studies evaluating community 

interventions in South Asia have also reported on the relationships between 

intervention exposure and lower inequalities in birth preparedness and institutional 

delivery rates, usually by wealth and sometimes education levels. In UP, Seth et al.‘s 

cross-sectional study among 4912 women found that there was no significant 

interaction between women‘s caste group and having any home visits in predicting 

institutional delivery (44). However, they found that women with lower wealth reported 

higher rates of institutional delivery with compared to without any ASHA home visits 

(OR: 2.11; 95% CI: 1.71, 2.60), while this was not the case for those with higher 

wealth. For those with compared to without home visits, the institutional delivery rates 

were also higher among women who were illiterate (OR: 2.34; 95% CI: 1.83, 3.02) 

than those who were literate (OR: 1.33; 95% CI: 1.02, 1.71). Their findings suggest 

that ASHA home visits contributed to greater equity in care-seeking based on 

resource-based dimensions (literacy and wealth), but not for identity-based groups 

(religion and caste) (possibly due to their combining ST and SC groups) (44). Baqui et 

al.‘s quasi-experimental study of an intervention involving NGO technical support to 

the ASHA programme in two districts of UP found that birth preparedness and skilled 

birth attendance became more equitable in the intervention district but remained 

inequitable in the comparison district (43). Sidney et al.‘s descriptive study in a similar 

context in north India reported that while 86% of women had ASHA home visits, 17% 

had received support from them to make a birth plan and 13% for arranging a vehicle. 

However, among those visited by an ASHA, 77% went for a delivery at a public facility 

(201). Quayyum et al.‘s study in three intervention and two control districts of 

Bangladesh examined the equity effects of interventions in which CHWs were given 

intensive training in the intervention areas to identify, counsel, and provide linkages to 

delivery services and financial support for pregnant women. They found that public 

facility deliveries increased more among the poorest than the richest households in 

intervention (change in CoI:-0.228; 95% CI:-0.620, 0.160) as well as comparison 

districts, which were not statistically significantly different. Yet skilled-based 

attendance at home did improve significantly more among people in the lowest 

compared to highest wealth quintile in the intervention (change in CoI:-0.094, 95% CI: 

-0.190, 0.002) but not comparison district (183). 

Other related studies examined the effects of community interventions on skilled birth 

attendance with different components than home visits, such as training CHWs as 

community birth attendants and women‘s groups. Huq et al.‘s study in Bangladesh 
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examined the effects of a programme training community skilled birth attendants to 

conduct safe deliveries, as the majority of deliveries in that region were at home. 

They found that the use of community skilled birth attendants at delivery improved 

most in the lowest performing area (based on baseline skilled birth attendance, SBA, 

which also had higher numbers of women from the lower education and wealth 

groups across the time points) (182). They also found that inequalities in SBA based 

on women‘s education, but not socio-economic status, increased between baseline 

and endline in the lowest performing areas (182). The study stressed that the 

community skilled birth attendants‘ ability to address accessibility issues through 

home-based SBA in the remotest areas where lower socio-economic groups lived 

was an important mechanism for achieving equitable results, yet the reasons for the 

remaining educational inequalities were unaddressed (182). In the trial of women‘s 

groups in Jharkhand and Odisha, institutional delivery had not improved for either 

those who were more or less marginalised (based on literacy or wealth) in the 

intervention or control areas (31). The remaining inequalities in birth preparedness 

and particularly skilled birth attendance or institutional delivery in many studies on 

CHW interventions indicates that there were contextual barriers to their efforts, as 

explored in the results of the systematic review in §4.3.2, and in the qualitative results 

here (43, 182, 183). 

In contrast to birth preparedness and institutional delivery outcomes, caste and 

education inequalities in ENC practices appeared to be low in this study, except for a 

small educational gradient in delayed bathing for at least 24 hours. In the present 

analysis, third trimester home visits were also not strongly statistically associated with 

ENC practices. The NFHS-4 in UP found that only 25% of women breastfed within 

one hour; however the survey also reported that 68% breastfed within the first 24 

hours in 2015/16 (38). The rate of early breastfeeding within one hour was not 

noticeably different between education or caste groups, as in this study (38). A 

Countdown to 2015 study also reported that rates of ENC practices have been among 

the lowest but also least inequitable outcomes across 54 countries between 2000 and 

2007 (199). 

The findings suggested that socio-economic inequities in ENC were not greatly 

influenced by having any third trimester home visits, except for education differences 

in delayed bathing, which differs somewhat from other studies. In Baqui et al.‘s study 

of the home visiting programme supported by an NGO in two districts of UP, clean 

cord care and delayed bathing for six hours were similarly improved between wealth 

quintiles, and immediate breastfeeding improved most among the poorest quintiles, 



 

140 

 

 

while utilisation of health services remained more inequitable even though 

improvements were made in the intervention district rather than the comparison 

district (43). In Jharkhand and Odisha, Houweling et al. found that high and equitable 

coverage of women‘s group membership led to improved home-based care practices 

(including clean cord care, delayed bathing and early breastfeeding) in both lower and 

higher socio-economic position groups, which was consistent in a meta-analysis of 

similar interventions in Nepal and Bangladesh (31, 46). Other studies point to the role 

of cultural norms in shaping ENC practices at home, and the role of other health 

providers in guiding these practices at facilities (31, 43). In this way, the results from 

this chapter and others in south Asia suggested that CHW interventions could play a 

role in lowering socio-economic inequalities in birth preparedness and institutional 

delivery, and to a lesser extent ENC practices in which there were lower inequities to 

start with in this study.  

6.5 Conclusion  

This chapter‘s results suggest that there were lower caste- and education-based 

inequalities in birth preparedness, institutional delivery and delayed bathing among 

those who received home visits in the third trimester compared to those without. Birth 

preparedness appeared to be somewhat more equitable when women with home 

visits also had ANC check-ups, suggesting a synergy between CHWs‘ activities that 

are meant to increase these outcomes equitably. The high inequalities in the 

institutional delivery rates in UP and other Indian states suggest that there are other 

contextual factors that disadvantage the poorest and lowest caste and education 

groups, which ASHAs may have been less able to address. ASHAs‘ home visits were 

also less strongly associated with ENC practices, which were low but also not greatly 

inequitable. It was encouraging that women‘s reported delayed bathing appeared to 

be higher and equitable between education groups when they had any third trimester 

home visits. However, it is important to understand whether counseling by CHWs and 

health care staff was consistent enough to shift family and community norms on 

newborn care practices. Though the relationships may not be causal, the evidence 

that there were lower inequalities in reported behavioural MNH outcomes between 

women of different caste or education groups when women had any home visits by 

an ASHA in the third trimester than none warrants further exploration in subsequent 

chapters of this thesis. 
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Chapter 7 To what extent does exposure to any 

home visits in the third trimester of pregnancy 

affect socio-economic inequalities in perinatal 

mortality in UP? 

7.1 Chapter overview  

The last chapter showed evidence of lower caste and education inequalities in birth 

preparedness, institutional delivery, and to a lesser extent delayed bathing, among 

women who had received any third trimester home visits compared to none from an 

ASHA. In contrast, the overall and socio-economic inequalities in rates of other ENC 

practices, including early breastfeeding, clean cord care and skin-to-skin contact, 

were low and not strongly related to having third trimester home visits. 

This chapter addresses Objective 4 of the thesis by examining the extent to which 

exposure to any third trimester home visits may affect the relationship between socio-

economic position and perinatal mortality. I do this by following four analytical steps: 

first, I describe inequalities in perinatal mortality by caste and education groups 

overall (Objective 4.1 i)), and separately for delivery place (Objective 4.1 ii)) as well 

as exposure to any third trimester home visits (Objective 4.1 iii)). Next I determine if 

there is a relationship between third trimester home visits and perinatal mortality 

(Objective 4.2). Third, if there is an association in the previous step, I examine the 

extent to which the association between SEP variables (caste and education) and 

perinatal mortality may be mediated by third trimester home visits by comparing the 

models without and with adjustment for the latter (Objective 4.3 i)). Finally, I examine 

the extent to which associations between caste and education with perinatal mortality 

may be moderated by third trimester home visits, overall and at each delivery place. 

To do this, I included interaction terms for exposure to any home visits by caste and 

education separately in the analyses of the relationships between SEP with perinatal 

mortality. Alternatively, I stratified these analyses by women‘s exposure to any third 

trimester home visits, and then also by delivery place (Objective 4.3 ii)). The 

analytical frameworks depicting these sub-objectives are provided in Appendix 5, 

Figures A.5.1 to A.5.4, which follow the same logic and analytical approach as in the 

previous chapter. 
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7.2 Overview of analytical methods 

For this chapter I conducted analyses in Stata 13 with CBTS-1. More details about 

the dataset are provided in the Methodology, §3.3.1. I now describe the analytical 

steps and choice of models for each sub-objective in line with the analytical 

frameworks. 

Objective 4.1) To determine the perinatal mortality rate among women who 

delivered in the last two months, by socio-economic position (caste and 

education groups) i) overall, ii) in each delivery place, and iii) without and with 

any third trimester home visits (overall and at each delivery place) 

I tabulated the number of stillbirths and early newborn deaths by day after delivery 

(shown in Table 7.1). I ran cross-tabulations for perinatal mortality overall and for 

each caste and education group. I also ran unadjusted GLM with a binary distribution, 

and identity and log link functions respectively to produce both RD and RR values as 

simple measures of inequality, and the SII and RII as complex measures of inequality 

(described in the Methods, §3.3.7). SII and RII were computed because plots of the 

collapsed predicted estimates for the SII/RII index (same value) for each SEP 

category against the proportion of women in the sample reporting the outcome 

showed some degree of linearity (see plots in Figures A.5.5 and A.5.6 in Appendix 5). 

I used a live birth as the reference category for which to compare perinatal deaths in 

the analyses, meaning that effect estimates that are negative or less than one 

represent larger inequalities between the highest and lowest socio-economic 

categories. The results for this sub-objective are presented in Table 7.2. The RD and 

RR estimates were produced for each delivery place separately (Table 7.3) and then 

also for those without and with any third trimester home visits, overall and by delivery 

place (Table 7.4). 

Objective 4.2) To examine the relationship between women’s exposure to any 

third trimester home visits and perinatal mortality 

To assess the relationship between exposure to any third trimester home visits and 

perinatal mortality rates, I used univariable and multivariable GLM with a binary 

distribution, using an identity link function to obtain RD values, and a log link function 

to obtain RR values. These models were run first without and then with adjustment for 

the confounders of maternal age, and any pregnancy and intrapartum complications, 

but not religion as this was not significantly related to the outcome and caused failed 

convergence in all models. Finally, I added hypothesised mediators of the relationship 
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between home visits and the outcome, including birth preparedness and delivery 

place. Having any ANC check-ups was not independently associated with perinatal 

mortality outcome in these models and therefore excluded. The results are presented 

in Table 7.5. 

Objective 4.3 i) To understand the extent to which socio-economic position 

differences in perinatal mortality can be explained by third trimester home 

visits as a mediator 

I ran univariable and multivariable GLM to examine the extent to which the 

relationships between women‘s socio-economic position and perinatal mortality might 

be explained by third trimester home visits as a mediator. These were all run with a 

binary distribution, and with an identity link function to obtain RD values, and a log link 

function to obtain RR values. This was done by first running the models without, and 

then with adjustment for the confounder variable of maternal age. Then I ran the 

model adjusting for any third trimester home visits. I then further adjusted the model 

by hypothesised mediators of the relationship between caste or education and 

perinatal mortality, including birth preparedness, institutional delivery, and any 

pregnancy and intrapartum complications. ENC practices were not included as 

potential mediator variables because they were only collected in the survey for those 

who reported a live birth and the measure of perinatal mortality by definition includes 

stillbirths. The estimates obtained from these models are presented in Table 7.6. 

Objective 4.3 ii) To understand the extent to which socio-economic position 

differences in perinatal mortality can be explained by home visits as a 

moderator 

There appeared to be some differences in the relationship between caste and 

education with PMR among women with versus without any third trimester home 

visits when plotted as two-way graphs (see Figures A.5.7 and A.5.8 in Appendix 5). 

Hence, I ran unadjusted and adjusted GLM with both identity link and log link 

functions (for RD and RR values respectively). I first adjusted models for maternal 

age as a confounder. Interaction terms between third trimester home visits and caste 

and education separately were introduced into the models, which were then adjusted 

by potential mediators of birth preparedness, delivery place, and any pregnancy and 

intrapartum complications (Table A.5.5 in Appendix 5). Then as an alternative, I 

stratified the models that adjusted for maternal age by third trimester home visits, and 

then ran the same models adjusted for potential mediators including birth 

preparedness, delivery place, and any pregnancy and intrapartum complications 
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(shown in Table 7.7). I then ran this model but stratified by rather than adjusted for 

delivery place, given that PMR was notably different by delivery place in Table 7.3 

and Table 7.4. The results are shown in Table 7.8. 

7.3 Results 

Objective 4.1) To determine the perinatal mortality rate among women 

who delivered in the past two months, by socio-economic position (caste 

and education groups) i) overall, ii) in each delivery place, and iii) without 

and with any third trimester home visits at each delivery place 

As shown in Table 7.1, there were 1193 that reported a stillbirth, and 1161 who 

reported an early neonatal death in the CBTS-1 sample. I graphed the proportion of 

neonatal deaths by day of death to visually assess if there was heaping of reported 

deaths at one week or at other time points until the 60th day after delivery (the 

inclusion criteria for women in the survey). I then disaggregated these by socio-

demographic characteristics and exposure to third trimester home visits in the survey 

to assess if there were systematic differences. These graphs are presented in 

Appendix 5, Figures A.5.9 to A.5.14. The graphs, as well as Table 7.1 here, show that 

the greatest number of neonatal deaths occurred on the first day after delivery overall, 

and steadily decrease in number as the days after delivery increase, which is 

consistent with global trends (141). There was no heaping at day six or seven. There 

was some heaping beyond seven days, at day 10, 15, 20, and 30. This was 

somewhat more evident among women aged between 15 and 29, from GC groups, 

having between 1 to 5 standards of education, and to a lesser extent among Muslim 

women. 
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Table 7.1 Distribution and time of stillbirths and neonatal deaths among women 
in CBTS-1  

 Number of deaths, n / n births (% of total 
births for that time period) 

Stillbirths 1193 / 52588 (2.3)  

Perinatal deaths (including stillbirths and 
early neonatal deaths) 

2354 / 52588 (4.5) 

Early neonatal deaths (0-6 days after birth)  1161 / 51395 (2.3) 

Late neonatal deaths (7-28 days after birth) 747 / 51395 (1.5) 

Neonatal deaths (0-28 days after birth) 1908 / 51395 (3.7) 

 Number of early neonatal deaths, n 
deaths each day / n deaths overall (% of 
early neonatal deaths overall) 

Early neonatal death - day 0 637 / 1161 (54.9)  

Early neonatal death - day 1 200 / 1161 (17.2) 

Early neonatal death - day 2 132 / 1161 (11.4)  

Early neonatal death - day 3 135 / 1161 (11.6) 

Early neonatal death - day 4  77 / 1161 (6.6) 

Early neonatal death - day 5 67 / 1161 (5.8) 

Early neonatal death - day 6 51 / 1161 (4.4) 

Table 7.2 shows the overall and socio-economic differences in perinatal mortality 

rates. The denominators are different in this chapter than for analyses of other 

outcomes in Chapter 6, due to differing numbers of missing responses for different 

outcomes. There was a perinatal mortality rate of 44.8 (95% CI: 43.0, 46.6) deaths 

per 1000 births overall. In the unadjusted models, there was no statistically significant 

difference in PMR between caste groups. Though the differences were small, PMR 

was highest among women in GC, then OBC, SC and ST groups. The SII and RII 

values were also not statistically significant, given the small differences between 

caste groups. 

There were significant unadjusted differences in PMR between education groups, as 

women‘s reported PMR decreased with increasing education level. This was reflected 

in an absolute RD of -13.8 perinatal deaths per 1000 births (95% CI: -18.8, -8.7) 

between the highest and lowest education groups, or an SII of -18.5 (95% CI: -25.2, -

11.8). The relative difference in the PMR between the highest and lowest groups was 

0.71 (95% CI: 0.62, 0.82). In terms of the RII, the ratio of the PMR between those with 

the highest and lowest education scores was 0.66 (95% CI: 0.56, 0.77). 
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Table 7.2 Perinatal mortality rates, overall and by caste and education 

Variables Number of perinatal deaths /     
n births 

Perinatal mortality rate,  
per 1000 births (95% CI) 

Overall 2354 / 52588 44.8 (43.0, 46.6) 

Caste
a. 

  

Scheduled Tribe 95 / 2215 42.9 (35.2, 52.2) 

Scheduled Caste 543 / 12330 44.0 (40.6, 47.8) 

Other Backward Class 1099 / 24569 44.7 (42.2, 47.4) 

General Caste 306 / 6320 48.4 (43.4, 54.0) 

RD
b.

 (95% CI)  5.5 (-4.4, 15.5) 

RR
b.

 (95% CI)  1.13 (0.90, 1.41) 

SII
c.
 (95% CI)  5.4 (-2.9, 13.8) 

RII
c.
 (95% CI)  1.13 (0.94, 1.37) 

Education   

None/ illiterate 1476 / 30600 48.2 (45.9, 50.7)  

1-5 standards 260 / 5689 45.7 (40.6, 51.4) 

6-10 standards 397 / 9887 40.2 (36.5, 44.2) 

>10 standards 221 / 6412 34.5 (30.3, 39.2) 

RD
b.

 (95% CI)  -13.8 (-18.8, -8.7) 

RR
b.

 (95% CI)  0.71 (0.62, 0.82) 

SII
c.
 (95% CI)  -18.5 (-25.2, -11.8) 

RII
c.
 (95% CI)  0.66 (0.56, 0.77) 

a. 
For SII/RII analyses, the responses for the caste category ―don‘t know‖ were treated as 

missing. For RD/RR, the ―don‘t know‖ responses were included but not shown in the tables.
 

b. 
RD gives the absolute difference in the proportion reporting the outcome in the highest (GC 

or >10 years education) compared to the lowest socio-economic position category (ST and 
None/illiterate for education). The coefficient was multiplied by 1000 to reflect the absolute 
difference in the proportion of women having reported a perinatal death per 1000 births. RR 
gives the ratio of the proportion reporting the outcome in the highest (GC or >10 years 
education) divided by the proportion in the lowest socio-economic category (ST and 
None/illiterate for education). RR estimates were exponentiated due to use of log link function. 
c. 

To interpret the SII, the coefficient was multiplied by 1000 to reflect the absolute difference in 
the proportion of women having reported a perinatal death per 1000 births, for those with the 
lowest educational attainment compared to those with the highest level of education, based on 
the slope of the relationship between the perinatal mortality rate and socio-economic position 
for all groups from the regression model. For RII, the exponentiated coefficient is presented 
due to the use of a log-link function in the model. A score that is below 1 indicates larger 
inequalities between high and low socio-economic positions. 
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To fulfill Objective 4.1 ii), I describe caste and education differences in PMR, this time 

looking at how they differ between women at each delivery place. Table 7.3 shows 

that for home deliveries, there were negligible unadjusted differences in PMR 

between caste groups. Caste inequalities in PMR were much larger at private than 

public facilities; these increased on gradients in different directions so that the PMR 

among GC women was higher than among ST women at public facilities but 

appeared much lower at private facilities. For deliveries in public facilities, there was a 

slightly higher unadjusted PMR among women in GC than ST groups (RD=9.2; 95% 

CI: -4.0, 22.4). For deliveries in private hospitals, there was a large negative gradient 

in PMR so that the GC group had a lower PMR by 46.9 perinatal deaths per 1000 

births (95% CI: -101.9, 8.2) than the ST group (though confidence intervals were wide 

and crossed one, likely due to lower numbers among private hospital deliveries in 

each group).  

The education-wise unadjusted differences in PMR also varied by delivery place, 

though at each there were negative inequalities such that the highest education group 

had lower PMR than those less educated. For home deliveries the unadjusted 

differences were similar but a little lower than for deliveries at public hospitals, 

reflected by RD values of -13.3 deaths per 1000 births (95% CI: -23.0, -2.6) and -15.7 

(95% CI: -22.3, -9.2) respectively (RRs were nearly the same, at 0.67; 95% CI: 0.56, 

0.81). For deliveries in private hospitals, conversely, there was an unadjusted rate 

difference of 44.2 deaths per 1000 births (95% CI: -59.5, -28.8) lower PMR among 

women with over ten standards compared to none (with a significant RR of 0.50, 95% 

CI: 0.38, 0.65). 
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Table 7.3 Perinatal mortality rates, and their unadjusted associations with socio-economic position variables (caste and education), at 
each delivery place  

 Home delivery Public facility delivery Private facility delivery 

Variables PMR (per 
1000 births) 

(95% CI) 

RD (95% CI) RR (95% CI)  PMR (per 
1000 births) 

(95% CI) 

RD (95% CI) RR (95% CI) PMR (per 
1000 births) 

(95% CI) 

RD (95% CI) RR (95% CI) 

Caste          

Scheduled 
Tribe 

39.2 (28.8, 
53.3)

a.
  

Ref Ref 
36.2 (26.5, 

49.1)
a. Ref Ref 

118.9 (75.1, 
183.2)

a.
 

Ref Ref 

Scheduled 
Caste 

35.3 (30.3, 
41.0) 

-3.9 (-17.2, 
9.2) 

0.90 (0.64, 
1.26) 

44.1 (39.4, 
49.3) 

7.9 (-4.3, 
20.1) 

1.22 (0.88, 
1.69) 

84.2 (68.6, 
103.1)

a.
 

-34.6 (-90.4, 
21.1) 

0.71 (0.43, 
1.16) 

Other Backward 
Class 

39.3 (35.5, 
43.5)

 
0.07 (-12.7, 

12.9) 
1.00 (0.72, 

1.39) 
43.7 (40.3, 

47.4) 
7.5 (-4.2, 

19.2) 
1.21 (0.88, 

1.66) 
67.3 (58.5, 

77.4) 
-51.5             

(-105.4, 2.3) 
0.57 (0.35, 

0.90) 

General Caste 
38.9 (30.9, 

48.8)
a.
 

-0.37 (-15.4, 
14.6) 

0.99 (0.78, 
1.45) 

45.3 (38.8, 
52.9) 

9.2 (-4.0, 
22.4) 

1.25 (0.89, 
1.77) 

72.0 (58.5, 
88.3)

a.
 

-46.9             
(-101.9, 8.2) 

0.61 (0.37, 
0.99) 

Education          

None/ illiterate 
41.4 (38.2, 

44.9) 
Ref Ref 

47.9 (44.6, 
51.5) 

Ref Ref 
88.7 (78.0, 

100.8) 
Ref Ref 

1-5 standards 
30.1 (23.4, 

38.7) 
-11.3 (-19.5, 

-3.0) 
0.73 (0.56, 

0.95) 
45.0 (38.3, 

52.9) 
-2.9 (-10.9, 

5.1) 
0.94 (0.79, 

1.12) 
100.5 (78.8, 

127.4) 
11.8 (-14.9, 

38.4) 
1.13 (0.86, 

1.49) 

6-10 standards 
36.9 (30.3, 

44.7) 
-4.5 (-12.4, 

3.4) 
0.89 (0.72, 

1.10) 
36.2 (31.7, 

41.3) 
-11.7 (-17.7, 

-5.8) 
0.75 (0.65, 

0.88) 
63.0 (51.4, 

77.1) 
-25.7 (-42.7, 

-8.6) 
0.71 (0.56, 

0.90) 

>10 standards 
28.1 (19.6, 

40.2) 
-13.3 (-23.9, 

-2.6) 
0.68 (0.47, 

0.98) 
32.2 (27.0, 

38.2) 
-15.7 (-22.3, 

-9.2) 
0.67 (0.56, 

0.81) 
44.5 (35.3, 

56.1) 
-44.2 (-59.5, 

-28.8) 
0.50 (0.38, 

0.65) 
a. 

These cells had n<100 deaths, which may have led to larger confidence intervals. 
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Table 7.4 shows caste and education differences in PMR at each delivery place, and 

now stratified by whether women had none compared to any third trimester home 

visits. Among home deliveries, there were no marked caste differences in PMR 

among women without or with any third trimester home visits. There were decreasing 

rates of perinatal mortality with increasing educational levels, among those with and 

without any third trimester home visits.  

For public deliveries, among women without any third trimester home visits there was 

a higher PMR among the GC, OBC and SC groups than ST women. Further, among 

those with any home visits there were no noticeable caste differences in PMR. 

Among women without, and to a lesser degree, with third trimester home visits, PMR 

decreased with higher educational attainment. Among those with any home visits 

delivering at public hospitals, the PMR was similar to those with home deliveries with 

any home visits.  

There was much higher PMR for private facility deliveries than home or public facility 

deliveries. Women delivering at private facilities in GC groups had much lower PMR 

than other groups and especially ST or SC groups. These differences appeared to be 

slightly less stark among those with than without any third trimester home visits 

(though confidence intervals were wide). There was also much higher PMR with lower 

education levels, for women without, though a little less with, any third trimester home 

visits. Given these results on the differences in socio-economic position inequalities in 

PMR at delivery places, I use GLM analyses to obtain adjusted estimates and 

confidence intervals in Objective 4.3 ii) to understand whether the role of home visits 

in moderating the relationships between socio-economic position variables and PMR 

may be different by place of delivery. 
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Table 7.4 Perinatal mortality rates by socio-economic position group, stratified by place of delivery and third trimester home visits 

 Overall Home delivery Public facility Private facility 

 

Without any 
third trimester 
home visits 

With any third 
trimester home 

visits 

Without any 
third trimester 
home visits 

With any third 
trimester home 

visits 

Without any 
third trimester 
home visits 

With any third 
trimester home 

visits 

Without any 
third trimester 
home visits 

With any third 
trimester home 

visits 

Variables 

PMR (per 
1000 births) 

(95% CI) 

PMR (per 
1000 births) 

(95% CI) 

PMR (per 
1000 births) 

(95% CI) 

PMR (per 
1000 births) 

(95% CI) 

PMR (per 
1000 births) 

(95% CI) 

PMR (per 
1000 births) 

(95% CI) 

PMR (per 
1000 births) 

(95% CI) 

PMR (per 
1000 births) 

(95% CI) 

Caste         

Scheduled Tribe 44.0 (34.2, 
56.5)

a.
  

41.2 (30.0, 
56.4)

a. 
41.3 (28.8, 

58.8)
a.
  

34.2 (18.5, 
62.5) 

35.3 (22.6, 
54.6)

a. 
37.1 (24.1, 

56.8)
a.
   

129.9 (71.0, 
225.7)

a. 
106.1 (51.1, 

207.2)
a. 

Scheduled Caste 52.4 (46.8, 
58.6) 

37.3 (33.1, 
42.1) 

39.1 (32.4, 
47.2) 

30.1 (23.4, 
38.6)

a.
 

56.6 (48.0, 
66.6) 

37.2 (31.9, 
43.3) 

106.8 (81.9, 
138.3) 

64.7 (46.9, 
88.8)

a.
 

Other Backward 
Class 

49.7 (45.8, 
53.9) 

40.7 (37.5, 
44.1) 

40.0 (34.9, 
45.7) 

38.5 (32.9, 
45.0) 

52.9 (46.8, 
59.7) 

38.5 (34.6, 
42.9) 

75.2 (62.3, 
90.6)

a.
 

59.8 (48.4, 
73.5)

a.
 

General Caste 55.1 (47.4, 
63.9) 

42.5 (36.2, 
49.9) 

43.6 (32.7, 
58.0)

a.
 

32.5 (22.0, 
47.6)

a.
 

57.6 (46.2, 
71.7)

a.
 

37.5 (30.1, 
46.7)

a.
 

68.7 (51.3, 
91.4)

a.
 

75.8 (56.3, 
101.4)

a.
 

Education         

None/ illiterate 51.3 (47.8, 
54.9) 

45.4 (42.3, 
48.8) 

42.4 (38.2, 
47.0) 

40.0 (35.1, 
45.4) 

55.2 (49.5, 
61.6) 

43.5 (39.4, 
47.9)  

93.3 (77.8, 
111.4) 

84.5 (70.3, 
101.3) 

1-5 standards 57.1 (48.5, 
67.1) 

37.3 (31.3, 
44.3) 

36.2 (26.5, 
49.4)

a.
 

23.1 (15.1, 
35.1)

a.
 

63.6 (50.4, 
79.8)

a.
 

35.4 (28.2, 
44.3)

a.
 

107.8 (77.2, 
148.5)

a.
 

93.3 (65.2, 
132.0)

a.
 

6-10 standards 47.1 (41.1, 
54.0) 

35.1 (30.7, 
40.2) 

39.1 (30.1, 
50.6)

a.
 

34.3 (25.5, 
46.0)

a.
 

44.8 (36.7, 
54.7)

a.
 

31.5 (26.4, 
37.6) 

70.6 (53.6 
(92.5)

a.
 

55.9 (41.2, 
75.3)

a.
 

>10 standards 37.0 (30.5, 
44.8)

a.
 

32.7 (27.4, 
38.9) 

27.6 (16.4, 
46.0)

a.
 

28.7 (17.4, 
47.0)

a.
 

36.0 (27.4, 
47.2)

a.
 

30.0 (24.0, 
37.5)

a.
  

44.9 (32.4, 
61.9)

a.
 

44.2 (31.6, 
61.5)

a.
 

Total 49.5  46.9, 
52.4) 

40.8 (38.6, 
43.1) 

40.7 (37.1, 
44.6) 

36.5 (32.7, 
40.8)  

51.3 (47.2, 
55.8) 

38.0 (35.2, 
40.9) 

76.5 (67.4, 
86.7) 

68.6 (60.1, 
78.2)

a.
 

a. 
These cells had n<100 deaths, which may have led to larger confidence intervals. 
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Objective 4.2) To examine the relationship between women’s exposure to 

any third trimester home visits and perinatal mortality 

I examined the extent to which exposure to any third trimester home visits was related 

to PMR, before and after adjusting for confounders, and then potential mediators, 

which is presented in Table 7.5 (abridged tables are presented in the chapter, with 

unabridged versions in Tables A.5.1 to A.5.5 in Appendix 5). When adjusting for 

confounders of maternal age, and then caste and education, there was a significant 

association between any third trimester home visits and lower PMR, with an RD of -

7.6 perinatal deaths per 1000 births (95% CI: -11.1, -4.0) or RR of 0.84 (95% CI: 0.77, 

0.90). When also adjusting for any pregnancy and intrapartum complications, having 

any third trimester home visits remained significantly associated with lower PMR, with 

an absolute difference of -5.8 perinatal deaths per 1000 births (95% CI: -9.1, -2.4), or 

a 0.85 (95% CI: 0.80, 0.92) times lower rate. It is possible that women‘s experience of 

any complications confounded the relationship between home visits and PMR 

(supported by the analyses in Table A.5.6 in Appendix 5 showing that the proportion 

of women reporting any complications was slightly lower among women who did 

versus did not have any third trimester home visits, and that the former had lower 

PMR than the latter). The associations were similar in model 5 in Table 7.5 that 

adjusted for birth preparedness and delivery place, suggesting that they were not 

strong confounders and/or mediators of the relationship between home visits and 

PMR. 
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Table 7.5 The association between exposure to any third trimester home visits and perinatal mortality among women who delivered in 
the past two months 

 
PMR (per 
1000 
births) 
(95% CI) 

Model 1) Unadjusted  Model 2) Adjusted for 
maternal age  

Model 3) Adjusted for 
maternal age, caste, 
and education 

Model 4) Adjusted for 
maternal age, caste, 
education, and any 
complications 

Model 5) Adjusted for 
maternal age, caste, 
education, any 
complications, birth 
preparedness and 
institutional delivery

a. 

Variables 
 RD (95% 

CI) 
RR (95% 
CI) 

RD (95% 
CI) 

RR (95% 
CI) 

RD (95% 
CI) 

RR (95% 
CI) 

RD (95% 
CI) 

RR (95% 
CI) 

RD (95% 
CI) 

RR (95% 
CI) 

Any third 
trimester 
home visits  

           

No 
49.5 

(46.9, 
52.4) 

Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref 

Yes  
40.8 

(38.6, 
43.1) 

-8.7  
(-12.3,      

-5.2) 

0.83 (0.76, 
0.89) 

-8.3   
(-11.8,       

-4.7) 

0.83 (0.76, 
0.89) 

-7.6  
(-11.1,       

-4.0) 

0.84 (0.77, 
0.90) 

-5.8  
(-9.1,  
-2.4) 

0.85 (0.80, 
0.92) 

-6.1 (-9.5, 
-2.8) 

0.83 (0.77, 
0.90) 

a. 
Religion was omitted because it was not significant. Institutional delivery was added as a binary variable, because using the delivery place variable that 

separated facility types (private from public) caused convergence failure, and the relationship of delivery place and PMR was not the main subject of this sub-
question. 
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Objective 4.3 i) To understand the extent to which socio-economic 

position differences in perinatal mortality can be explained by third 

trimester home visits as a mediator 

I assessed the extent to which the relationships between SEP variables and perinatal 

mortality may be mediated by third trimester home visits. Table 7.6 shows the 

analyses of the associations between SEP and PMR, before/after adjusting for third 

trimester home visits, and then also adjusting for birth preparedness, any 

complications, and delivery place as hypothesised mediators of the relationships 

between SEP and PMR. When first adjusting for maternal age, there was an 

insignificant relationship between caste and PMR, such that women in the ST, SC 

and OBC groups had nearly the same PMR, while the GC group had 6.7 more 

perinatal deaths per 1000 births than those in the ST group (95% CI: -3.0, 16.7). In 

that model, there was a significant negative association between education and PMR, 

so that those with over ten years of education reported 16.2 fewer perinatal deaths 

per 1000 births than those who had no education or were illiterate (95% CI: -21.3, -

11.0), with a RR of 0.66 (95% CI: 0.69, 0.83). 

When adding exposure to any third trimester home visits in model 3, the associations 

between both caste and education with PMR were slightly greater but still insignificant 

for caste, and less strong but still large for education at a RD of -15.5 (95% CI: -20.7, 

-10.3) and RR of 0.67 (95% CI: 0.58, 0.78). Then after adding any pregnancy or 

intrapartum complications, birth preparedness and institutional delivery in model 4, 

the association between caste and perinatal mortality became slightly lower and 

insignificant, reflected by an absolute difference of 2.4 perinatal deaths per 1000 

births more among the GC compared to the ST group (95% CI: -6.8, 11.6), with a RR 

of 1.26 (95% CI: 1.00, 1.58). However, the educational differences did not greatly 

reduce, with a RD of 14.5 fewer deaths per 1000 births among those with over ten 

years of education compared to none (95% CI: -19.3, -9.7), and a RR of 0.63 (95% 

CI: 0.55, 0.73). This suggests that SEP inequalities in PMR were not strongly 

mediated by third trimester home visits. It appears that adjusting for women‘s 

reported experience of any complications and delivery place changed the relationship 

between caste (but not education) and PMR to a small extent. 
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Table 7.6 The extent to which associations between socio-economic position (caste and education) and perinatal mortality are 
explained by exposure to any third trimester home visits among women who delivered in the past two months 

 

Model 1) Unadjusted   Model 2) Adjusted for 
maternal age, caste and 
education 

Model 3) Adjusted for 
maternal age, caste, 
education, and any third 
trimester home visits 

Model 4) Adjusted for 
maternal age, caste, 
education, any third trimester 
home visits, any 
complications, birth 
preparedness and 
institutional delivery

a. 

Variables RD (95% CI) RR (95% CI) RD (95% CI) RR (95% CI) RD (95% CI) RR (95% CI) RD (95% CI) RR (95% CI) 

Caste          

Scheduled Tribe Ref Ref Ref Ref Ref Ref Ref Ref 

Scheduled Caste 1.1 (-8.0, 10.3) 
1.03 (0.83, 

1.27) 
0.12 (-8.9, 9.2) 

1.02 (0.83, 
1.26) 

0.74  (-8.2, 
9.7) 

1.05 (0.85, 
1.30) 

-1.5 (-9.9, 6.9) 
1.11 (0.89, 

1.37) 

Other Backward 
Class 

1.8 (-7.0, 10.7) 
1.03 (0.85, 

1.28) 
1.3 (-7.4, 10.0) 

1.05 (0.86, 
1.29) 

2.1 (-6.5, 10.7) 
1.08 (0.88, 

1.32) 
-0.80 (-8.9, 

7.3) 
1.15 (0.94, 

1.41) 

General Caste 5.5 (-4.4, 15.5) 
1.13 (0.90, 

1.41) 
6.7 (-3.0, 16.7) 

1. 20 (0.96, 
1.51) 

7.3 (-2.5, 17.0) 
1.23 (0.98, 

1.54) 
2.4 (-6.8, 11.6) 

1.26 (1.00, 
1.58) 

Education          

None/ illiterate  Ref Ref Ref Ref Ref Ref Ref Ref 

1-5 standards -2.5 (-8.5, 3.4) 
0.95 (0.83, 

1.08) 
-3.6 (-9.5, 2.3) 

0.93 (0.81, 
1.06) 

-3.6 (-9.5, 2.3) 
0.94 (0.82, 

1.07) 
-5.5 (-11.0, 

0.07) 
0.89 (0.78, 

1.01) 

6-10 standards 
-8.1 (-12.6,  

-3.5) 
0.83 (0.75, 

0.93) 
-10.5 (-15.2,  

-5.9) 
0.79 (0.71, 

0.89) 
-10.1 (-15.4,  

-7.6) 
0.80 (0.72, 

0.90) 
-10.4 (-14.5,     

-6.2) 
0.76 (0.78, 

1.01) 

>10 standards 
-13.8 (-18.8,  

-8.7) 
0.71 (0.62, 

0.82) 
-16.2 (-21.3,  

-11.0) 
0.66 (0.69, 

0.83) 
-15.5 (-20.7,  

-10.3) 
0.67 (0.58, 

0.78) 
-14.5 (-19.3,  

-9.7) 
0.63 (0.55, 

0.73) 
a. 

Religion was omitted because it was not significant in any of the models and caused failed convergence. Institutional delivery was added as a binary 
variable, because using the delivery place variable that separated facility types (private and public) caused convergence failure, and the relationship of 
delivery place and PMR was not the main subject of this sub-question. 
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Objective 4.3 ii) To understand the extent to which socio-economic 

position differences in perinatal mortality can be explained by home 

visits as a moderator 

Finally, I assessed the extent to which exposure to any third trimester home visits 

may have moderated the relationships between SEP and perinatal mortality. First I 

used an interaction term for home visits with caste and education separately, which 

were all insignificant (see Table A.5.5 found in Appendix 5). This could be due to the 

fact that caste and education were ordinal variables with somewhat uneven PMR 

differences between strata as observed descriptively in Table 7.4 and Appendix 5, 

Figures A.5.7 and A.5.8. 

I conducted stratified analyses as an alternative method, shown in Table 7.7, given 

the descriptive findings of varying levels of SEP inequalities in PMR depending on 

where women delivered and their receipt of home visits in Objective 4.1. When only 

adjusting for maternal age (religion was not significant), there was an insignificant but 

positive gradient in perinatal mortality between caste groups among those without any 

home visits. Among those with any third trimester home visits, there was a smaller 

and less significant positive RD between the GC and ST groups though the 

confidence intervals widened. After adjusting for any pregnancy and intrapartum 

complications, birth preparedness and delivery place, there was a higher RD between 

GC than ST groups of 13.3 deaths per 1000 live births, or 1.33 (95% CI: 0.99, 1.78) 

times higher rate among those without home visits. This could reflect the slightly 

inequitable absolute differences in PMR favouring ST groups, shown in Table 7.4 

where PMR among GC women was 55.1 (95% CI: 47.4, 63.9) deaths per 1000 births 

versus 44.0 (95% CI: 34.2, 56.5) deaths per 1000 births among ST women. However 

among those with any third trimester home visits, there was a negligible RD between 

caste groups of 0.84 (95% CI: -12.4, 14.0), with a RR of 1.02 (95% CI: 0.71, 1.45). 

This seemed consistent with Table 7.4, which shows that the PMR among those with 

any home visits was 42.5 (95% CI: 36.2, 49.9) among GC and 41.2 (95% CI: 30.0, 

56.4) among ST groups overall (the ST group reported fewer than 100 deaths, which 

likely widened the confidence intervals). 

In terms of education, among those without any home visits, women with the most 

compared to least education had a lower PMR by 17.1 deaths per 1000 births (95% 

CI: -25.0, -9.1), with a RR of 0.65 (95% CI: 0.53, 0.80). This was reflected in the 

differential PMR in Table 7.4 between the most and least educated women who did 

and did not receive any home visits, which were 37.0 (95% CI: 30.5, 44.8) and 51.3 
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(95% CI: 47.8, 54.9) per 1000 births respectively. The group with the highest 

education level had fewer than 100 deaths, leading to wider confidence intervals. 

After adjusting for any complications, birth preparedness and delivery place, there 

was an even more significant and negative association between educational level and 

perinatal mortality, with an absolute difference of 28.7 per 1000 births and a RR of 

0.55 (95% CI: 0.44, 0.68). For those with any home visits in the third trimester, there 

was a slightly smaller, significant negative association between education and 

perinatal mortality. The effect estimates barely changed before and after adjusting for 

potential mediators, at 14.0 fewer perinatal deaths per 1000 births (95% CI: -20.8, -

7.2), and a RR of 0.69 times the perinatal mortality (95% CI: 0.57, 0.85). The 

remaining inequalities are reflected in the differences in PMR among women who had 

any third trimester home visits between the most and least educated groups in Table 

7.4, which were 32.7 (95% CI: 27.4, 38.9) compared to 45.4 (95% CI: 42.3, 48.8) per 

1000 births respectively. 
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Table 7.7 The extent to which associations between women’s socio-economic position (caste and education) and perinatal mortality 
are different for those without or with any third trimester home visits 

 Model 1) Adjusted for 
confounders

a.
, for those 

without any third trimester 
home visits 

Model 2) Adjusted for 
confounders

a.
 and 

mediators
b.

, for those without 
any third trimester home 
visits

 

Model 3) Adjusted for 
confounders

a.
, for those with 

any third trimester home 
visits 

Model 4) Adjusted for 
confounders

a.
 and 

mediators
b.

, for those with 
any third trimester home 
visits 

Variables RD (95% CI) RR (95% CI) RD (95% CI)
c. 

RR (95% CI) RD (95% CI) RR (95% CI) RD (95% CI) RR (95% CI) 

Caste          

Scheduled Tribe Ref Ref Ref Ref Ref Ref Ref Ref 

Scheduled Caste 7.0 (-5.3, 19.3) 
1.17 (0.89, 

1.55) 
11.5 (6.5, 

16.4) 
1.27 (0.97, 

1.68) 
-5.2 (-18.8, 

8.4) 
0.90 (0.64, 

1.26) 
-2.1 (-14.5, 

10.2) 
0.89 (0.63, 

1.24) 

Other Backward 
Class 

4.8 (-6.7, 16.3) 
1.13 (0.87, 

1.47) 
9.4 (9.4, 9.4) 

1.23 (0.94, 
1.60) 

-1.7 (-14.9, 
11.6) 

0.99 (0.71, 
1.37) 

-2.0 (-14.0,  
10.1) 

0.97 (0.69, 
1.34) 

General Caste 
12.4 (-1.1, 

25.9) 
1.31 (0.98, 

1.76) 
13.3 

1.33 (0.99, 
1.78) 

2.0 (-12.5, 
16.5) 

1.10 (0.77, 
1.57) 

0.84 (-12.4, 
14.0) 

1.02 (0.71, 
1.45) 

Education         

None/ illiterate  Ref Ref Ref Ref Ref Ref Ref Ref 

1-5 standards 3.8 (-6.0, 13.7) 
1.07 (0.90, 

1.28) 
0.08 (-7.8, 9.3) 

0.99 (0.83, 
1.18) 

-8.1 (-12.8,  
-2.7) 

0.82 (0.68, 
0.99) 

-10.0 (-16.7,  
-3.3) 

0.79 (0.65, 
0.95) 

6-10 standards 
-8.7 (-16.2,  

-1.1) 
0.85 (0.72, 

0.99) 
-6.4 (-11.0,  

-2.1) 
0.77 (0.66, 

0.91) 
-11.2 (-17.1,  

-5.3) 
0.76 (0.65, 

0.89) 
-12.2 (-17.5,  

-6.8) 
0.72 (0.61, 

0.84) 

>10 standards 
-17.1 (-25.0,  

-9.1) 
0.65 (0.53, 

0.80) 
-28.7 

0.55 (0.44, 
0.68) 

-14.0 (-20.8,  
-7.2) 

0.69 (0.57, 
0.85) 

-13.9 (-20.2,  
-7.6) 

0.64 (0.53, 
0.79) 

a. 
Confounders included maternal age; maternal religion was removed as it was not significant in any of the models and always caused failed convergence. 

b. 
Potential mediators adjusted included: pregnancy and intrapartum complications, birth preparedness and institutional delivery (public and private facility 

deliveries were therefore considered separately to consider their respective associations, rather than combined into a binary delivery place variable as in the 
previous analysis step). 
c. 

This model failed to converge with identity link function, so estimates were taken after 50 iterations when the log likelihood no longer changed perceptibly.
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As shown in Table A.5.6 in Appendix 5, women with any complications and who 

delivered at the hospital (and particularly in private facilities), had higher and more 

inequitable PMR than at home. Table A.5.7 in Appendix 5 shows that PMR was also 

higher among those reporting any compared to no complications both with and 

without having any third trimester home visits. Taken together with the results here, it 

appears that among those without any home visits, caste and education differences 

were greater with compared to without adjustment for any complications and delivery 

place. For those with any home visits, these differences were similarly lower before 

and after adjusting for any complications or delivery place. To understand these 

findings further, I ran models adjusting for maternal age, birth preparedness and any 

complications again, but this time also stratified for delivery place to assess whether 

the role of home visits in moderating the relationships between SEP and perinatal 

mortality differed at each delivery place. The results are shown in Table 7.8. The table 

presents RR values as the models using an identity link to obtain RD values failed to 

converge. Instead I provide the actual PMR from Table 7.4 to compare absolute 

differences between groups. It is important to note that some of the estimates in this 

table that are above or below one still appeared to be insignificant because the 

confidence intervals were wide. This was due to lower numbers of reported perinatal 

deaths in those strata, particularly when more variables were being adjusted for in the 

model. 

Women without any third trimester home visits reported slightly higher PMR if they 

were in GC compared to ST groups when they delivered at home, at 43.6 (95% CI: 

32.7, 58.0) versus 41.3 (95% CI: 28.8, 58.8) perinatal deaths per 1000 births 

respectively (RR=1.21; 95% CI: 0.76, 1.91) and much higher PMR when they 

delivered in public facilities, at 57.6 (95% CI: 46.2, 71.7) versus 35.3 (95% CI: 22.6, 

54.6) per 1000 births (RR=1.88; 95% CI: 1.15, 3.08). Yet there was a much lower 

PMR among women of GC compared to ST groups at private facility deliveries, at 

68.7 (95% CI: 51.3, 91.4) versus 129.9 (95% CI: 71.0, 225.7) per 1000 live births, 

indicating higher inequalities (RR=0.73; 95% CI: 0.38, 1.37). Among women with any 

home visits, these differences appeared to no longer exist among those who 

delivered at home (RR=0.99, 95% CI: 0.48, 2.04) and at public facilities (RR=1.04; 

95% CI: 0.64, 1.69), and decreased at private facilities (RR=0.90; 95% CI: 0.42, 

1.91). 

Among women without any home visits, there were significant education differences 

in PMR at all delivery places. Women with the most compared to least education 

reported 27.6 (95% CI: 16.4, 46.0) versus 42.4 (95% CI: 38.2, 47.0) per 1000 births at 
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home deliveries (RR=0.53; 95% CI: 0.31, 0.90). At public facility deliveries, the 

differences were a bit less marked but still inequitable, at 36.0 (95% CI: 27.4, 47.2) 

versus 55.2 (95% CI: 49.5, 61.6) perinatal deaths per 1000 births respectively 

(RR=0.61; 95% CI: 0.45, 0.83). As for caste, inequalities between the most and least 

educated women were greatest at private facilities, at 44.9 (95% CI: 32.4, 61.9) 

versus 93.3 (95% CI: 77.8, 111.4) per 1000 births respectively (RR=0.51; 95% CI: 

0.35, 0.74). However among women with any third trimester home visits, inequalities 

between the most and least educated women in perinatal mortality were lower and 

insignificant for home deliveries, at 28.7 (95% CI: 17.4, 47.0) versus 40.0 (95% CI: 

35.1, 45.4) per 1000 births respectively (RR=0.65; 95% CI: 0.38, 1.09), lower and 

almost insignificant at public facilities at 30.0 (95% CI: 24.0, 37.5) versus 43.5 (95% 

CI: 39.4, 47.9) per 1000 live births (RR=0.70, 95% CI: 0.54, 0.91), and a bit lower but 

still high at 44.2 (95% CI: 31.6, 61.5) versus 84.5 (95% CI: 70.3, 101.3) per 1000 

births at private facilities (RR=0.55; 95% CI: 0.37, 0.82). These results suggest that 

women‘s receipt of any home visits may have moderated the relationship between 

education and PMR, to the greatest extent for public, but also for home deliveries and 

to a lesser extent for deliveries in private hospitals. 
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Table 7.8 The extent to which adjusted associations between socio-economic position (caste and education) and perinatal mortality 
are different for those without or with any third trimester home visits, at each delivery place 

 Adjusted for confounders
a.
 and 

mediators
b.

, for those who delivered at 
home  

Adjusted for confounders
a.
 and 

mediators
b.

, for those who delivered at 
public facilities 

Adjusted for confounders
a.
 and 

mediators
b
, for those who delivered at 

private facilities 

 
Without any third 
trimester home 
visits 

With any third 
trimester home 
visits 

Without any third 
trimester home 
visits 

With any third 
trimester home 
visits 

Without any third 
trimester home 
visits 

With any third 
trimester home 
visits 

Variables RR (95% CI)
 RR (95% CI) RR (95% CI) RR (95% CI) RR (95% CI) RR (95% CI) 

Caste       

Scheduled Tribe Ref Ref Ref Ref Ref Ref 

Scheduled Caste 1.05 (0.70, 1.57) 0.87 (0.45, 1.67) 1.70 (1.06, 2.72) 0.99 (0.63, 1.56) 0.98 (0.53, 1.82) 0.65 (0.30, 1.38) 

Other Backward 
Class 

1.11 (0.76, 1.63) 1.14 (0.61, 2.14) 1.66 (1.05, 2.63) 1.03 (0.66, 1.61) 0.73 (0.40, 1.33) 0.64 (0.31, 1.31) 

General Caste 1.21 (0.76, 1.91) 0.99 (0.48, 2.04) 1.88 (1.15, 3.08) 1.04 (0.64, 1.69) 0.73 (0.38, 1.37) 0.90 (0.42, 1.91) 

Education       

None/ illiterate Ref Ref Ref Ref Ref Ref 

1-5 standards 0.79 (0.57, 1.10) 0.55 (0.35, 0.85) 1.10 (0.86, 1.43) 0.80 (0.62, 1.02) 1.08 (0.74, 1.56) 1.07 (0.72, 1.59) 

6-10 standards 0.82 (0.62, 1.09) 0.80 (0.58, 1.11) 0.77 (0.61, 0.98) 0.72 (0.59, 0.89) 0.73 (0.52, 1.02) 0.64 (0.44, 0.91) 

>10 standards 0.53 (0.31, 0.90) 0.65 (0.38, 1.09) 0.61 (0.45, 0.83) 0.70 (0.54, 0.91) 0.51 (0.35, 0.74) 0.55 (0.37, 0.82) 

a. 
Confounders adjusted: maternal age; maternal religion was removed as it was not significant in any of the models and caused failed convergence. 

b. 
Potential mediators adjusted were: any pregnancy and intrapartum complications, and birth preparedness. 
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7.4 Discussion 

This chapter addressed Objective 4, which was to determine the extent to which 

exposure to any home visits in the third trimester of pregnancy affected socio-

economic inequalities in perinatal mortality among women who delivered within the 

previous two months in UP in 2014/15. The results showed slightly higher PMR 

among women of GC than ST groups. These differences were wider among women 

who had public facility or home deliveries, but at private facilities these were reversed 

so that women of ST and SC groups reported much higher PMR than women in 

higher caste groups. Descriptively, there were higher rates of perinatal mortality 

among women with less education at all delivery locations, and even when women 

had any third trimester home visits. Women‘s exposure to any third trimester home 

visits was independently associated with PMR, and with stratification there appeared 

to be higher caste and education differences among women without compared to with 

any third trimester home visits. When also stratifying by delivery place, among women 

with compared to without any third trimester home visits, caste and to a lesser extent 

education differences in PMR were lower at public facility deliveries, though also at 

home and private facility deliveries. This suggests that having third trimester home 

visits may have moderated the relationship between SEP and PMR, such that caste 

and education inequalities were lower among women who had any compared to no 

third trimester home visits, whether or not they reported any complications, and 

particularly when they delivered at the public but also private facilities or home. 

There are some limitations to the analyses. If people concealed that there had been a 

neonatal death during the survey‘s eligibility screening for fear of being judged, this 

could have reduced the accuracy of the perinatal mortality estimate. Some women 

were not available for the survey because they had not yet returned from the hospital, 

or even passed away during delivery. This could have led perinatal deaths to be 

underreported if they were also more likely to have had complicated deliveries. This 

was not likely to be systematically different between different caste or education 

groups, or their exposure to home visits. I was not able to separate spontaneous from 

therapeutic abortions in the dataset, and thus excluded all reported abortions within 

the birth outcome question. The measure of an ‗early‘ neonatal death that was 

included in the perinatal mortality variable may have been prone to recall bias as 

women self-reported the day when their newborn had died; this could have led to 

over- or under-reporting if they reported that the death was more than six days after 

birth but was actually earlier, or reported it was within six days but it was actually 
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later, respectively. The advantage of combining stillbirths and early newborn deaths is 

that it avoids the common misclassification of early neonatal deaths as stillbirths. I 

was not able to distinguish between late miscarriages and stillbirths because the 

survey included no category for miscarriages or information on length of gestation. 

Questions on complications were also self-reported, and may have been prone to 

recall or misclassification bias; though women were likely aware of or told if they had 

a complicated delivery, this may not always be accurately determined by health 

personnel either. Women who had a stillbirth or neonatal death may have been more 

likely to report that they had had any pregnancy or intrapartum complications, leading 

to some information bias. I could not include a newborn complications variable 

because the question was not specific to newborns and assumed that CHWs 

interacted with women after birth (the question being: did the ASHA or ANM identify 

the child as ―weak‖?), therefore it did not reflect the experience of those without 

postnatal home visits or check-ups at the VHND. Given the cross-sectional nature of 

the survey, I was unable to conduct full pathway or mediation analysis to understand 

more clearly how potential mediator variables affected the relationships between 

home visits in the third trimester and SEP differences in PMR. There were some 

analyses with low numbers of perinatal deaths in some categories, leading to wide 

confidence intervals. This chapter presents results on the nature of associations 

between key variables, but I also consider other literature and the qualitative analyses 

in this thesis to explore these relationships further. The quantitative dataset did not 

measure the quality of care in different facilities, nor whether women specifically had 

skilled birth attendance, leading to possible unmeasured sources of confounding of 

the effect of home visits and SEP on PMR. There was also potential residual 

confounding between home visits and PMR, for example if women with no home 

visits were less likely to know and report complications, leading to overestimated 

effect sizes. 

The magnitude of PMR, overall and by caste and education group, were fairly 

comparable to those in other surveys in UP from the same period. The Countdown to 

2030 report found a stillbirth rate of 23 per 1000 live births for India overall using 

WHO data from 2015, which is comparable to the rate of stillbirths in the CBTS-1 that 

was included in my measure of perinatal mortality at 23 per 1000 births (202). The 

NFHS-4 in UP reported that there were 14 stillbirths per 1000 births across rural 

areas, and the PMR was 56 per 1000 live births, which were lower and higher than 

the rates here respectively (38). This could be related to misclassification of the time 

of neonatal death in the NFHS-4 (e.g. stillbirths were considered early neonatal 



 

163 

 

 

deaths, or late neonatal deaths were recorded as early neonatal deaths). 

Alternatively, the longer recall period of five years in NFHS-4, compared to 60 days 

within the CBTS-1, may have led some women to report that their infant died within 

six days after birth when the infant actually died anytime after that. There may also be 

underestimation in CBTS-1 if some women who had complicated deliveries, and 

therefore an increased chance of their newborn dying, were at the hospital when the 

survey was being conducted. However, this is more likely to have affected the 

neonatal mortality rates than the perinatal mortality rates, as the former includes 

women delivering within a longer period of 28 days while the latter includes only those 

who had delivered within the previous six days. 

Though it did not report PMR disaggregated by socio-economic indicators, the UP 

NFHS-4 reported that stillbirth rates did not differ greatly between caste groups, but 

was lowest among ST women (11 per 1000 births) and highest among SC women (15 

per 1000 births) (38). In terms of NMR, ST women had the lowest rate at 29.0 deaths 

per 1000 live births; SC women had the highest rate at 47.1 per 1000 live births, 

which was a bit higher than among OBC and GC women (45.9 and 42.2 neonatal 

deaths per 1000 live births respectively) (38). However, they did not disaggregate 

these mortality rates between delivery locations, which in our study appeared different 

and most inequitable in the private facilities. Similar to the education-wise differences 

in this study, the stillbirth rates among women in the NFHS-4 sample decreased most 

noticeably with increasing educational levels, such that women with no education 

reported 17 stillbirths per 1000 births, compared to 7 stillbirths per 1000 births among 

women with ten or more years of education. The NMR was also much higher for 

those with no education than among those with ten or more years of education (47.8 

versus 35.5 neonatal deaths per 1000 live births respectively) (38). There appeared 

to be some differences in the caste and education trends in stillbirth rates and NMR 

compared to PMR here, but gradients were in the same directions and the rates of 

similar magnitudes. 

I found that home visits was associated with lower perinatal mortality overall both 

before and after adjusting for complications and then delivery place. Other reviews 

and studies have examined whether various community-based interventions reduced 

NMR overall, and some also reported PMR (30, 203, 204). Bhutta et al.‘s cluster-

randomised controlled trial in Pakistan compared the effects of routine care to an 

MNCH intervention in which lady health workers were trained to visit and educate 

women on the need for SBA, immediate newborn care, danger sign recognition and 

care seeking (204). Comparing the intervention versus control areas, they found that 
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clean delivery kit use (and relatedly, SBA) and recommended bathing and 

breastfeeding practices had increased, accompanied by significantly lower NMR 

within two years (204). A study of an intervention in Matlab, Bangladesh, combining 

CHWs‘ home visits for counseling and referrals for sick neonates with training on the 

use of a home-based life-saving skills toolkit in groups at the CHWs‘ homes, found a 

reduction in perinatal mortality from 50 to 32 per 1000 births in the intervention area, 

and none in the control area with routine government care (203). They discussed how 

the effects of CHW interventions were strengthened by improved supervision and 

linkages with facility providers in the intervention area (203). This is consistent with 

other evidence that combining CHWs‘ preventive (often education-based) roles with 

more curative roles, including provision of simple antibiotic treatments and referrals 

for sick neonates, as part of HBNC could have greater effects for reducing NMR (99, 

185). In UP, the most recent ASHA modules 6 and 7 focused more on their role in 

identification, treatment and especially referral for sick neonates, but that was not 

likely to have made a difference to outcomes here because training was completed in 

2017 after CBTS-1. A Cochrane review in 2015 found some evidence of effects of 

CHWs‘ home visits on reduced early and late neonatal mortality, particularly by 

improving the rates of SBA (30). However studies of interventions with only home 

visits to counsel women had less effect on reducing the rate of stillbirths or perinatal 

mortality. Meanwhile, group-based or community mobilisation interventions on their 

own or in combination with CHW home visits had been associated with reduced PMR 

and stillbirths, but the mechanisms by which these were achieved were not explored 

(30). Given this mixed evidence, the finding here that having ASHAs‘ home visits 

appeared to be significantly associated with higher institutional delivery and to a 

lesser extent lower PMR, and that there were lower PMR at public hospital deliveries, 

deserves qualitative exploration to understand how women‘s receipt of home visits 

and information, support or incentives for public health services, may play a role in 

reducing perinatal mortality outcomes in UP. 

Fewer past studies have analysed whether community interventions have had effects 

on socio-economic inequalities in NMR, and none have looked at effects on 

inequalities in PMR as in this study. Most available evidence on reduced NMR 

inequalities comes from trial studies of community or women‘s group interventions 

(31, 46, 176). As in my systematic literature review (§4.3), these group-based 

interventions focused on improving SBA and ENC through community-based 

participatory learning and action so as to reduce MMR and NMR in remote, 

underserved contexts (31, 46). Houweling et al. showed that after they increased 
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coverage equitably, women‘s groups were able to increase knowledge and change 

behaviours on hygienic delivery and newborn care practices at home, more than 

improving institutional delivery, in a meta-analysis of trials in Nepal, India, Bangladesh 

and Malawi (46, 47). They also showed that the interventions reduced early neonatal 

mortality among the most marginalised women as much as the less marginalised 

(46). The trial in India found that the intervention had a stronger effect on NMR 

among women who were most versus less marginalised (31). The NeoKIP trial in a 

province of northern Vietnam found that community support groups, comprising local 

women‘s union members, community health personnel and village leaders, had 

reduced NMR among the poor but not non-poor groups and in intervention but not 

control areas after three years (176). However it also reduced NMR more for women 

with at least primary compared to less than primary education, and NMR remained 

higher among minority compared to majority ethnic groups (176). The researchers 

concluded that educational inequalities could be attributed in part to the groups 

focusing more on knowledge than action-oriented solutions – the former having more 

potential to benefit those with greater education levels (176). A qualitative study to 

explore the programme mechanisms in the context of the trial found that minority 

groups often had different languages than the facilitators, lived in more remote areas 

with less health care access, and often had less knowledge around pregnancy and 

childbirth, leading to higher levels of unskilled birth attendance that likely fueled ethnic 

inequalities in NMR (50). 

The results suggesting that there were lower inequalities between caste and even 

education groups among women who had any compared to no third trimester home 

visits, at all facilities but particularly at public facilities, was consistent with my 

hypotheses. Yet women from lower caste and education groups who delivered at 

private hospitals experienced extremely high rates of perinatal mortality, particularly 

when they reported having complications and did not have any third trimester home 

visits. Women in UP are increasingly delivering in health facilities, but this means that 

health personnel bear much of the responsibility for ensuring safe delivery or 

addressing complications there (38). Given increasing utilisation of health facility 

delivery services, it is particularly important to understand the processes by which the 

differential availability, accessibility and quality of services at these health facilities 

may heighten inequalities in PMR, and the role of ASHAs in addressing these in UP 

(205-207). 
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7.5 Conclusion 

This chapter‘s results suggested that, among women who did not receive any third 

trimester home visits, perinatal mortality among GC compared to ST groups was 

marginally higher at public hospitals, but much lower at private facilities. These caste 

inequalities appeared lower among women who had any third trimester home visits. It 

seemed that there were large education inequalities at all delivery places, but these 

appeared to be lower among women with any third trimester home visits, particularly 

when they delivered at public facilities. In the next two chapters, I will use qualitative 

data to explore further whether and how ASHA home visits and contextual processes 

may have influenced equity in perinatal health outcomes. 
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Chapter 8 Colouring the boundaries of ‘socio-

economic position’ with complexity and context 

using a relational lens 

8.1 Chapter overview  

In this chapter I present the first part of the qualitative results that address Objective 5 

of the thesis. Specifically, I aim to address sub-objective 5.1, which is to understand 

the spaces in which people live, access resources, and interact, and how this reflects 

distinctions between lower and higher socio-economic position groups in UP. These 

results are derived from my analyses of social mapping and focus group discussion 

data collected in four purposively-selected villages of East and West UP. The 

qualitative analyses adopted a relational lens to explore how education and caste are 

layered with other socio-economic position characteristics like wealth, occupation or 

religion, and shaped through wider contextual processes. This will complement the 

distributional analyses in the quantitative chapters with qualitative information to 

provide a detailed window into how socio-economic position is shaped in the lived 

experiences of women who recently delivered in different village contexts where the 

ASHA programme is being implemented in UP. 

A relational approach questions how socio-economic inequities in health stem from 

hierarchies of power that cannot solely be examined in terms of objective or abstract 

measurements of difference across contexts, but rather involve processes of injustice, 

oppression, or exclusion with context-specific social, political, economic and cultural 

dimensions (91, 208). This approach has received some attention in studies of health 

equity in high-income but not in lower-income contexts to date (89, 90, 209-211). The 

methods and analyses in this chapter were informed by Aziz et al.‘s use of the 

relational concept of ―social space‖ from social geography (150). They used this 

concept to understand how context-specific spatial dynamics play a role in shaping 

inequities in socio-economic position, and applied this through participatory rural 

appraisal methods in three villages in Pakistan to understand how MNCH 

programmes functioned to benefit some socio-economic groups more than others. 

They gained information about the private and public spaces in which maternal health 

services and information were accessed, the relative mobility of women, men, and 

lady health workers who worked in the programmes, and the socio-economic, cultural 

and kinship-based relationships that differentially shaped people‘s access to their 
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services and information. The study was able to show how people of higher socio-

economic position, men as well as women, were more included in formal spaces 

where facilitators and health workers provided maternal health information. 

Meanwhile women from lower socio-economic positions usually gained information 

indirectly, through a diffusion of information within shared informal community spaces 

due to their exclusion from formal spaces (150). 

I now provide background on the study sites, and review the methods used to collect 

and analyse the data presented in this chapter. I then present the results and discuss 

how they help to conceptualise characteristics of higher and lower socio-economic 

positions, and their roots in wider contextual processes, from the perspectives of 

participants in the study villages. 

8.2 Overview of the methods 

 Background on the study sites 8.2.1

Past research has documented historical reasons for the regional differences 

between East and West UP (212, 213). West UP has historically been wealthier and 

had more infrastructure development overall, yet also lower levels of educational 

attainment than East UP. A larger proportion of the population of West UP is Muslim 

(214). Meanwhile, in the East, economic growth has been slower, there is a greater 

hierarchy of Hindu castes and more tribal groups not present in the West (212, 215). 

According to the CBTS-1 sample, the selected blocks reflected these differences in 

religion and caste: block 2 in Allahabad district (East UP) had a higher population of 

women from ST groups, while in block 4 in Rampur district (West UP) there was a 

higher proportion of Muslim women (presented in Table 8.1). Regional differences 

were reflected in calculations of the human development index for districts of UP in 

2005 and 2015, which showed that overall, wealth was higher in the West, but 

educational attainment was higher in the East (216, 217). Human development index 

data in 2005 and 2015 suggested that Rampur had a slightly higher per capita income 

than Allahabad but worse educational attainment and gender-related development 

index (which compares health, education and access to resources between men and 

women) (216, 217).  

The differential socio-economic conditions between the East and West relate in part 

to different patterns of landholding and investment over time. In the West where 

Rampur district is located, landholding was democratised beyond the ruling castes 
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earlier, and partly due to its proximity to the wealthier capital of New Delhi, there has 

been greater investment in non-agricultural sectors that provided higher paying, albeit 

largely informal, forms of occupation for labourers in brick kilns, the railways, or 

private business (212, 218). Further information on the politics of caste and their 

implications for understanding socio-economic position in UP will be discussed in this 

chapter‘s discussion (§8.4). Conversely, the higher level of education in Allahabad 

district may be due to the fact that it has important urban areas where investment in 

services and manufacturing has been higher than in other parts of the East, and that 

there are large schools and universities in Allahabad city and its surrounding areas 

(217). Further, having a higher Muslim population can be associated with lower 

mobility and education levels for women, which may contribute to the lower gender-

related development index score in Rampur overall (217), and to the negligible self-

help group membership among women in both Rampur study blocks according to the 

CBTS-1. Membership was slightly higher in Allahabad overall and particularly in block 

1 compared to block 2 (see Table 8.1). 

While the educational institutions in Allahabad city would benefit those from block 1, 

people in remote blocks like block 2 would have lower access to the educational 

institutions or growing employment opportunities in the peri-urban and urban areas. 

This was likely why women in the CBTS-1 sample in block 2, further from Allahabad 

city, had lower educational attainment than in block 1 nearer the city (as in Table 8.1). 

Likewise, there would be regional differences in income levels in Rampur, as people 

in the more remote blocks like block 4 would have less access to services and 

schemes, and are primarily engaged in agriculture rather than manufacturing or 

services. Lack of services and demographic differences could also lead to regional 

educational differences, reflected by the higher literacy rates among women in the 

CBTS-1 sample in block 3 (where more Hindus lived) than in block 4 (where more 

Muslims lived) within Rampur (shown in Table 8.1).  

Table 8.1 Socio-demographic characteristics of the qualitative study regions 

 
Allahabad 

district 

Block 1 
(near 
head 

quarters) 

Block 2 
(far from 

head 
quarters) 

Rampur 
district 

Block 3 
(near 
head 

quarters) 

Block 4 
(far from 

head 
quarters) 

Age (%) (%) (%) (%) (%) (%) 

15-24 
years 

47.1 48.7 48.0 30.9 31.3 26.8 

25-29 
years 

37.9 35.1 36.1 48.0 49.8 48.1 

30+ years 15.0 16.2 15.8 21.1 19.0 25.1 
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Allahabad 

district 

Block 1 
(near 
head 

quarters) 

Block 2 
(far from 

head 
quarters) 

Rampur 
district 

Block 3 
(near 
head 

quarters) 

Block 4 
(far from 

head 
quarters) 

Education 

 
     

None/ 
illiterate 

44.1 41.9 45.4 74.3 72.7 76.4 

1-5 
standards 

9.6 10.6 11.0 6.3 5.3 6.7 

6-10 
standards 

22.5 22.8 22.0 12.4 14.5 9.9 

>10 
standards 

23.7 24.8 21.6 7.0 7.6 7.1 

Caste 
      

Scheduled 
Tribe 

6.1 2.4 14.0 1.4 1.0 2.3 

Scheduled 
Caste 

28.8 30.8 22.7 24.6 36.3 24.0 

Other 
Backward 
Class 

50.8 48.7 49.3 60.9 57.0 48.9 

General  
Caste 

14.3 18.1 14.0 13.1 5.8 24.9 

Religion 
      

Hindu 90.3 86.2 92.7 58.2 79.1 41.9 

Muslim 9.6 13.2 7.3 38.6 20.3 56.4 

Other 0.1 0.6 0.0 3.2 0.6 1.7 

Self-help 
group 
member 

      

No 97.5 4.6 1.1 99.1 1.2 1.3 

Yes 2.5 95.4 98.9 0.9 98.8 98.7 

To improve economic and human development in rural areas, the Indian government 

has funded social protection schemes across the country over many decades. The 

largest of these is the Mahatma Gandhi National Rural Employment Guarantee Act 

(MGNREGA), for which the government has made investments of over five billion US 

dollars since 2005 (219). This act entitles every household to a minimum of 100 days 

of paid employment per year, at the statutory minimum wage rate of the state or 

higher. It is meant to respond to the demands of citizens for employment through an 

application process, relying on the Panchayati Raj Institution bodies in each village to 

lead local planning for at least half of the projects. It also promises an unemployment 

allowance to anyone who is not provided employment within 15 days of an application 

(219). The scheme was found to have employed over 50 million households or 30% 

of rural households across India by 2011/12 (220). 

Some have called for demand-based initiatives like MGNREGA to be supported by 

other schemes to ensure people are aware and empowered to access these benefits, 
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such as SHG programmes (219, 221). The Indian government has invested in 

grassroots schemes like the Mahila Samakhya since 1989, training local women to 

form SHGs; these are to empower them through critical reflection and action on the 

issues they face, rather than providing particular goods or services as in the earlier 

welfare schemes in India (222). In UP, SHG programmes are most robust where 

NGOs have led implementation, notably the Rajiv Gandhi Mahila Vikas Pariyojana, 

which has helped organise 136,160 women-led SHGs within 49 districts to date. Their 

SHGs support members (who are mostly from SC and OBC groups and economically 

poor) by creating spaces to enhance sharing, peer learning and collective 

engagement in agricultural or financial enterprise, MNCH, and sanitation projects in 

their communities (223). The government has also emphasised people‘s right to legal 

identity by introducing a biometric-based identification Aadhaar card linked to bank 

accounts (224). Scholars anticipate that this gives financial institutions a greater role 

in delivering funds or vouchers for education, health and employment services or 

subsidies. There is also widespread hope that this could reduce corruption by 

allowing funds to go directly into the bank accounts of the poorest (224).  

There has been some evidence showing limited implementation of these schemes in 

areas of India where rural governance and development have faced challenges such 

as in UP (222, 225). While there have been reports of improved labour relations and 

food security in other parts of India, studies have shown that only 20% of the UP 

population was covered by MGNREGA in 2011, which they related to low human 

resource capacity and accountability mechanisms (219, 221). Aadhaar card 

enrolment has been lowest in states like UP for similar reasons (224). While SHGs 

have had an influence in some areas where the Rajiv Gandhi programmes work, their 

role in empowering women to access entitlements for social protection has likely been 

limited in UP to date as SHG membership in the 25 HPDs was less than 2% of all 

women surveyed in 2014/15 overall, and among all caste groups, according to CBTS-

1. 

This brief background on UP state provides a backdrop for situating participants‘ 

understandings of socio-economic position within their historical, socio-economic, 

cultural, and political contexts in the remainder of this chapter. 

 Data collection and analysis for this chapter 8.2.2

The results in this chapter derive from the social mapping and FGD data collection. 

Throughout the social mapping process we took field notes, and one of the RIs drew 

a rough map of the different sections in line with the questions in the social mapping 
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tool. At the end, she drew a larger social map with the layout of the village and areas 

where different caste groups lived with the help of the CHWs and others who 

supported us during the day, in order to summarise this information in an accessible 

and participatory way (presented in this chapter‘s Results in Figures 8.1 to 8.4). I 

typed and imported the field notes and social maps into NVivo 11. I then developed 

codes on the socio-economic position dimensions addressed in the social mapping 

tool (Appendix 6, Table A.6.1) and added new ones that emerged during data 

collection (e.g. ―facilities in the village or home‖ was a new code to cover various 

assets that people mentioned, including the type of house materials being mud, brick 

or both, having electricity, toilets, televisions, gas connections, water pipes and hand 

pumps). I used these to code the field notes, which I summarised for each village in 

an Excel spreadsheet. 

The FGDs also began with a short set of questions about socio-demographic 

characteristics to compare participants‘ responses within the FGD and to ascertain 

the extent to which the screening tool was consistent with the characteristics of 

women in lower or higher socio-economic position groups. The results of this verbal 

socio-demographic questionnaire are presented in Table 8.3. Then, the first section of 

the FGDs included the same questions that were used in social mapping to 

triangulate information on socio-economic position. Social mapping and FGD 

questions relating to this chapter‘s results are shown in Table A.1.7 and Table A.1.8 

in Appendix 1, respectively. 

As described in §3.4.4, I used a thematic framework approach to analyse the data 

pertaining to this chapter. First, I used the same codes developed for coding the 

social mapping field notes to code the FGD transcripts line by line. I also cross-coded 

excerpts of the notes and then the FGD transcripts, using codes on the relevant 

hamlets or sections in each village, with sub-codes under the ―villages and sub-

sections‖ code as shown in Table A.6.1 of Appendix 6. Sections of text in the FGDs 

that were coded at a ―socio-economic position characteristics‖ sub-code were 

sometimes also coded under relevant ―contextual factor‖ sub-codes, which included 

―political context‖, ―geographical, resource or environmental context‖, ―community 

values, norms or supports‖, and ―changes over time‖. I used matrix queries in NVivo 

to summarise the information coded at each sub-code on socio-economic position, 

where they overlapped with the ―contextual factor‖ sub-codes, and to compare village 

sections within and between villages. I now present the social maps, socio-

demographic and FGD results to explore how people‘s relative socio-economic 
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position was shaped by social and spatial relations in each of the study village 

contexts. 

8.3 Results  

Objective 5.1) To understand where groups of people live, access 

resources and interact, and how these relationally shape distinctions 

between lower and higher socio-economic position groups in each study 

village 

Figure 8.1, Figure 8.2, Figure 8.3 and Figure 8.4 show each village‘s social map with 

its hamlets and main jatis (sub-castes). A few of the hamlets were not included in the 

Allahabad villages because they were large; we chose to study areas with diversity 

there according to those who we worked with from the village. 

 

Figure 8.1 Social map of village 1, Allahabad district 

Hamlet A – 

Nishadh, Yadav 

Brahmin (OBC/GC) 

Hamlet B – 

Gautum, NIshadh 

(SC/OBC) 

Hamlet C – 

Bhartiya (SC) 

Hamlet G 

River 

Well 

Home 

Sub-centre 

Temple 

Anganwadi centre 

School 

Panchayat office 

Fields 

Brick mill 

ASHA home 

Handpump 

Hamlet D – 

Nisadh (OBC) 

Hamlet H (not 

included in study) 

Hamlet I (not 

included in study) 

Hamlet F – 

Bhartiya (SC) 

Hanlet J (not 

included in study) 

Hamlet E – Gaur, 

Kori (SC) 
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Figure 8.2 Social map of village 2, Allahabad district 

 

Figure 8.3 Social map of village 3, Rampur district 
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Figure 8.4 Social map of village 4, Rampur district 

The final sample of women in each of the 12 FGDs is shown in Table 8.2. In total, 

there were 134 participants: 53 women in lower SEP groups, 35 in higher SEP groups 

and 46 ASHAs. There were 30 participants in village 1, 34 in village 2, 30 in village 3, 

and 40 in village 4. Each FGD had between 8 and 15 participants.  

Table 8.2 Final number of FGD participants in the four qualitative study villages 

Village, District 

Number of 
participants 
with lower SEP  

Number of 
participants 
with higher SEP  

Number of 
participants who 
were ASHAs 

Total 

Village 1,  
Allahabad 

12 7 11 30 

Village 2, 
Allahabad 

14 8 12 34 

Village 3, 
Rampur 

12 8 10 30 

Village 4, 
Rampur 

15 12 13 40 

Total 53 35 46 134 

As Table 8.3 shows, there were only Hindu participants in Allahabad. In Rampur, 

there were no Muslim participants in the third village. There was a small Muslim group 

living there, but no women were available who were currently pregnant. The village in 

Hamlet A - all jatis 

Home 

Mosque 
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Handpump 
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Anganwadi 

centre 

Field 

River 

ASHA home 

Hamlet B - 

Turk (GC)  
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block 4, by contrast, had a majority of Muslim participants. The majority of women in 

the lower socio-economic position groups were from SC or OBC groups. Most women 

in the higher socio-economic position groups were from GC groups. There were some 

ST participants in the lower socio-economic position group in village 2, but none 

elsewhere. Participants generally had lower education levels in the lower socio-

economic position group, but education levels were lower in both higher and lower 

SEP groups in villages 3 and 4 in Rampur compared to Allahabad villages. 

Occupations also differed between lower and higher socio-economic position groups, 

with more women having husbands working as daily wage workers in the former, and 

more women with husbands in private or government jobs in the latter. These 

occupational differences were starkest in the second village, and least in the fourth 

village where many men and women in both lower and higher socio-economic 

position groups worked in agriculture on their own land or as labourers. 

Table 8.3 Socio-demographic characteristics of the FGD participants 

District Allahabad Rampur 

Village # Village 1 Village 2 Village 3 Village 4 

Participant 
type 

Lower 
SEP, 
n (%) 

Higher 
SEP, 
n (%)

a. 

Lower 
SEP, 
n (%) 

Higher 
SEP, 
n (%) 

Lower 
SEP, 
n (%) 

Higher 
SEP, 
n (%) 

Lower 
SEP, 
n (%) 

Higher 
SEP, 
n (%) 

Number of 
participants 

12 7 14 8 12 8 15 12 

Age group         

18-22 years 9 (75) 3 (43) 5 (36) 3 (38)  7 (58) 4 (50) 6 (40) 2 (17) 

23-27 years 2 (17)  4 (57) 8 (57) 5 (63) 4 (33) 4 (50) 6 (40) 7 (58) 

28-35 years 1 (8) 0 (0) 1 (7) 0 (0) 1 (8) 0 (0) 3 (20) 
2 + 1 

over 35 
(25) 

Religion         

Hindu 
12 

(100) 
7 (100) 

14 
(100) 

8 (100) 12 (100) 8 (100) 4 (27) 3 (25) 

Muslim 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 11 (73) 9 (75) 

Caste group         

Scheduled 
Tribe 

0 (0) 0 (0) 7 (50) 1 (13) 0 0 (0) 0 (0) 0 (0) 

Scheduled 
Caste 

6 (60) 5 (71)  
2 (17)  

(1 
harijan) 

0 (0) 
6 (50) (5 
harijan) 

0 (0) 
4 (27) 

(all 
Jatav) 

3 (25) 
(all 

Jatav) 

Other 
Backward 
Class 

6 (50) 2 (29) 5 (42) 4 (40) 6 (50) 8 (100) 6 (40) 4 (33) 

General 
Caste 

0 (0) 0 (0) 0 (0) 3 (38)  0 (0) 0 (0) 5 (33) 
5 (42) 

(all 
Turk) 
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District Allahabad Rampur 

Village # Village 1 Village 2 Village 3 Village 4 

Participant 
type 

Lower 
SEP, 
n (%) 

Higher 
SEP, 
n (%)

a. 

Lower 
SEP, 
n (%) 

Higher 
SEP, 
n (%) 

Lower 
SEP, 
n (%) 

Higher 
SEP, 
n (%) 

Lower 
SEP, 
n (%) 

Higher 
SEP, 
n (%) 

Education          

None 6 (50) 2 (29) 7 (50) 0 (0) 8 (67) 2 (25) 11 (73) 7 (58) 

Lower 
primary 

2 (17) 3 (43) 1 (7) 3 (38)  0 (0) 1 (13) 3 (20) 2 (17) 

Upper 
primary 

0 (0) 0 (0) 2 (14) 0 (0) 2 (17) 0 (0) 0 (0) 0 (0) 

Secondary 3 (25)  2 (29) 4 (29) 4 (40) 2 (17) 3 (38) 1 (7) 3 (25) 

College or 
university 

1 (8) 0 (0) 0 (0) 1 (13) 0 (0) 2 (25) 0 (0) 0 (0) 

Husband or 
families’ 
occupation 

        

None 1 (8) 0 (0) 1 (7) 0 (0) 1 (8) 0 (0) 0 (0) 0 (0) 

Daily wage 
labourer 

9 (75)  6 (86) 10 (71) 0 (0) 8 (67) 0 (0) 6 (40) 5 (42)  

Agriculture 
(own land) 

1 (8) 1 (14) 0 (0) 1 (13)  2 (17) 2 (25) 6 (40) 7 (58) 

Private or 
government  

0 (0) 0 (0) 3 (21) 7 (88) 1 (8) 6 (75) 3 (20) 1 (8) 

Number of 
children 

        

1 5 (42) 1 (14) 3 (21) 2 (25) 2 (17) 2 (25) 2 (13) 2 (17) 

2-3 6 (50) 4 (57) 5 (36) 5 (63) 5 (42) 6 (75) 5 (33) 5 (42) 

4 or more 1 (8) 2 (29) 6 (43) 1 (13) 5 (42) 0 (0) 8 (53) 5 (42) 

Place of last 
delivery 

        

Home 0 (0) 1 (14) 3 (21) 0 (0) 5 (42) 2 (25) 4 (27) 2 (17) 

Public facility 10 (83) 6 (86) 10 (71) 1 (13) 7 (58) 3 (38) 8 (53)  4 (33) 

Private 
facility 

2 (17) 0 (0) 1 (7) 7 (88) 0 (0) 3 (38) 3 (20) 6 (50) 

a. 
Due to vacancies in the community team we relied on, we had difficulties recruiting women 

considered to be of distinctively higher SEP groups in the first higher SEP FGD. 

Figure 8.5 compares the percentage of all coding references (i.e. times that a section 

of text was coded in NVivo) under the main socio-economic position categories in the 

FGD transcripts in each village block. This showed that discussions about whether 

someone was of a higher or lower socio-economic position in village 1 related most 

often to ―wealth or land ownership‖, and then ―facilities in the home or village‖, while in 

village 2 participants discussed ―caste‖ the most, followed by ―wealth or land 
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ownership‖ as indicators of one‘s socio-economic position. In Rampur, participants in 

village 3 and village 4 talked about ―caste‖ a great deal, but in village 4 they also 

talked about ―education‖ and ―religion‖ more than in the other villages. 

 

Figure 8.5 Percentage of all socio-economic position coding references coded 
at each socio-economic position sub-code, by village and overall 

Figure 8.6 shows how many times the FGD transcripts were coded under each socio-

economic position category at the same time as any other socio-economic position 

category. This shows that participants discussed ―wealth or land ownership‖ most 

often with ―caste‖, but also frequently with ―occupation‖. ―Caste‖ was also discussed 

frequently at the same time as ―access to facilities in the home or village‖, then 

―education‖, and finally ―religion‖ (in villages where there were both Hindus and 

Muslims). 
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Figure 8.6 Number of overlapping coding references for each socio-economic 
position sub-code, in all villages 

Table 8.4 shows the main demographics of each village study site. Then I present the 

results on the socio-spatial dynamics and socio-economic position groups in each 

village in turn. 

Table 8.4 Social and spatial characteristics of each qualitative study village 

District Allahabad Rampur 

Village number Village 1 Village 2  Village 3 Village 4 

Approximate 
population 

5000 3000 2000 2000 

Number of 
hamlets 

10 8 1 2 

Distance to the 
block 
headquarters 
with the CHC 

2 kilometres 15 kilometres 2 kilometres 13 kilometres 

Spatial 
arrangement of 
jatis or religious 
groups 

All Hindu, mixed 
jatis across 
hamlets with 
OBC and GC 
families living 
predominantly in 
central area 

All Hindu 
except one 
family; 
clustered by 
jatis - GC and 
OBC lived 
centrally, a few 

All jatis 
clustered within 
one hamlet, 
majority of SC, 
OBC and GC 
Hindu jatis and 
a small number 

Majority of 
Muslim OBC 
jatis in the 
central hamlet, 
one GC Muslim 
jati living in the 
distant hamlet, 
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SC and ST 
groups lived 
centrally and in 
other hamlets, 
and a Muslim 
family lived in 
further hamlet  

of OBC Muslim 
families 

and a section of 
Hindu SC 
households 
living on one 
side of the 
village 

Village 1, Allahabad district (East UP) 

The social map for village 1 is presented in Figure 8.1. The participants said that 

those who are ―poor‖ or ―deprived‖ (using the Hindi word garib), thus considered to 

have the lowest socio-economic position, were primarily those who had insufficient 

means to earn money and feed their families. Through the social mapping we 

observed and were told that the inequities in economic, geographic, and occupational 

conditions also aligned with caste distinctions. Women in all three FGDs said that 

people with the lowest socio-economic position were also predominantly from jatis 

that were classified as SC or OBC. Women in the lower socio-economic position FGD 

came from SC and OBC jatis, including Kori, Gautum and Bhartiya (SC), or from the 

Nishadh OBC jati. Most SC jatis worked in seasonal and daily wage labour, while 

Yadavs (OBC) owned cows and made good wages selling milk. Thakurs and 

Brahmins (GC) mostly worked in private businesses like shops or owned agricultural 

land. There was some heterogeneity within jatis in this large village, depending on 

which hamlet they lived and their occupation. 
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Figure 8.7 Cows and buffaloes used for milk production by Yadav (OBC) 
families in hamlet A in village 1 

There were some differences in basic facilities (water, electricity and toilets) available 

in each hamlet. Women in the lower socio-economic position group in hamlet F, 

which was geographically closest to the highway, had access to better roads, 

schools, and electricity. However, those in hamlets B and E explained that they faced 

many problems in accessing these resources: ―Lack of electricity is a huge problem 

here. People have to go to the open fields for defecation. There is water shortage 

too.‖ (Lower SEP Village 1) Most people in these groups said their families did not 

own land, and their husbands worked as daily wage earners, primarily working in 

sand (balu) or as fishermen (machaliwala), in brick kilns or construction both within 

and outside the village in Allahabad, which was low-paying and inconsistent work: ―In 

my area, if work shuts down even for one day, then people have to face the challenge 

of feeding their family. If they earn for ten days and are unemployed for five days, 

then it gets very difficult for them to survive.‖ (Lower SEP Village 1) ASHAs also 

explained that the work of daily wage labourers was precarious and seasonal: 

They are being called the deprived [garib] ones because since the 
government has stopped the sand work [for the summer], these people 
are finding it extremely difficult to earn and feed themselves [...] They 
would dig sand every day and earn about Rs. 400 [daily]. This would be 
enough to pay the school fees of their children, spare Rs. 100 to 200 for 
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their household and even afford medication if someone falls sick in this 
heat. But now the man who used to dig the sand is unemployed, so is the 
fixer, so there is hardly any source of income in the family […] Most 
people here are daily wage earners- they earn every day and buy their 
food every day. (ASHAs Village 1) 

Indeed, women in our lower socio-economic position FGD said that there were not 

enough jobs for them, indicating the limited opportunities through MGNREGA or other 

work for both men and women. 

 

Figure 8.8 Men doing sand work on the river at the edge of village 1 

In contrast, women from the higher socio-economic position group generally had 

better access to resources, had semi-pukka or pukka houses (i.e. with a cemented or 

brick floor, roof and/or walls), and often owned some land. Yet access to resources 

also depended where one lived and cut across caste lines. We observed and ASHAs 

stated that some families from the Bhartiya jati (SC), such as those in hamlets F and 

G nearer the highway, had cemented pukka houses, gas connections, electricity and 

water, and that their husbands worked as self-employed painters. Most Bhartiyas 

living in hamlet E, by contrast, had no water, electricity or toilets. Only one woman in 

that hamlet, who was of the Patel (OBC) jati, was said to be better-off because she 

had a gas stove from a recent government scheme. Many women said that they did 
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not leave the home, and we observed that women in the higher castes covered their 

heads or faces among elders due to the practice of purdah. 

 

Figure 8.9 Brick pukka home of an OBC family living in hamlet A of village 1 

Education levels often aligned with people‘s levels of income and job security. A few 

participants said that those with more money and living nearer the schools (for 

example, in hamlet F) sent their children to the government school and to the private 

school if they were richer. ASHAs explained that most pregnant women in the village 

were not educated, as reflected in the FGD‘s socio-demographic information. Access 

to education seemed to depend greatly on the level and stability of families‘ incomes, 

which were low among the great number of people who worked in daily wage labour. 

In one illuminating account, a woman with a Bachelor‘s degree told us that her 

husband‘s seasonal work prevented them from continuing their three children‘s 

education at the government school because there was no longer enough income for 

books and uniforms. 

During social mapping, we were told about the village-level political dynamics shaping 

socio-economic inequities in access to entitlements for economically disadvantaged 

families, both within and across caste lines. There was a gram panchayat elected to 

represent caste groups that met once a month, and some told us that there were self-

help groups lending micro-credit in the main village. The VHSNC was officially 
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appointed but was not functioning due to vacancies among CHWs. The head of the 

panchayat and elected gram pradhan (village head) was OBC and lived in a large 

house around the corner from the gram panchayat office in the main hamlet. A 

number of other people of his jati from nearby hamlet D lived in the greatest visible 

poverty, and emphatically told us that the pradhan had long neglected to provide 

them access to toilets, water lines or VHND services. 

 

Figure 8.10 Mud home of a SC family in hamlet D in village 1 

People in other hamlets also told us that the pradhan had won the local election 

numerous times but intuited from their comments that this may not have been through 

fully democratic means. Negative views of him were widespread across the poorest 

families in other hamlets as well. They said that the pradhan did not allow their rightful 

resources to reach them, as shown in the following two accounts: 

Respondent, R(5): [To] those who have brick [pukka] houses they give 
facilities, but [to] those who have mud huts [kuccha] they do not provide 
anything. R(6+3+5): Everyone‘s getting [ration] cards but we are not 
getting. R(5): If you come to [name of village], you don‘t know whether the 
pradhan is there or not. We are facing a lot of problems, and we get food 
from the maternal house [not enough from here]. (Lower SEP Village 1) 

R(3): We do not even get to know about anything. The pradhan is not 
accessible to everyone. He works with some people but not us poor 
people. Some people have their paperwork, ration cards etc. made but we 
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don‘t. We do not even get rations [Hindi: galla, wheat and rice to which 
people with below poverty line cards are entitled]. R(6): The toilets have 
been made in some places, but in our area, where we are all poor, 
nothing like that has been done. (Lower SEP Village 1) 

Similarly, during social mapping, people shared that those considered poor, 

particularly in distant hamlets, were readily disregarded by the leaders who had the 

power to improve their quality of life by giving them access to public schemes and 

entitlements. 

In summary, there was evidence of substantial socio-economic inequity in this vast 

and heterogeneous village. Those considered of the lowest castes expressed 

resentment and acute awareness of lack of entitlements and services compared to 

GC and some OBC jatis. This was compounded by marginalised geographical 

location and lack of other resources (household facilities, occupational or educational 

opportunities). 

Village 2, Allahabad district (East UP) 

The social map for village 2 is shown in Figure 8.2. In the FGDs, ASHAs and women 

of lower socio-economic position said that caste greatly aligned with material 

resources, including access to facilities in the home or village, occupation, education, 

and to some extent wealth and land ownership. The high castes living in the main 

village were Thakurs and Brahmins (both GC), as well as the predominating OBC 

group, the Prajapatis, who had a large role in leadership. The women of lower socio-

economic position said that these groups were prosperous (sampan) because they 

had resources like water taps and electricity. During social mapping, we also 

observed how higher caste families in hamlet A had brick houses, were said to be 

more literate, and had their own water wells. Likewise, the ASHAs said that their 

prosperity was evidenced by their ownership of agricultural land, and having ‗stable‘ 

government or business jobs within and outside the village. For example, the Thakurs 

often did not live in the village but returned a few times a month to oversee 

agricultural work on their land. One ASHA defined socio-economic position on the 

basis of employment as follows: ―Those working outside, they are prosperous and 

happy [...] Those who earn through agriculture, they are at the medium grade while 

those who are daily wage earners- like the adivasis or the harijans- they only make 

ends meet on a daily basis.‖ (ASHAs Village 2) 
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Figure 8.11 Home of Musahar families in hamlet F on the outskirts of village 2  

In our lower socio-economic position group, 10 out of 13 women‘s husbands worked 

in daily wage labour, and three in private or government jobs; almost all of them were 

of SC and ST groups. Conversely, seven out of eight of the husbands of the higher 

socio-economic position group participants worked in private or government jobs, and 

all of them were of OBC or GC (all ‗Brahmin‘) jatis, except one who was of a ST group 

and studied in higher education outside the village. At the same time, other ASHAs 

explained and debated the level of wealth among castes, concluding that all struggled 

with large expenses: 

Moderator (M): Who are the people who have the most problems 
regarding money? R(9): These are mostly people of lower caste- Musahar 
[SC] or adivasis [ST]. Even the Muslims. The Kumars and Prajapatis 
[OBC] also have to take loans. R(9+2+6+11): Almost every caste is poor. 
There is no real boundary of which caste will have all rich or all poor 
people. (ASHAs Village 2) 
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Figure 8.12 Traversing large agricultural fields to reach remote hamlets of 
village 2 

Though economic disadvantage was somewhat spread among different jatis, women 

of groups considered to have lowest social status said they faced much 

discrimination. Even more than in the first village, discrimination compounded and 

perpetuated these groups‘ lower access to resources and income. Specifically, 

adivasi women told us that their families undertook labour and agricultural work on 

others‘ land. They also said they lived in kuccha houses with hand pumps but no 

toilets. Similarly, the harijan (untouchable) woman in our FGD described the 

differential treatment that they received from village leaders: 

R(9): There is one specific caste- our caste is harijan and there is no 
arrangement of water for our community [samuday]. Only one house is 
harijan. If new facilities are introduced into the village, we are never told 
about it. The hand pump was given [from the government] to the SC 
community, but pradhan gave it for the other jatis [OBC and GC]. If we as 
harijans go to get the water with the other communities, they do not allow 
us [at any hand pump]. The pradhan doesn't tell us anything, or give us 
any provision [pravidhan] that comes for the village [...] M: What facilities 
are not available to you? R(9): There is no water supply. I mean there is a 
water pipe [hand pump], but water supply is a problem. Even when the 
government supply comes to our area, it is never installed in our area. 
The other communities get it installed in their area. M: Why do you think 
they do that? R(9): I have no idea. That is because we are alone [akela – 
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alone, or only one family] so they do not care about what we want. (Lower 
SEP Village 2) 

The reference to being ‗alone‘ in relation to other castes seems to carry significance. 

Not only were harijan people‘s voices not as well-respected as others‘, but they lived 

separately from others and were therefore easier to disregard. Further, women in the 

lower socio-economic position FGD shared the stark contrasts in their access to 

resources compared to higher castes, identifying this as a process of discrimination 

by those with local political power (in this village, OBC and GC jatis): 

R(10): There is barely any roads either. They have just dumped stones on 
the track. Also, even when there is a [government] provision for electric 
poles, they do not give us any power supply. Basically, nobody cares 
about what the poor families need. R(11+15): The pradhans are all very 
greedy; they eat away all our money. Our pradhan is busy getting his 
house constructed now. R(1+8+11): It is the same story everywhere. They 
never think about the poor people; they only bother about the affairs of the 
rich people [...] It doesn't matter if there are roads in front of our houses 
but the Brahmins will always have good roads constructed for them. 
(Lower SEP Village 2) 

In the ASHA FGD in block 2, one woman said that adivasis lived ―unhygienically‖. 

They also often conveyed a sense of perplexity when they explained how Musahar 

families lived separately and in a visible state of poverty, as one ASHA described her 

view of them: ―R(gap): The infants and children will be lying around unclothed and 

dirty under the trees but they won‘t listen to us.‖ (ASHAs Village 2)  
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Figure 8.13 Children at the homes of adivasi families in hamlet E in village 2 

Though there were two private and two public schools, education levels were low in 

this village, and differed greatly between higher and lower socio-economic position 

FGD groups. In the lower socio-economic position group, almost half of the women 

had no education and none had any higher education. The eight women in our higher 

socio-economic position group all completed at least five standards of education. One 

woman in the group had gone outside the village to complete 12th standard and 

another to complete a Bachelor‘s degree, as the local schools taught only up to eighth 

standard. During social mapping and in the ASHA FGD, people said that the women 

of higher castes who lived in the city used urban schools. We observed that the public 

school (where the lower SEP FGD occurred) in hamlet A appeared to have few 

resources and was often vacant, though used for the VHND every couple of weeks. 

The private school charged around Rs. 1000 per year, according to the Muslim family 

living in hamlet E at least two kilometres away from the private school. They 

appeared to have some inter-generational wealth, with a brick house and buffaloes 

for milk. However the men of the house currently worked in agriculture earning no 

more than Rs. 150 a day, while the women sold bangles outside the village for up to 

Rs. 300 daily. Although their incomes were not high, they said that the public school 

was not desirable and chose to send their children to the private school up to the fifth 

standard. Women from adivasi and harijan groups were well-represented in our lower 
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socio-economic position group. Adivasi and harijan participants who more openly 

discussed the difficulties they faced had completed eight to twelve standards of 

education, while the rest of the SC and ST participants had no education as well as 

poor access to resources.   

 

Figure 8.14 Public primary school that was locked up, but hosted the VHND as 
well as the first FGD in village 2 

Overall, low income and related lack of facilities, low education and discrimination 

appeared to combine most potently in this village to maintain socio-economic position 

inequities that disproportionately affected the lowest castes and tribes, particularly 

families from Musahar, harijan, and adivasi groups. 

Village 3, Rampur district (West UP) 

The social map of village 3 in Rampur district is shown in Figure 8.3. The village could 

be reached by a rough brick road that crossed a five-track railway line. 
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Figure 8.15 Railway lines near village 3 

The predominant jatis were Gangwar and Kashyap, which are classified as OBC. 

There were a few Brahmin households, and Muslims of the Saifi group. People told 

us that there were many families of the Jatav jati, which is a sizeable contingent of the 

harijan SC group in Rampur as in Allahabad. These households were positioned at 

one end of the village, and made visible with blue paint covering their homes; this was 

also apparent in the first village in Allahabad. The DCS told us that this was the colour 

of a political party that they supported across UP, called the Bahujan Samaj Party 

(BSP) that was founded by and politically-mobilised many harijan groups. 
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Figure 8.16 Jatav (SC) home with blue paint in village 3 

Households‘ level of wealth and access to facilities was often said to be related to the 

confluence of caste group and occupation. As in other study villages, people were 

thought to be prosperous if they had facilities and pukka brick houses, owned land, or 

had jobs in shops or government. In all FGDs, the prosperous people were 

unanimously said to be those of the OBC (primarily Gangwar and Kashyap, and some 

Prajapati) and GC (Brahmin) jatis, although there were some families from the 

Rathore OBC jati that were said to be less well-off as they did not have many facilities 

in their homes. ASHAs in the FGD explained that many Kashyaps worked on the 

railways, which were salaried government jobs. Gangwars were said to work on their 

own land or shops and in public services, often located along the main road. They 

also usually held political positions. The current pradhan was a young OBC man who 

was elected a year and a half before. He lived at the centre of the village amidst 

different castes. He expressed his concern for people‘s well-being, and told us that 

they held yearly village meetings with 50 to 60 participants and VHSNC meetings 

every three months. He said the VHSNC discussed and were able to resolve some 

problems like the spread of dengue fever and sanitation in the village. 
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Figure 8.17 Pukka home of a Gangwar (OBC) family with a Bharatiya Janata 
Party flag (majority party in UP and India) in village 3 

Conversely, the social mapping and the ASHA FGD showed that Jatavs and Muslims 

were considered poorest because they had kuccha houses (mud or non-cemented), 

had little or no electricity or toilets, and worked in daily wage labour there or as 

migrants in Delhi (up to five hours away) or another large city within Rampur. One of 

the two ASHAs working in this village clearly characterised these socio-economic 

position differences in terms of the interrelation of caste, facilities and wealth: 

M: Which of these people are prosperous in the sense that they have all 
the facilities available at their houses? R(8): The Gangwars and 
Kashyaps. M: What kinds of facilities do they have in their homes?     
R(8): They own chakkis [wheat grinders] and shops, some of them run 
businesses while others have government jobs. If the family has ten 
members, one or two of them have jobs. The poor families, on the other 
hand, work in brick kilns or as daily wage earners. M: Who are such 
people? R(8): In my area, these are either Rathores [also known as Telis, 
OBC] or Schedule Castes- harijans […] M: What is the primary source of 
income for the Muslims? R(8): They are ironsmiths or daily wage earners. 
Some even go outside to earn [they are mainly Saifis]. (ASHAs Village 3) 

Another ASHA in this group discussed Muslim families‘ relative access to facilities: 

―M: Who are the people that have no facilities in their homes? R(10): The Muslims 
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[…] They do not even have proper brick houses.‖ (ASHAs Village 3) Electricity and 

water were available more widely than in Allahabad, and some Jatav households also 

had televisions. In this village we also visited the homes of Jatav families who owned 

land and agricultural equipment, unlike Jatav families in village 2. Jatav women often 

earned income by embroidering sarees (zardosi work) to sell at the market for Rs. 

100, which each took two people two days to make. We observed that their homes 

were at the periphery, which is similar to Allahabad where the harijan families lived 

separately. In the higher socio-economic position FGD, women also explained without 

probing that some people practised untouchability, irrespective of their wealth status: 

―R(1): Yes, it happens sometimes, say, if the people belong to different castes like 

Jatavs […] then there is the issue of untouchability [using the term bhangi] […] M: 

Where do they live? Do they live away from the main village population? R(gap): 

They live at the end of the village.‖ (Higher SEP Village 3) 

In terms of gender roles, many women worked as labourers, particularly among lower 

socio-economic position groups as in Allahabad, yet there were restrictions on their 

ability to go out. This was said to have changed over time, and they also less often 

practised purdah (a cultural practice of secluding women): 

We go to someone‘s house only if there is some work, otherwise we stay 
in our own houses. The women in the earlier days would wear such a long 
veil [purdah]; which mother-in-law would send them out? It is only now 
that all these daughters-in-law [in the FGD] have come out to sit like this. 
Earlier, the men would never let the women step out. (Lower SEP Village 
3) 

The pradhan told us that there was a self-help group of 15 to 20 women from the SC 

group who paid Rs. 50 each month for membership to access micro-credit. 

In this village more than others, it seemed that the distinction between public or 

private education distinguished one‘s socio-economic position. The lower socio-

economic position group said that there was one government school nearby, 10 to 20 

minutes by cycling or walking respectively, where most of them sent their children. 

They said that the preference for government or private schools was directly related 

to one‘s level of wealth and income, more than their caste: ―The poor can only send 

their children to government schools. R(gap): Yes, how will a labourer send his 

children to private schools?‖ (Lower SEP Village 3) Meanwhile, private schooling was 

clearly the preference for most women in the higher socio-economic position group 

because it offered higher quality and English education: 
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M: Why do you send your children to private schools and not the 
government school? R(4): Everybody sends their children to private 
schools. M: But there must be a reason for doing this, right? Why do you 
prefer a private school over a government school? R(4): They teach in 
English in the private schools. R(6): The education is better at the private 
schools. (Higher SEP Village 3) 

The participant‘s comment that ―everybody sends their children to private schools‖ 

implies that she considers the practice to be homogeneous in her social circle, 

perhaps among those of similar social status as in this FGD. Indeed, the participants 

in this higher socio-economic position group were all from the Gangwar, Kashyap or 

Rathore OBC jatis, and said that their husbands owned or worked in shops, or farmed 

their own land. Five out of eight women in that group had 8 to 12 standards or a 

Bachelor‘s level of education, one had achieved three standards, and the other two 

had no education. Yet many women in the lower socio-economic position groups said 

that they could not afford private education for their children. Only a third of the 

women in the lower socio-economic position FGD had education themselves, and 

almost all of their husbands worked as seasonal or brick workers. 
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Figure 8.18 Private school in the middle of village 3 

Overall, it seemed that people‘s caste, religion and education largely aligned with 

their families‘ occupations and income levels, which together characterised whether 

they had a higher or lower socio-economic position in this village. 

Village 4, Rampur district (West UP) 

The social map for village 4 is presented in Figure 8.4. The village was geographically 

isolated, being situated past a large river that annually flooded the main access route. 

Women in the higher socio-economic position group echoed comments from many 

others during social mapping about the problems posed by the flooded river affecting 

the whole village, as well as the lack of political will to address it: ―R(3+2): If it rains 

too much, the area gets flooded, making commuting difficult. [The main village and its 

hamlet] have no relief from the river. Nobody comes to look after us. Even the 

government officials just come to gaze at the riverside and leave without doing 

anything real.‖ (Higher SEP Village 4) There were also larger towns a few kilometres 

away, where weekly markets occurred and villagers could access private schools and 



 

197 

 

 

hospitals. The village was surrounded by fertile agricultural land that sustained a 

variety of crops. 

  

Figure 8.19 Markings from floodwater remained on the tree, as indicated at the 
top of this photo, in village 4 

All castes lived together but clustered by jati group, according to some participants in 

the lower socio-economic position group. One woman in the higher socio-economic 

position group mentioned that the groups were not clearly separated: ―M: Do people 

in your village live together or separate from each other […]? R(8): Everybody lives 

together. There‘s no such thing that the Muslims stay in one corner and Jatavs in 

another.‖ (Higher SEP Village 2) Yet the ASHA of the village acknowledged that there 

was sometimes religious friction, when explaining how the pradhan supported their 

meal programme: 

M: What does he [the pradhan] do? R(8): If food has to be given at the 
anganwadi centre, he gets it cooked under his supervision. There are 
some people who do not eat the food though. M: Why not? R(8): Some 
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people say that if a Muslim person is cooking the meal, they will not eat it. 
M: So Hindus won‘t eat out of a Muslim‘s hand and a Muslim won‘t eat if it 
is made by a Hindu? R(13): Yes. There are always such clashes. (ASHAs 
Village 2) 

 

Figure 8.20 Semi-pukka Muslim (GC) homes in hamlet B in village 4 

Despite there being many different jatis, people said that there were no strong wealth-

based distinctions between them. Overall, the Turks (GC, unlike most Muslim groups 

which are OBC), were said to be most well-off. They usually owned a small parcel of 

land and farmed it themselves, or sometimes owned shops or businesses outside the 

village. In terms of facilities, they had brick houses with paved or unpaved floors 

(pukka or semi-pukka), as well as electricity and toilets, though with open sewers. 

Turks made up the majority of the population in hamlet B. A few Turk families still did 

not own land and worked as labourers, and did not have access to hand pumps. OBC 

Muslim groups of Ansari and Teli jatis were said to be poorer because they did not 

have many facilities in their homes, as women of those groups said: ―M: Who are the 

most prosperous people in the area that you live in? Who has all facilities like 

electricity and water, etc.? R(8): Nobody has anything. There‘s nothing in my locality 

and absolutely no source of light. We have mud houses with polythene sheets in the 

name of roofs. Nobody has a mobile phone or even a bicycle.‖ (Lower SEP Village 4) 

Jatav families painted their homes blue, as in other villages, and had more facilities 
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than in Allahabad – a number of these families had small amounts of land, owned 

tractors and had electricity and televisions in their homes as in village 3 in Rampur.  

ASHAs in our FGD discussed how one‘s wealth did not clearly overlap with caste 

distinctions, because most people in this village were poor: 

M: Who are the affluent people and who are the poor ones amongst these 
[jati groups]? R(7): People in my village are all poor, this is [name of] 
village – everyone is more or less poor. M: Why do you count them as 
poor? R(7): They are poor because they have mud [kuccha] houses, 
some do not have a permanent source for their next meal. Some do not 
have toilets either. (ASHAs Village 4) 

Other ASHAs mentioned how poverty was related to the low level of wealth, land 

ownership and occupation for people irrespective of caste: 

M: And who are affluent? R(3): See, there are affluent and poor in all 
castes. Nobody‘s needs can ever be completely fulfilled. People are more 
or less affluent. But there are some who have no land and have to earn 
their daily wage. 

R(8): They own their own lands. Then they are not poor, right? A labourer 
who has barely any land cannot earn enough money to survive – in that 
case he is poor. (ASHAs Village 4) 

 

Figure 8.21 Agricultural fields along the dirt road between hamlets A and B in 
village 4 
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The predominance of agricultural work among all castes in this village also had 

implications for their income and education levels. Women told us that many family 

members, including the older women, were often needed to farm due to the sheer 

amount of work, low financial returns from their crops, and because many male 

members worked as migrants in Delhi, Rampur or other cities. This also meant that 

children were usually sent to school for a few years when they were young, but then 

worked when they reached adolescence. The pradhan told us that education was the 

greatest issue in his village; he and the ASHA said they thought people did not 

prioritise education enough. They also said that educational attainment was lower 

among Muslim families, and particularly girls, compared to the Jatavs (the only Hindu 

jati). One ASHA explained how the distinction between affluent and poor people was 

again defined in terms of their ability to afford private, even English, education: ―M: 

Why do you consider them affluent? R(11): This is because they have large lands, 

their children study in English medium schools. While those who are poor send their 

children to government schools.‖ (ASHAs Village 4) Hence, there was a notable 

difference in the perceived quality, and the ability to access, the private English 

medium schools available in other villages and the public schools offered within the 

village. Most people across caste or religion groups also had difficulty sending their 

children to secondary or higher education, which were only available outside the 

village. It was evident from the socio-demographic information that all but one of the 

Jatav (SC) Hindu women in our FGDs had completed between five to ten standards 

of school, half of the Turk (GC) Muslim women had ten or less standards completed, 

and the Teli and Ansari (OBC) Muslim women had largely not received any 

education. During the social mapping, we observed that there were teachers at the 

two primary public schools, located in hamlets A and B respectively, and we saw 

numerous girls and boys in uniforms walking home. In this sense, the ASHAs in our 

FGD and the pradhan were hopeful that the next generation would receive more 

education. 
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Figure 8.22 Children walking home from school in village 4 

Overall, families‘ level of wealth did not appear to be distinguished as much based on 

caste relations as in Allahabad, possibly because the sole Hindu jati (though 

untouchable) lived among Muslim groups rather than higher caste Hindu groups. 

Some tensions were apparent based on inter-religious, rather than intra-religious, 

relationships. Yet families‘ level of socio-economic position was more similar here 

than in the other villages across caste and religion groups, as people generally had 

equally low access to resources based on wealth, occupation and educational status. 

8.4 Discussion 

The results in this chapter indicated that participants in all four villages understood 

socio-economic position in terms of six main characteristics that reinforced each other 

in different ways, as shown in Figure 8.6. Together, they formed what I will term a 

local ‗constellation‘ of characteristics that delineated differences between higher and 

lower socio-economic positions in each village. These appeared to be shaped in turn 

by unequal relations of power that were embedded in contextual processes. I now 

discuss limitations to the present analyses. I then consider the results on the 

interrelatedness of socio-economic position characteristics at individual and group 
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levels in light of related theoretical and empirical literature, with a focus on how spatial 

and temporal processes shaped these in context. 

There were some limitations to the way that socio-economic position was explored 

through my choice of qualitative methods. We relied on ASHAs‘ birth registers and 

their supervisors to recruit participants, but this could have caused a bias towards 

including more women who had some relationship to the ASHAs. It was sometimes 

difficult to recruit participants from all hamlets in the larger villages, and we had to 

conduct the FGDs in locations most feasible for the recruiters. This could have 

resulted in excluding people who lived farther away, or who worked outside the 

village. We were not always able to recruit participants from the lowest or highest 

socio-economic position groups for FGDs that we had identified in the social 

mapping. Thus we relied on information about their socio-economic position from 

participants of other backgrounds. Despite these limitations, the table of socio-

demographic information still reflects a good degree of variation in participant 

characteristics (e.g. including Brahmin as well as adivasi and harijan women). In the 

moderators‘ probing and participants‘ responses, they often used colloquial Hindi 

terms ―garib‖ for poor and ―sampan‖ or ―amir‖ for rich. This may have limited the 

nuance of those in ―middle‖ groups (though locally appropriate and well-used terms). 

Nevertheless, we found that this was the most locally-relevant way to broach the topic 

of socio-economic position differences or inequity after pilot testing. 

I will first discuss how individuals‘ and groups‘ relative socio-economic positions were 

defined in terms of a consistent set of characteristics across sites, yet appeared to 

manifest as unique constellations in which people were positioned relationally with 

unequal power in a given village. Participants most often discussed people‘s wealth, 

access to facilities, and caste together, but these were also understood to relate to 

their occupation, education, and religion in differing ways in each village. In 

Allahabad, occupation and wealth appeared to have the strongest joint role in 

stratifying lower to higher socio-economic positions. People said that those with the 

lowest socio-economic positions were labourers working on other people‘s 

agricultural land or in seasonal industries as they were paid least. The smaller 

contingent of people working in higher-paying, private or public, ―formal‖ sectors were 

said to have the highest socio-economic positions. This hierarchy of occupations and 

related incomes was also strongly aligned with the high level of stratification by caste. 

The results showed that the majority of people in SC groups (and tribal groups in 

village 2) were daily wage labourers. Meanwhile, many OBC and almost all GC 

families worked in the formal sector. In Rampur, participants also discussed socio-
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economic position in terms of occupations and related wealth status, how these 

usually aligned with caste and religion, and particularly how these shaped people‘s 

relative levels of education. Specifically, the majority of OBC Muslim families worked 

in agriculture and usually on their own small section of land. Further, those who had 

lower educational levels usually relied on children to work on the fields, and relatedly, 

valued education less. Even in the Muslim-majority village in block 4, Jatav families 

sometimes had as much or more wealth from agriculture as the OBC Muslim jatis, 

and the former had higher educational levels on average. Therefore, caste and 

religious groups did not always appear to align with fixed constitutional hierarchies, 

but the results showed patterns of increasing wealth and education among the caste 

groups who held higher status as well as access to better paying occupations. 

Literature in the contexts of UP and India has described similar socio-economic 

characteristics, and sometimes how they interrelate. The UP NFHS-4 gathered 

detailed data on educational attainment (overall, and by age, religion, and caste), 

household structure, religion, caste, access to facilities like electricity, water, 

sanitation (toilets), household materials (categorised as kuchha, semi-pukka, or 

pukka), sources of fuel, household assets and transportation, and ownership of 

agricultural land (38). Their results showed that the percentage of 6 to 17 year-olds in 

school was 19 percentage points lower among Muslims than Hindus, while it was 5 

and 8 percentage points higher among GC groups compared to SC and ST groups 

respectively in the rural areas (38). Others have described how caste, tribe and 

religion are connected with wealth and education in India, particularly in states where 

these continued to be lowest overall, including in Uttar Pradesh: ―[…] social 

disadvantage strongly influences the degree to which higher levels of education and 

the reduction of poverty go together. Moreover, social disadvantage is also likely to 

be a summation of adverse initial conditions, especially for those at the bottom such 

as the dalit and aadivasi groups‖ (226). 

Looking more closely at regional differences, the results indicated that socio-

economic position characteristics formed distinctive constellations in villages in West 

UP compared to those of East UP. Villagers in Rampur often described all castes as 

generally ―poor‖, in contrast to Allahabad where caste stratification seemed to align 

greatly with material inequities. In the former, we were told that there was generally 

more wealth equality in large part due to landholding patterns. At the same time, the 

amounts of land held by families were low among all groups, and profits were said to 

be marginal for most families. This could be related to the findings of Himanshu et al., 

in a district adjacent to Rampur in West UP, that there had been widespread 
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decentralisation of land ownership in the region (214). Meanwhile, the presence of 

inequities was more apparent in our villages in the Eastern district of Allahabad. 

There were fewer landowners, usually from OBC or GC groups, each having large 

amounts of land while SC or ST groups remained labourers earning low wages. In a 

study twenty years ago, Lerche found that OBC and GC jatis were already the main 

landowners in Jaunpur, a neighbouring district to Allahabad (212). The local 

constellation of socio-economic position characteristics was therefore likely influenced 

by the particular landholding and employment patterns in each region that gave some 

caste and religious groups more power in relation to others. 

In addition to participants‘ castes and wealth being interrelated, these were said to be 

closely linked to the type and level of education that they were able to afford, which 

related to the availability and quality of public and private education in or around the 

village. Private education was preferred but only possible for those with higher 

incomes, while public schools were universally seen to have poor quality. In 

Allahabad, the lowest caste or tribal groups, who often had less wealth, had generally 

lower educational attainment. The role of occupation and wealth in minimising 

educational attainment also appeared to be important but manifested differently in 

Rampur where religious differences were more marked. Muslim families that relied 

largely on agriculture said they needed their children to work after the fifth or eighth 

standard. They also did not consider low-quality public education to be worth the 

opportunity cost of losing the additional income their youth could otherwise earn. A 

longitudinal ethnographic study in Palanpur village in a neighbouring district in West 

UP found that Jatavs more often went to government schools while Thakurs (GC) 

went to the private: ―[…] with the poor functioning of the government school, the 

better-off are shifting towards private schools. The people who can afford it are 

exercising their choice of what is perceived as better quality education even if they 

have to pay for it‖ (227)(p.20). Kabeer also discussed how the provision of education 

in South Asia, and of a quality that people consider valuable, tended to be lower 

among groups that were already socio-economically marginalised including 

Scheduled Castes or Tribes, daily wage earners or migrants (228). Hence, 

educational attainment was not consistently lower among low caste Hindus, or 

Muslim groups, but seemed to depend on the quality of education at public schools 

that they could most afford, while more wealthy Hindu families (usually OBC or GC) 

sent their children to private schools due to higher incomes. 

To better understand how individual women and their households continued to be 

disadvantaged in unequal power relations, based on the particular constellation of 



 

205 

 

 

socio-economic position characteristics ascribed to them, it is important to examine 

how these were shaped by contextual processes that have both spatial and temporal 

dimensions. First, I discuss the ways that spatial dynamics fueled the unequal power 

relations between groups based on their position within the constellation of socio-

economic characteristics in different village contexts. Kabeer points out that while 

many studies of regional inequality compare urban and rural areas, more research is 

needed to explore the processes of spatial disadvantage within rural areas (228). 

Spatial divisions between people within each study village generally seemed to 

compound existing socio-economic stratification through power relations, but in 

different ways based on the village size and layout. In Allahabad, the villages were 

large with many hamlets. Hence, access to resources or wealth was uneven based 

on caste group and was also influenced by where people lived and how integrated 

they were with other groups. In village 1, access to facilities appeared to be greatly 

shaped by the political power held by the more numerous OBC jati. Many people in 

more remote hamlets expressed how they neglected to facilitate access to their 

rightful entitlements like water or toilets. Likewise, the harijan family in the second 

village said that they were ―alone‖ and therefore neglected, and even denied water 

pipes and rations to which they were legally entitled. Aziz et al.‘s study in three 

villages in Pakistan also explored socio-spatial dynamics, and showed that kinship 

groups (known as biradaris) assigned the lowest status had least access to resources 

like hand pumps or health clinics due to stigma towards and low mobility of those 

women, and relatedly, low acceptance in public spaces (150). Our findings in UP 

suggested that women from castes and tribes considered of lower status spent more 

time working or frequenting areas outside their homes, even though they often lived in 

segregated areas, compared to high caste or Muslim women who had to follow 

stronger confinement practices. Even so, spatial marginalisation for these groups 

seemed to fuel unequal power between people from caste groups considered to be of 

higher and lower position, and their economic access to resources. 

It is also important to consider villages‘ spatial dynamics in relation to the surrounding 

area of the village. In Rampur, the fourth study village faced geographical barriers to 

service provision affecting the whole village. Kabeer has described spatial processes 

that can compound socio-economic inequities, including a village‘s remoteness, lack 

of integration into the broader economy, and a lack of quality services (228). We 

found that the fourth village was not far from the nearby villages, but it was not 

accessible by road and therefore lacked quality services. During the monsoon, 

flooding also created access barriers for many groups in that village, and particularly 
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those in the hamlet further from the village. The people there did not describe this as 

an issue of neglect by the village leadership, but by powerful outside government 

officials who would not address the issues that led them to be physically marginalised 

as a village. The GC Muslim jati, who were relatively wealthy, were nevertheless 

geographically marginalised by living in the hamlet that was further from public 

services. In fact, one school and a primary health centre were in that hamlet but they 

were not functioning consistently. The people there said that many children stopped 

going to school because they could not reach the secondary or post-secondary 

schools outside the village, which was reflected in low educational levels observed in 

social mapping and among FGD participants. Hence, just as inequities between caste 

and religion groups were lower there than the other villages, all groups were fairly 

socio-economically disadvantaged due to the geographical marginalisation of the 

village. Conversely, in the third village where there appeared to be greater caste 

inequities between the various Hindu jatis, the Jatav families lived at the edge of the 

village. Moreover, most public services and spaces were on the other end of the 

village from where they lived, as in another study (212). Desai and Dubey showed 

that education and health services were clustered in areas where more powerful 

groups lived, whereas SC and ST families had lower access, which seemed to reflect 

the situation of higher compared to lower caste Hindus and even ‗minority‘ religious 

groups such as Muslims in this study (115). Thus, spatial dynamics within and outside 

of the villages dovetailed with political processes to shape different caste or religious 

groups‘ relative access to material resources. 

I now discuss the ways that unequal power relations based on local constellations of 

socio-economic characteristics can be seen as shaped contextually through temporal 

processes. First, the results in this chapter suggested that hierarchies in socio-

economic position shift over time through the interplay of political and economic 

processes that influence the relative power and resources held by different cultural or 

identity groups. This view departs from past academic and political discourses that 

focused on cultural or ideological characteristics, i.e. caste or religious identity, in 

positioning people within a fixed hierarchy based on residual ‗traditional‘ structures 

(101, 104). More recent literature has argued that cultural and religious dimensions of 

identity should be seen as dynamic and relational, and interacting with political and 

economic processes to shape socio-economic inequities in India over time (101, 104, 

110). Bourgois‘ ethnographic research on ethnicity and class in Mexico offered the 

concept of ―conjugated oppression‖ to describe how ‗ideological‘ or identity 

dimensions (such as ethnicity or caste) and ‗class‘ dimensions (signified by economic 
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or occupational characteristics) cannot be disentangled, but rather understood in 

terms of their joint contribution to unequal power relations: 

The reality of the productive process reinforces, therefore, the ideologies of 
ethnic superiority. The ethnic group at the bottom of the ideological hierarchy 
[…] performs the least desirable and lowest-prestige tasks in the local 
occupational hierarchy. This can result in what I call conjugated oppression, 
whereby economic (class) exploitation conflates with ideological (ethnic) 
domination into an experience of oppression transcending the sum of the 
parts. (229)(p.224) 

Analogously, Nancy Fraser has developed concepts of ―redistribution‖ and 

―recognition‖ to address the interplay of economic and cultural sources of oppression 

respectively (230). Swanson has modified these concepts further to argue against a 

view that characterises specific identity groups as universally oppressed or excluded 

(231). Instead she draws out a relevant framework in which political, economic and 

cultural processes can be understood to jointly fuel inequitable social relations that 

are, ―historical, contingent and always changing, even if incremental‖ (231)(p.. 

Particular political and economic processes in India, including the macro-economic 

policy and public sector schemes, have been found to amplify socio-economic 

inequities between cultural identity groups over time. In relation to macro-economic 

processes and policies, people in what were considered the lowest caste or tribe 

groups were also most often relegated to daily wage labour in our study villages. This 

differed to some extent in village 4, as families in the untouchable Jatav group owned 

land and farming equipment more often due to earlier land decentralisation policies. 

Despite being in the majority in that village, OBC and GC Muslim families also had 

lower wealth and educational levels than the OBC and GC Hindus in other villages we 

studied. Khanam suggests this may in part reflect political-economic processes like 

gradual loss of landholding since the Mughal era, though there has been some land 

redistribution since then, and increases in social discrimination again Muslims as a 

non-indigenous ‗minority‘ in India after Partition (102). This could also relate to more 

recent assertions of power by Hindu nationalist political movements in India generally 

(101). Moreover, families who worked on their own agricultural land did not seem to 

have had great increases in their socio-economic position, as Gupta discussed how 

economic investments in India have focused more on industrial and service industries 

than agriculture, thereby limiting economic growth in a sector that provides most of 

the employment for lower socio-economic groups (220, 222). Researchers have 

found that India‘s recent political rhetoric around ―inclusive‖ growth driving neoliberal 

policies to increase capital have fuelled socio-economic inequities, precisely because 
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of the need to rely on informal, migrant and low-wage labour for greater gains 

compared to more formal forms of work (226, 229, 232). Kabeer and Kannan have 

separately described how low caste groups have been less able to benefit from land 

reform, and often rely on usurious forms of credit because they cannot access bank 

accounts or loans with more favourable interest rates (228, 232). Shah et al. have 

argued that such intersecting political, economic and cultural processes create a 

cycle of disadvantage that has not been alleviated but rather amplified through 

economic growth due to social discrimination assigned to caste, tribe, and religious 

groups seen as having a lower status (226). Bayly‘s research on caste relations in 

India detailed how the expansion of the private sector since the 1990s has amplified 

the relevance of jati identities through unequal labour recruitment within private labour 

markets (101). Lower-paying occupations also tended to be labeled as less valuable 

and for the ―poor‖ (214, 228). Hence, the positioning of some cultural groups as 

having lower socio-economic positions can be seen as shaped and reshaped by 

shifting macro-economic policies and processes. 

In addition to macro-economic processes, public sector schemes and services also 

likely played a role, though uneven, in shaping access to resources in the study 

villages. The ability of public sector schemes to fulfill their aim of reducing socio-

economic inequities in India continues to be hotly debated (228). In this study, 

entitlements through ration or BPL cards were not always secured by those who 

needed them due to systemic issues, or because of ongoing stigma towards them 

that prevented them from securing these benefits. Participants conveyed their 

observations that Musahar people in village 2, Allahabad, opted out of opening bank 

accounts, had no fixed addresses or identity cards, and were largely excluded from 

land redistribution policies as a historically marginalised group. In Allahabad, where 

power was more concentrated among certain caste groups, public schemes and 

entitlements were perceived to be intentionally withheld from the harijan and other SC 

groups by those with political power within the village. The participants in Rampur 

also discussed how government officials did not endeavour to advocate for improved 

public services precisely because they did not suffer the consequences of lower 

occupational or educational opportunities as did the groups without such power. 

While the gram panchayat met in the study villages, their election seemed to rely in 

large part on who had money or majority status in the village, and there were not 

often mechanisms to allow others to participate and express their needs. Elsewhere 

in India, Shah et al. have reported that amidst a cycle of disadvantage, affirmative 

action and educational attainment were the main processes that reduced the 
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disadvantages in education or employment facing SC, ST and OBC Muslim groups 

(226). Yet others have argued that because most of these groups work in informal 

labour, the role of government reservations and other affirmative action schemes is 

limited by the local power relations and social discrimination that continue to prevent 

the most disadvantaged caste groups to benefit (104). This reflects debates starting 

after independence in the 1950s, when Srinivas forecasted that reservations for SC 

and ST groups may reproduce rather than overcome the educational, economic and 

political marginalisation they faced (105). In recent decades, Gupta‘s ethnography 

describes the complex processes through which the state has simultaneously shifted 

responsibility to the local level for self-government, as well as invested in large-scale 

schemes intended to raise the status of poorer citizens, in part to garner their votes 

(222). Yet both he and others argue that there are limits to the ability of MGNREGA or 

other demand-based schemes to be implemented sufficiently, due to unchallenged 

corruption and identity-based discrimination within existing power relations in UP 

(220, 222, 225). In these ways, evidence suggests that the push for ‗inclusive‘ 

economic growth and the public schemes designed to improve socio-economic and 

political inclusion have played a role in shifting, though not reversing, socio-economic 

inequities found between cultural or religious groups in the study villages. 

To further develop this point, it is relevant to consider these issues from the starting 

point of cultural processes, and how they play into the political and economic 

processes just discussed. Although this was less pronounced in village 4 where all 

other families were Muslim, Jatavs‘ marginalisation in the other villages appeared to 

be reinforced by the cultural norms around untouchability. While participants said 

these have reduced, they said it was still practised by the ‗clean‘ castes like Thakurs 

or Brahmins towards ‗unclean‘ or ‗untouchable‘ jatis like Jatavs, as well as others like 

Musahars (the latter meaning ‗mouse-eaters‘, who continue to be visibly outcast and 

considered ‗uncivilised‘). The ongoing stigma and discrimination towards untouchable 

groups appeared implicit in the way that people in both Rampur and Allahabad 

districts referred to them as bhangi, a term with derogatory connotations that literally 

means ‗sweeper‘ for the ‗unclean‘ occupation they traditionally held. Shah et al. also 

described how people continued to stigmatise lower castes in part by taking a 

moralising view to label them as ‗dangerous‘ or threatening mainstream caste norms, 

practices or values (226). Their research in other parts of India also showed that 

alliances were forged to consolidate political and economic power, using stigma and 

discrimination towards lower castes as a basis for delegitimising their interests (226). 

Hence, jati and other kinship groups have been seen as forming ―imagined 
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communities‖ through idealised political allegiances, often referencing caste norms to 

exclude some and privilege others‘ interests and livelihoods (101, 233). 

The dynamism of power relations between caste identity groups appeared evident in 

the ways that large SC and OBC groups in UP have mobilised around political 

interests. The present study suggests that political mobilisation by the dalit-led BSP 

has strengthened cultural identities among Jatav families in both Rampur and 

Allahabad, which was reflected in the blue paint and symbols on their houses. Lerche 

has researched how untouchable jatis’ identities have been reformulated in relation to 

others, particularly focusing on the political mobilisation and coming into power of the 

BSP (212). He described the enduring importance of caste as a form of class 

consciousness among Chamars, a large untouchable caste group in north India to 

which the Jatavs belong:  

Caste is also an important category in rural workers' perceptions of their 
social and economic relations with others. Rural workers' class 
consciousness is often tempered by caste consciousness, not only due to 
cultural traditions but also because social oppression at village level, 
justified through 'Brahminical' Hinduism, generally follows caste lines, thus 
hitting all lower caste people, irrespective of class. There is, however, 
nothing 'natural' or inevitable about the present strength of caste. 'Caste' 
as it has emerged in politics is a fairly recent creation. It is an oft repeated 
point that ethnic/ religious/ caste identities are constructs, created by elite 
groups or social and political movements which, in the process, make use 
of and transform inherited symbols to meet new ends. (212)(pp.205-6) 

Caste politics have also been influenced by claims to affirmative action and 

entitlements for both SC and OBC castes in UP, particularly with the rise of the BSP 

among the dalit community and the Samajwadi Party (SP) among the large Yadav 

OBC community in UP (233). We observed that the Yadav OBC group in village 2 

were now more involved in the leadership of the gram panchayat, owned more of the 

land, as well as having their traditional means of income by owning cows and selling 

milk (212, 233). Comparatively, the Brahmin or Panday families were seen as having 

the enduringly highest status, yet there were relatively fewer households of those 

jatis, and they often lived and worked in the cities. This likely relates to the greater 

economic opportunities in urban centres with India‘s growing private sector after 

economic liberalisation, as Mosse states: ―across India, upper-caste village elites are 

found withdrawing from the village economy and politics, their dominance replaced by 

fragmented centers of power or diffuse brokerage networks mediating access to 

scarce but necessary credit, state schemes, markets or jobs‖ (104)(p.426). 

Meanwhile, OBC families such as Kashyaps in Rampur were seen as owning 

increasing assets, gaining roles in village leadership, and engaging in the fewer 
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number of government or private sector work (214). With growing political power, 

OBC groups sometimes consolidated power over lower caste and tribe groups by 

denying them access to government services or entitlements. Yet people were not 

consistently divided between OBC and SC groups; in village 1 the pradhan from an 

OBC group neglected people from the same jati living in a more remote hamlet. In 

summary, political, economic, and cultural processes have worked together to 

continually shift power relations in different contexts of UP, thereby shaping which 

groups are seen as having higher or lower positions based on interrelated identity- 

and resource-based characteristics. 

8.5 Conclusion 

In this chapter, I found that there was a consistent set of characteristics seen to 

shape one‘s socio-economic position in the four study villages in East and West UP. 

Yet these interplayed in different ways that could be seen as forming local 

constellations of socio-economic position characteristics based on contextual 

processes over space and time. These processes included spatial dynamics within 

and between villages, as well as intersecting political, economic, and cultural 

processes that have benefited some while disadvantaging other groups over time. 

Based on the results here and in other literature, it seems pertinent to avoid viewing 

socio-economic position in terms of a fixed hierarchy among cultural or identity 

groups, or in terms of de-politisised socio-economic classes or strata. Instead, it is 

valuable to consider how context continually shapes people‘s relative socio-economic 

positions within a given village and region over time. In the next chapter, I explore 

whether those who are currently disadvantaged within the local constellation of socio-

economic characteristics have received ASHAs‘ home visits, whether home visits 

resulted in the intended perinatal health outcomes, and what role contextual factors 

have played in these processes. 
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Chapter 9 Understanding the programme and 

contextual processes shaping the influence of 

ASHAs’ home visits on inequities in perinatal 

health outcomes in four villages in UP 

9.1 Chapter overview 

This chapter presents the second part of the qualitative results, and draws on data 

from the social mapping and focus group discussions in the four study villages of rural 

Uttar Pradesh. I aimed to answer research sub-objectives 5.2 to 5.5, which are 

grouped in three sections of results as follows. The first section describes where 

people have access to maternal and newborn health services, including those 

provided by CHWs, and the extent to which people from different socio-economic 

position groups access them (sub-objectives 5.2 to 5.3). The second section focuses 

on understanding the extent to which women from different socio-economic groups 

received home visits from ASHAs, and how this was influenced by contextual 

processes (sub-objectives 5.4). The final section examines to what extent and by 

which processes may ASHAs‘ home visits have led to the perinatal health outcomes 

under study among women from different socio-economic position groups, and how 

was this influenced by contextual processes (sub-objectives 5.5). I now review the 

methods related to the objectives for this chapter. 

9.2 Overview of methods 

In this chapter I present results from the social mapping and FGD data collection to 

fulfil sub-objectives 5.2 to 5.4 on women‘s access to health services, and equity in 

coverage of ASHAs‘ home visits. The FGD topic guides for this are introduced in 

§3.4.3, and shown in Table A.1.9 in Appendix 1. The FGD topic guides also included 

questions to fulfil sub-objective 5.5, as shown in Table A.1.10 in Appendix 1.  

I analysed the FGDs using a thematic framework analysis approach (161). First, I 

read and made notes on each transcript that I imported into NVivo 11.0, and then 

created codes related to the various outcomes, socio-economic position, and 

contextual factors, adding sub-codes where recurring sub-topics emerged. The RIs 

coded the first three transcripts in tandem with me. We compared coding of each of 

the three transcripts, clarified the codes‘ meanings, and then finalised the coding 
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structure (found in Table A.7.1 in Appendix 7). After coding the rest of the transcripts 

separately, I read and compared my coding with theirs, then discussed and resolved 

differences to ensure coding was consistent. Some of the differences in coding that 

we addressed included the definition of ‗facilities in the village‘, the difference 

between ‗family dynamics‘ and ‗community norms‘, the difference between ‗family 

planning‘ and ‗birth planning‘, the meaning of the code for ‗behaviour of health care 

workers‘ (not just any action or behaviour, but how they treated patients), and what 

indicated negative or positive levels of inequities. 

Next, I compared codes within and across FGDs between respondent types, and 

between villages. To compare within FGDs, I imported classification sheets that I 

made in Excel with the socio-demographic information for each respondent. I used 

case classifications to create nodes for each respondent number, and coded the text 

with their respective respondent numbers wherever they spoke. I then ran matrix 

queries to compare the responses between FGDs. In line with a framework approach 

(161), I first ran matrix queries for each outcome code, and descriptively summarised 

this information for each FGD in an Excel table. Then I ran further matrix queries with 

the codes for ASHA home visits and each of the contextual factor codes on the one 

hand, and each of the outcome codes on the other, across FGDs. I summarised 

those results in matrix charts in Excel. I identified where the responses converged to 

form themes that would answer both the descriptive and explanatory elements in 

each sub-objective. I also made note of where respondents‘ experiences diverged or 

gave alternative explanations depending on their socio-demographic backgrounds, 

and included these in the results to increase completeness and transparency. I then 

finalised the analyses, after presenting the initial results to and gaining feedback from 

the UP TSU team, in light of related empirical literature and a relational theoretical 

lens. I now describe these results for each sub-objective in turn. 

9.3 Results 

Objective 5.2 & 5.3) To explore the MNCH and health-related services to 

which people generally have access within each village, and to 

understand the extent to which people in each socio-economic position 

group access these services 

In total, 134 women participated in the FGDs: 46 ASHAs, 53 women of lower SEP, 

and 35 women of higher SEP. Table 9.1 describes the CHWs and health services 

available for each study village. 
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Table 9.1 CHWs and health services available in each qualitative study village 

District Allahabad Rampur 

Village number Village 1 Village 2 Village 3 Village 4 

Number of CHWs 
and supervisors 

6 ASHAs (one 
vacancy), 2 
ASHA sanginis, 
2 ANMs, 5 
AWWs 
 

2 ASHAs, 1 
ASHA sangini, 1 
ANM, 2 AWWs 

2 ASHAs, 1 
ASHA sangini, 
1 ANM, 3 
AWWs 

2 ASHAs, 1 
ASHA sangini, 1 
ANM, 3 AWWs 

Characteristics 
of ASHAs 

ASHAs working 
since 2008, 
SC/OBC Hindu 
jatis, many had 
low education 
levels 

ASHAs started 
working in 2008; 
OBC Hindu jatis, 
one was related 
to gram 
panchayat 
members, mid-
level education 

ASHAs working 
since 2008, 
from OBC 
Hindu jatis, 
mid-level 
education 

One ASHA 
started in 2008, 
the other in 
2017; one Hindu 
(SC jati) and 
one Muslim 
(OBC), mid-
level education  

Status of VHSNC 
and VHND within 
the village 

VHSNC not 
active; VHND 
occurred in 
AWW centre in 
hamlet A but 
not accessible 
to women in 
further hamlets 
who were of 
OBC and SC 
jatis 

VHSNC not 
active; VHND 
functioning at 
local school in 
hamlet A, known 
widely as 
‗immunisation 
day‘ where they 
give oral 
rehydration 
solution and 
vaccinations. 
Women of lower 
socio-economic 
positions 
attended more 
often 

VHSNC met 
every three 
months with 
pradhan and 
CHWs to 
discuss VHND 
and AAA forum; 
VHND occurred 
3 to 4 times per 
month at the 
school or in 
ASHAs‘ homes 
and women of 
all socio-
economic 
positions said 
they attended 

VHND to occur 
every week at 
primary schools 
in each hamlet, 
known to be for 
vaccinations but 
some OBC 
Muslim and 
Hindu women 
attended less 
because they 
lived further or 
feared services 
there, and ANM 
sometimes did 
not come 

Health facilities 
available outside 
the village 

CHC at block 
headquarters 
around 2 
kilometres 
away; DHC and 
private 
hospitals in 
district capital 
around 20 
kilometres away  

CHC at block 
headquarters 
around 15 
kilometres way, 
private hospitals 
16 kilometres 
away, DHC in 
district capital 60 
kilometres away 

CHC at block 
headquarters 
around 2 
kilometres 
away, DHC and 
private 
hospitals in the 
capital around 
45 to 50 
kilometres 
away  

CHC at block 
headquarters 13 
kilometres 
away, DHC at 
district capital 
25 kilometres 
away, and 
private hospitals 
from 5 to 25 
kilometres away 

To summarise, some ASHAs covered more than the required 1000 people mandated 

by the NHM due to vacancies. In the second and fourth villages, but not village 1, new 

ASHAs were already recruited to fill vacancies. There was around one supervisor for 

two or three ASHAs. There were traditional birth attendants (community midwives, or 

dais) working in each village. ANMs generally held VHNDs in each village, and 

ASHAs recruited and provided counselling and services to women there. Some 

women did not access the VHNDs because of the burden of agricultural work for the 
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poorest women, suspicion of the quality among some higher castes (OBC and GC), 

and geographical barriers for those living in further hamlets in the study villages. 

Objective 5.4) To explore each socio-economic position group’s 

exposure to ASHA home visits, in terms of coverage and quality, and 

how this may be influenced by contextual processes  

Figure 9.1 shows the main results related to sub-objectives 5.4 and 5.5. I first 

describe the extent to which coverage of ASHA home visits (sub-objective 5.4) and 

their influence on perinatal health outcomes (sub-objective 5.5) appeared to be 

equitable. Then I discuss how these descriptive results can be understood through 

themes on the programmatic and contextual processes underlying equity in the 

perinatal health-related outcomes under study. These fall into three interrelated 

areas. The first thematic area relates to perceptions of biomedical care and in 

particular to the relative affordability and quality of health facilities. The second area 

relates to the village spatial dynamics and geographical access issues. The third area 

includes the role of ASHAs‘ relationships with families and community dynamics in 

relation to maternal and newborn health, as summarised in Figure 9.1. 
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Figure 9.1 Conceptual map of themes linking equity in ASHA home visits, perinatal health outcomes, and contextual processes 
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The main activities that ASHAs discussed were identifying and registering pregnant 

women, bringing them to ANC services, and making home visits. ASHAs used an array 

of strategies for identification, linkage to ANC, and home visits. To identify pregnant 

women, ASHAs went to homes, greeted mothers-in-law, and either directly asked them if 

any daughter-in-law was pregnant or had lost their period, or indirectly if they had any 

‗good news‘ to share or if the woman was not eating well or nauseated. They also 

targeted couples who were newly-wed or whose last child was a few years old. Once 

they identified women, they confirmed their pregnancy with a test. An ASHA working in 

the block of the second village described how they used their diary for this: ―M: Do you 

maintain a diary or use any technique to keep track? R(8): Yes, we have been given an 

ASHA diary in which we note all the details about the pregnant women. We even make 

note if there is any sign of danger in the pregnancy. R(8): We use the details to take the 

women for their vaccinations after three months of pregnancy.‖ (ASHAs Village 2) Across 

FGDs, most identified pregnant women said they received at least three to four visits 

from the ASHA in the antenatal period, while they did not receive visits as frequently after 

delivery: ―M: How many times after the childbirth did she come to your house? R(2): She 

only comes when it is time for some vaccination.‖ (Higher SEP Village 2) The ASHAs did 

not mention that they made specific efforts to reach those of low socio-economic position 

but did discuss their experiences and challenges in addressing resistant or challenging 

families from sub-groups such as marginalised SC groups like Musahars, or some 

Muslim families, but also some higher caste groups who were wealthier and did not 

readily accept their authority. 

Themes on the programme and contextual processes shaping equity in the 

coverage of ASHAs’ home visits 

The first theme shaping equity in coverage was that ASHAs relied on self-identification by 

women and families in villages that were larger or in hamlets that were isolated, 

particularly as their workloads were growing. Hence, they not only used proactive but 

also reactive strategies to identify pregnant women and plan home visits, which could 

disadvantage the least educated women.Yet respondents agreed that ASHAs‘ coverage 

had improved over time among many socio-economic position groups. This was 

explained by both Hindu and Muslim women in the higher SEP FGD in village 4:  

R(8): If you call her, she always comes […] R(12): She [ASHA] comes when 
you call her. If she doesn‘t get to know, obviously she can‘t come. When we 
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get to know of a problem, we have her number so we call her [...] (Higher 
SEP Village 4) 

Women also said that the ASHAs told them to call her when they had a problem, as one 

Bhartiya (SC) woman with no education living in village 1 responded: ―M: What kind of 

information did she give you? R(4): Nothing really in the way of information, but she told 

me to contact her if there was any problem. And if I would tell her, she would tell me what 

to do. I do not know of any other information.‖ (Lower SEP Village 1) The fact that some 

ASHAs did not provide much information or relied on women to call them posed a 

challenge for women of lower education. Women who had higher education and OBC 

background in village 1 said that they felt women of the Bhartiya jati did not always 

understand what the ASHAs said, which could be related to their overall low access to 

education according to our socio-demographic information. ASHAs also told us that 

illiterate women did not often know the date when they conceived, making it harder to 

establish the expected delivery date: ―R(4): There are very few educated women in the 

villages. Only they are able to accurately tell when they last got their periods. So they 

say, for instance, that from that last cycle, it has been two or three months since.‖ 

(ASHAs Village 1) 

The second theme was that ASHA vacancies challenged equitable coverage of home 

visits when compounded by geographical and socio-economic marginalisation. This was 

particularly evident in hamlet B in the first village. The hamlet did not have an active 

ASHA and women of lower socio-economic position said they were not visited: 

R(2): Since our region is in the corner of the village, the visits don‘t happen. If 
we ask her to come, she visits us, but not on her own […] R(6): My house is a 
little far off. She has come only once or twice but she doesn‘t come often. M: 
What area do you belong to? [Hamlet B] [referring to socio-demographic 
sheet]? So, the problem in [hamlet B] is that the ASHA worker doesn‘t come 
to your area […] What is the reason for this? R(2): It is because it is really far 
away for them. R(gap): There must be a dearth of ASHA workers. R(gap): 
Only if you tell her that there is a baby in the area does she go to visit, 
otherwise, she wouldn't even do that. M: Why do you think the ASHA does 
not come in your area? R(2): Because of the distance. R(2): But if it is her 
job, she should go irrespective of how far the place is, isn‘t it? R(gap): It is 
possible that they do not know that we are living and available in the houses 
there. (Lower SEP Village 1) 

This vacancy had not been filled as quickly as in other villages. It appeared that recruiting 

a new ASHA was very political, and we were told that this village faced many challenges 

related in part to the pradhan’s corrupt politics. In contrast to the first village, women in 
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village 4 said that their ASHA made a concerted effort to cross the agricultural fields and 

river to visit them, though this also seemed to be in response to women‘s own calls for 

assistance. A woman living in hamlet B of village 4 described this: ―M: In extreme 

summers or when it floods in the monsoon, how does she reach you? R(12): She 

reaches us by all means. M: How does she commute then? R(12): She walks all the way. 

R(12): Irrespective of whether it is muddy or filled with water, she comes, nonetheless.‖ 

(Higher SEP Village 4) This suggests that the ASHAs‘ approach to identifying and visiting 

women related to their levels of commitment and their ability to manage the layout and 

number of households in their area. 

ASHA home visit coverage was also constrained by the status quo where wider divisions 

in socio-economic relations existed. Some women at the extremes of the constellation of 

socio-economic position characteristics were less likely to receive home visits. In the 

second block, the ASHAs explained how the higher caste and elderly women were least 

cooperative, though their relationships had improved over time:  

R(12): In the first go, we are prevented from meeting the pregnant woman by 
the mother-in-law. Especially if it is a family belonging to a higher caste like 
Thakur or Pundit […] Most people behave that way […] Only people of the 
older generation behave like this. If the mother-in-law is relatively younger, 
they don‘t stop us from meeting the women. R(9): Nowadays, everybody has 
become very informed and aware of what they need. They themselves go to 
get the pregnant women vaccinated and if for some reason, they are not able 
to go, they ask for alternative places where they can get the vaccination. 
(ASHAs Village 2) 

For families from the most marginalised socio-economic positions, there seemed to be a 

sense of social distance between the community and the ASHAs. For example, ASHAs in 

our social mapping said that Musahar families in village 2 did not listen to them and, 

moreover, they were usually selling bangles outside the village. However the Musahar 

people conveyed that they were treated poorly by health personnel, and though not 

expressed outright, this seemed consistent with the disapproving way that the ASHAs 

spoke of and looked at them. On the other hand, most adivasi women in the second 

village said they received home visits and accessed health services. This may relate to 

their greater integration in that community, and good relationship with the ASHAs of OBC 

background, compared to the more marginalised Musahar group (see related discussion 

in §8.4). This type of caste-based marginalisation in village 2 echoed one report in village 

3 of Rampur by an educated OBC woman that some ASHAs did not visit Jatavs because 

of untouchability:  
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M: Have you witnessed or heard about such an instance where the ASHA 
worker does not go to any particular person‘s house? R(8): No. R(1): Yes, it 
happens sometimes, say, if the people belong to different castes like Jatavs 
[…] then there is the issue of untouchability [bhangi, a derogatory term for 
untouchable groups] because of which they do not go. M: So the ASHA 
worker does not go to such families? R(8+6): There are others who do not. 
But our ASHA worker [both of whom were amicable and hard-working from all 
accounts] goes to every house. When she gets to know about a pregnancy, 
she visits every house. M: So some ASHA workers do not go to certain 
houses on account of caste issues of untouchability? R(6): Yes, previously 
that used to happen […] They are aware that the ASHA worker discriminates 
against them because they belong to a lower caste. (Higher SEP Village 3)  

The final theme to understand equity in coverage was that ASHAs‘ home visits appeared 

to be improving over time as they developed interpersonal relationships with families 

across socio-economic position groups. In all FGDs, women who had recently delivered 

felt that their ASHAs did not evidently discriminate in who they visited. One OBC woman 

from hamlet E, where the ASHA was most active in village 1, said that their ASHA started 

visiting when women became pregnant: ―R(4): In my area, she goes everywhere. R(gap): 

No, she comes frequently. R(4): If a child‘s vaccination is due, she comes and tells us in 

time. R(gap): The moment someone gets pregnant, the ASHA worker starts frequenting 

her house.‖ (Higher SEP Village 1) One Ansari Muslim woman in village 4 reported that 

the ASHA was close to all of their families; the fact that the ASHA was of a Hindu Jatav 

(SC) jati reiterated the relative parity in socio-economic position and relationships in this 

village: ―M: Do you know anyone that the ASHA worker does not visit? R(8): In my 

village, everybody shares everything with the ASHA worker […] she keeps an account of 

what is going on in everyone‘s family. She visits everyone and encourages us to share 

with her if we have any problems.‖ (Lower SEP Village 4) Two adivasi women in village 2 

who were of lower SEP also viewed their interactions with the ASHA positively: ―R(16): 

She meets us on a regular basis […] R(11): I think very highly of her.‖ (Lower SEP 

Village 2) ASHAs‘ ability to achieve equitable coverage, in terms of identifying and 

visiting pregnant women, appeared to be strongly related to the quality of relationships 

that they built with families. The ASHAs in Allahabad and Rampur reflected on how they 

had to develop trusting relationships with families over the past ten years across socio-

economic position groups. In particular, they said that many people initially distrusted 

their intentions and roles as CHWs: ―M: Did you face challenges when you had just 

begun your service as an ASHA worker? R(gap): Initially, they would taunt us saying that 

we have nothing else to do except sit at people‘s doors or that we are only coming to 

meet them because we are being paid for it.‖ (ASHAs Village 4) Yet ASHAs described 
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how people increasingly respected them, even among communities from which they were 

socio-economically distant, as this Hindu ASHA in village 1, in Allahabad, explained:  

R(gap): We keep going and meeting on and off so they follow what we say. In 
fact, if they see us on the way and if there‘s any kind of a problem, even if it‘s 
a mild fever, they call us to look at whoever is sick. R(8): They have almost 
started regarding us as doctors ourselves! R(6): They have started calling us 
for any kind of problem […] R(8): Didi [sister], I used to sit and cry earlier 
wondering how I would ever get to do work in my area. Seriously, it is a 
Muslim dominant area and I would be puzzled about how I would pursue 
them to go to the hospital. But now the situation has become really nice and 
the people have become cooperative too. (ASHAs Village 1) 

ASHAs often reported that they needed to develop acceptance by the elders and 

husbands: ―R(9): It depends on the kind of relations you have in the community. You can 

start chatting up with the elder ladies and ask about the women in their families. So they 

tell us themselves. So I look for pregnant women this way.‖ (ASHAs Village 3) An ASHA 

working in block 3 mentioned how a husband called her directly, though UP TSU staff felt 

this was less common from their observations: ―R(5): About five days ago, I had gone to 

visit a family but the woman wasn't home. Her sisters-in-law were there and they said 

that they had no idea about it. Just today, I got a call from the woman‘s husband and he 

told me that she is pregnant; he himself asked me to take the responsibility of getting her 

all the vaccinations needed.‖ (ASHAs Village 3) As they developed relationships with 

families, ASHAs said they played a supportive role in young women‘s lives: ―M: When 

you go to a pregnant woman in a village, how is your relation with such a woman? R(3): 

[…] See, they are able to share any issue with us like a sister or friend. If they need any 

aid for family planning, they ask us. These are the things they can only share with us and 

no one else, which is why we are like friends or sisters with them.‖ (ASHAs Village 4) 

This was especially true for women in Rampur whose family members all worked outside 

in agricultural labour, usually those making lower income and who were either Hindu or 

Muslim: ―R(3): They [family] think well of the ASHA worker because more often than not, 

they are not available to take us to the health centres. They then ask the ASHA worker to 

accompany us on account of themselves being occupied with some work. R(6): The 

ASHA worker accompanies us when we go for the delivery, so that is a big help.‖ (Higher 

SEP Village 3) 

In conclusion, ASHAs of a range of ages, religions and castes had worked to build 

relationships with the diverse groups of people in their areas. In many cases they had 

gained acceptance by women from the older, but particularly from the younger 
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generations. Sometimes ASHAs relied on reactive identification, particularly when there 

were vacancies that meant they had to cover a larger catchment area. This could lead 

them to miss women who did not seek them out, because the women did not know if or 

when they became pregnant due to low education. Further, home visit coverage 

appeared to widely align with, rather than overcome, the status quo in the villages‘ social 

and spatial dynamics. Thus, ASHAs were most able to identify and encourage women 

from the lower socio-economic position groups that were less stigmatised or hard to 

reach for home visits. Women who were most socially or geographically marginalised 

had less exposure to home visits, and those from higher socio-economic position groups 

often opted out of ASHAs‘ services in favour of private services. 

Objective 5.5) To understand whether women in different socio-economic 

position groups are more or less able to access and act on the advice or 

services provided by ASHAs in home visits, and how this may be 

influenced by contextual processes 

i) Birth preparedness  

While there were many women who were unprepared for their delivery, ASHAs served as 

facilitators for preparing the women and their families when they wanted to access 

government services. ASHAs also advised women and their families to bring money or 

clothes and arrange a vehicle to the delivery location. They sometimes accompanied 

women to the hospitals, as ASHAs in the block of the second village described: 

R(10): I advise them to arrange for money and transportation, along with 
clean clothes. I also ask them to coordinate with the person who will 
accompany them for the delivery and arrange for a phone for communication 
as well as make a decision about which hospital they‘d like to deliver in. 
R(gap): We give them the phone number for calling the ambulance. It 
happens often that the ambulance does not reach in time so we even ask 
them to arrange for alternate means of transportation. R(gap): If their 
haemoglobin is low, I ask them to pay attention to their diet so that they do 
not face complications at the time of delivery. I ask them to arrange for 
transportation, clean clothes and someone to accompany them well in 
advance. (ASHAs Village 2) 

Two women in the lower socio-economic position group in village 3 explained how the 

ASHA promoted institutional delivery, especially in case of complications: ―R(6): She 

gives us good information. She tells us to deliver our children at the hospital […] R(gap): 

She advises us for institutional delivery explaining to us that in case of complications, we 
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will not be able to manage the situation on our own. A doctor at a hospital can at least 

help us out in such a case.‖ (Lower SEP Village 3) A woman who was Ansari OBC, 

uneducated and working in agriculture in village 4 said that the ASHA provided her own 

vehicle: ―R(8): Even at the time of the delivery, if a vehicle is not available, she arranges 

for her own motorcycle to help the woman commute. If nothing else, she walks on foot 

with the patient to the hospital.‖ (Lower SEP Village 4) 

Meanwhile, the highest caste and richest families often circumvented birth preparedness 

through ASHA home visits in favour of private services in the antenatal period. Families 

who chose private services usually arranged for private transport and finances for the 

delivery on their own. Some of these families lived in the city most of the time. For 

example, in the second block, an ASHA and ASHA Sangini were advising a Brahmin 

woman to go to the CHC, but she did not listen: 

R(6): There‘s a woman in my area who has been married for ten years and 
only recently conceived her first child. Four or five months into her pregnancy, 
the ASHA Sangini and I were talking to her about her preferred facility for 
delivery. She told me she will manage on her own and that I shouldn't 
interfere into her matter. M: What caste did they belong to? R(6): They were 
Brahmins. So, she did not listen to me. She delivered her baby on the 30th of 
last month and did not even bother to inform me about it. She had gone to a 
private hospital […] I did not try to force her into listening to me. (ASHAs 
Village 2) 

In the higher socio-economic position group in village 2, three women of the Panday 

(also called Brahmin) jati who had 5 to 8 standards of education said that the ASHA only 

came to tell them about vaccinations. In contrast, women in the lower socio-economic 

position group said that the ASHA came frequently and they had a good relationship with 

her. Likewise in block 3, ASHAs said it could be difficult to follow the pregnancy of those 

who were well-off: ―R(8): It happens that if a woman‘s husband is earning and living in the 

city, she gets her vaccinations in the village but goes to the city for her delivery only to 

come back later.‖ (ASHAs Village 3) 

ii) Institutional delivery 

Among women visited by ASHAs, institutional deliveries most commonly occurred at the 

CHCs and among women of lower socio-economic position who preferred the public 

facilities. This likely contributed to reducing inequities in institutional delivery, given that 

those from higher castes or education groups already went to the private hospitals more 

often with or without ASHAs‘ involvement. A woman from an SC group reiterated that the 
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ASHA played an instrumental role in convincing her to deliver at the CHC: ―R(7): I used 

to go to the private hospital during my pregnancy. But when the ASHA worker told me 

about the facilities of the government hospital, she herself took me there. Otherwise I 

used to go to the private hospitals.‖ (Higher SEP Village 1) A Jatav woman in village 4 

also cited the limitations of delivering at home because there was no one in her family to 

help during that time: ―M: What is your opinion about the hospital? R(8): I felt good. I feel 

that there is a lot of problem in delivering at home while in the hospital, it is far easier […] 

there‘s no one to take care of you at home but once you reach the hospital, there‘s no 

trouble. There‘s no mother-in-law or father-in-law at home to look after me […]‖ (Higher 

SEP Village 4) A high-caste woman from village 1 who had five years of education also 

said the main reason she started to go to the CHC was because of the ASHA: ―R(6): The 

biggest reason is the ASHA worker. The moment one gets pregnant, she starts following 

up, taking you for check-ups, vaccinations etc. to the government hospital.‖ (Higher SEP 

Village 1) 

Women from the richest and highest caste groups, and those from any SEP group who 

presented with complications, most often had private hospital deliveries. One ASHA 

described the preference for private hospitals among richer families in block 2: ―R(6): 

Most women from prosperous families do not come to the government hospitals; they go 

to the private hospital.‖ (ASHAs Village 2) Likewise in village 3, women with higher socio-

economic positions stated this preference: ―R(8): Private is better for those who have 

money but for the poor, government hospital is the best. How can a poor person afford 

Rs. 50,000? This lady had been taken to the hospital for her delivery but the doctors had 

referred to the [private] hospital in [the capital city of the neighbouring district] […] M: 

While you were pregnant, who told you that the delivery would be complicated? R(4): The 

ASHA worker had already told the doctor about her history.‖ (Higher SEP Village 3) 

Another woman in the higher SEP group said that they preferred the private hospital but 

that it was too expensive for the poor, particularly as they conducted many caesarean 

sections that cost more: ―R(8): How will a poor person afford treatment in a private 

hospital? In private hospitals, they send everyone for operations [caesarean sections]. A 

poor person cannot afford it.‖ (Higher SEP Village 4) An ASHA working in the fourth block 

reiterated the difficulties for poorer people in paying the private hospital expenses: 

―R(11): The poor people think that the private hospitals will cost them a lot more money.‖ 

(ASHAs Village 4) 
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Women positioned more marginally within the constellation of socio-economic 

characteristics, including those from untouchable jatis, Muslim women, those who were 

less educated, or were geographically marginalised within the village more commonly 

had home deliveries, with or without the help of a dai. ASHAs said that they felt the 

preference for home delivery was due to low education combined with geographical 

marginalisation, as was the case for marginalised caste or minority religion groups in 

block 2:  

M: Is there anyone in your area who does not like to go to the hospital for 
delivery? R(gap): These days everybody wants to have their delivery in the 
hospital. R(gap): Yes, there are some Muslim families that hesitate from 
going to the hospitals. R(gap): Also Musahar. M: Why do they hesitate from 
going to the hospital?  R(5): That is because they are uneducated and lack 
awareness […] people belonging to lower castes are most resistant [samj mai 
nahi aata hai]. R(gap): The truth is that these are poor people who live really 
far away and do not have the means to go to the hospital. If they call the 
ambulance, it doesn't reach in time. (ASHAs Village 2) 

In block 4, where home deliveries were common, including among the relatively more 

well-off GC Turk Muslim families, ASHAs said that people felt home was okay for an easy 

delivery, and because the hospital would conduct caesarean sections unnecessarily or 

refer them in case of complications: 

M: Why do they prefer delivery at home? R(2): One of the reasons is that 
when we take a patient to a hospital and they are referred, the family comes 
back and gives this feedback in the village. Some people do not like to go 
because of this. Some people say that they do not want to go to the hospital 
because they do operations for no reason. R(gap): They say that if the 
delivery is easily possible at home, they do not need to go to the hospital. 
(ASHAs Village 4) 

In the FGDs in village 4 with women who recently delivered, all Muslim women in the 

higher socio-economic position group went to the private clinics or stayed home, while 

the three Jatav Hindu women went to the CHC. During social mapping in the fourth 

village, a couple of Turk elders said that home delivery was preferred because it was 

God‘s will if the baby survived or not, which ASHAs also said was a common view among 

Muslim families. Thus, families‘ preference for home deliveries was usually based on 

their own preferences or beliefs mixed with social, economic and geographical barriers to 

accessing health care facilities. 
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iii) Essential newborn care (ENC) practices  

The ENC practices under study were early and exclusive breastfeeding, clean cord care, 

delayed bathing, and skin-to-skin contact. There were common as well as diverse 

practices across villages, yet this was not consistently patterned by women‘s position 

within the constellation of socio-economic characteristics in each village. 

First, many women breastfed their infants and this was especially common among those 

with lower wealth and caste status. However, there were women in each group that said 

they did not immediately or exclusively breastfeed. One common reason was that they 

thought breast milk did not start flowing for the first few days, so they gave the baby 

various external foods like tea, honey, and goat‘s or cow‘s milk as prelacteal feeds. Two 

women from a lower socio-economic position in village 4 said that they decided to give 

formula when their breast milk was not flowing, as this woman responded: ―M: Who 

asked you to use the packaged milk? R(8): Nobody. If my own milk is not flowing, I won‘t 

sit and watch my baby starve, right?‖ (Lower SEP Village 4) A woman in village 1, who 

was from the dominant OBC jati in hamlet B (where no ASHA worked) and delivered at 

the CHC, said that everyone advised this:  

M: Have you ever seen or know that something else is given before the milk, 
like honey? R(2): Yes, I had given my baby some honey before anything else. 
I did not have milk in my breast for two days so I fed him with goat‘s milk. M: 
Who made the decision to give the baby honey? R(2): Everybody says this. 
Even the doctor says it. They say if your milk is not flowing and the baby‘s 
mouth is beginning to dry up, what will you do? That is why I had to do it. 
(Lower SEP Village 1) 

In the higher socio-economic position group in the third village, in Rampur, one woman 

similarly stated that if the breast milk was not flowing, they were advised to give cow's 

milk for the first few days and then breastfed: ―R(5): Till up to three days, the baby is fed 

with cow‘s milk. After this, once the mother starts lactating comfortably, then the baby is 

shifted entirely to mother‘s milk.‖ (Higher SEP Village 3) In addition, some delayed 

breastfeeding until after rituals on the third day. This was common among high caste 

Hindu women, as they were often most religiously devout. This was particularly common 

among women in village 2, whose piety was signalled by continued purdah, as they 

covered their heads and faces in public. The ASHAs working in block 4 explained that a 

number of rituals structured Hindu and Muslim women‘s breastfeeding practices: 
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M: What would they first feed the baby then? R(3): Once the baby is born, 
they would wait for the paternal aunt to come […] there is a ritual for cleaning 
the woman‘s breast and only then place the baby for feeding. I asked if they 
will keep the baby hungry for three days if the aunt does not show up until 
then? They say that they would instead feed the baby with external milk […] 
R(9+11): The Muslims say that they will begin with feeding the baby only after 
the call for prayer is done. M: And what would they feed the baby till then? 
R(9): Nothing. R(12): They keep the baby hungry for several hours 
sometimes. (ASHAs Village 4) 

Yet the ASHAs working in block 3 explained that these practices were not influenced as 

much by religion or caste as by a family‘s specific traditions: ―M: Do these people belong 

to a specific caste […]? R(2): No, they are just members of any family.‖ (ASHAs Village 

3) 

Many ASHAs and some women, particularly among lower caste, wealth or education 

groups who had more contact through home visits, said ASHAs had also told them about 

early and exclusive breastfeeding before and/or after delivery. In village 2, four women in 

the lower socio-economic position group said that the ASHA told them to feed within an 

hour. With less interactions between the ASHA and women in the higher socio-economic 

position group, one woman said they had not been given information, while another said 

the ASHA instructed them to only give breast milk but the family would advise cow's milk 

anyway: ―R(6): She asks you to feed the baby with the mother‘s milk. When she is in the 

hospital, she asks you to feed the baby with your milk first. If the elders are around, they 

ask to feed cow‘s milk.‖ (Higher SEP Village 2) 

In the private hospitals, where many wealthier women delivered, a couple of women said 

that because they delivered by caesarean section, they were told not to breastfeed and 

were instructed to give formula instead: ―M: Is this because you find it difficult to feed her 

with your own milk or is there another reason for this? R(5): All my children have been 

born out of caesarean operations, which is why I have only been able to give them milk 

from external sources.‖ (Lower SEP Village 3) Yet others who delivered in the private 

hospital of higher socio-economic position in Allahabad said they were asked to 

breastfeed immediately: ―R(4): After they have cleaned up the baby and the baby starts 

crying, they immediately ask you to feed him/her. R(gap): They say you should feed your 

own milk first.‖ (Higher SEP Village 2) There was also one woman of higher socio-

economic position who used a helpline giving postnatal counselling from a private 

hospital in Allahabad city, though no other women mentioned this: 
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M: What did you first feed your baby? R(gap): My own milk. M: Who asked 
you to do that? R(gap): When I had gone to Allahabad during my pregnancy 
[private hospital], I had given them my mobile number. When you call on that 
number, they give you all the information you need. They tell you about 
everything you should do in chronological order. So I get a call from them 
every month about what all I should do. (Higher SEP Village 2) 

For cord care, most people said the cord was cut with a new blade and then it was either 

tied with string or clamped but they received inconsistent advice from ASHAs. In the 

lower socio-economic position group in village 1, one woman said when she had a home 

delivery the mother-in-law used to cut the cord with a blade (more recently she delivered 

at the CHC): ―M: Do you know of any woman who cut the umbilical cord in any other 

way? R(8): My mother-in-law used to cut the cord. M: How did she do that? R(8): She 

used to get a blade, boil it in water. Later she would tie the ends with a piece of thread.‖ 

(Lower SEP Village 1) An ASHA working in the second block explained that she 

counselled people to cut and tie the cord hygienically to prevent bleeding: ―M: What do 

you advise the woman regarding the umbilical cord? R(gap): We tell them to use clean 

threads and new blades for cutting the cords, that the hands should be clean and that the 

cords should be tied tightly at both ends to prevent any chances of bleeding.‖ (ASHAs 

Village 2) Yet, a woman in the lower socio-economic position group had inconsistently 

received counselling by the ASHA: ―R(9): She [ASHA] told me that they will cut the cord 

with a clean blade. R(12): My baby was delivered at home, so she didn't tell me 

anything.‖ (Lower SEP Village 2) The one woman who delivered at the CHC, and two 

others with private deliveries, said the health personnel rather than the ASHA told them 

to apply nothing to the cord: ―M: Does the ASHA worker ever tell you how to cut the 

cord? R(3): No she doesn't tell us anything. R(6): She doesn't say anything. But when 

you go to the hospital, the people there cut the cord themselves. R(4): They ask you not 

to apply anything on the cord. They say you shouldn't apply any oil and ask you not to 

massage the baby.‖ (Higher SEP Village 2) 

In both districts, families also commonly put oil or hot ash (garam rakh) from burnt cow 

dung on the cord after it was cut as a way to prevent it from bleeding. In Rampur, some 

people also applied kohl (surma). One ASHA described how elderly women would put 

something on the cord in Rampur: ―R(1): Earlier, women used to apply oil on the cord 

and once it dried up, they would put kohl [surma] on it. R(1): But that doesn't happen 

anymore. R(5): Some women do that even now […] we have to prevent them from 

applying anything. The elderly women tell them to do such things but we strictly forbid it.‖ 
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(ASHAs Village 3) The ASHAs were fairly adamant that they tried to counter these 

practices, but many of the women from higher socio-economic positions said they had 

fewer antenatal or postnatal home visits, largely because they lacked trust in the ASHAs 

and the government system more generally. 

There was a lack of consensus between the ASHA, women, and health care workers on 

whether they should put antiseptic medication on the cord. Some women said they were 

prescribed this medicine (referred to as ―junior tube‖, a blue antiseptic gel contained in a 

small tube to treat infections) while other women said they were told to apply nothing to 

the cord and let it dry on its own. Women in the lower socio-economic position group in 

village 4 said the ASHA advised to apply the medicine, and one even said she was told 

to apply oil, which was contrary to what the ASHAs said in their FGD. In the higher socio-

economic position group, an Ansari OBC Muslim woman without education whose family 

worked in agriculture said that the ASHA advised to use the medication: ―R(4): She says 

that you should either apply the junior tube or let it be without applying anything so that it 

dries up on its own. She says that we shouldn't apply anything else on it. M: What did 

you do then? R(11): I applied some medicines. M: Did it heal after that? R(11): Yes.‖ 

(Higher SEP Village 4) Sometimes they agreed, while others still put powder or other 

substances on the cord. 

Delayed bathing for at least 24 hours after delivery was a more consistent practice, due 

to its alignment with a commonly-held ritual. The majority of women delayed bathing due 

to the chhathi ritual that occurred after three or six (or a multiple of six) days post-

delivery, as this woman from a farming OBC (Kashyap) jati in village 3 explained: ―M: 

What do the family members say about when the baby should be bathed for the first 

time? R(8): Generally, it is after three days that the baby is bathed. On that day, the 

entire house is cleaned, all the clothes in the house are washed and then the baby is 

bathed.‖ (Higher SEP Village 3) Women across Hindu castes as well as Muslims 

practised chhathi, according to these ASHAs in the block of village 1, Allahabad:  

R(9): Once in a while, this happens. Some people bathe their babies in three 
or four days. They would say that it is an auspicious day to bathe the baby so 
they would. M: What caste of people generally does this? R(6): It is not really 
a particular caste. This is a tradition that has been going on for generations. 
People celebrate the sixth and twelfth day of birth [chhathi, meaning sixth]. 
So they bathe the baby on the fifth day or the third day. (ASHAs Village 1) 
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These practices were also important in village 2, and women said that elders helped 

follow these traditions: ―R(7): It is generally the mother-in-law or the naun [female 

religious elder, usually the barber‘s wife responsible for oiling, cutting hair and bathing]. 

R(gap): My aunt generally bathes the babies.‖ (Higher SEP Village 2) The ASHAs in that 

block explained how the riti riwaj ritual delayed the bathing, just as it prevented early 

initiation of breastfeeding among Hindu women in the higher socio-economic position 

group: ―R(3+4): There is a ritual [riti riwaj, variant of chhathi] on the sixth day after a birth. 

It is ensured that the baby is bathed for this occasion.‖ (ASHAs Village 2) One woman in 

village 2 also said this practice depended on the season – in winter they bathed on 

chhathi but in the summer, when it could be up to 50 degrees Celsius, they bathed the 

baby immediately. Perhaps for the same reason, a woman from the Jatav (SC) jati who 

delivered in the CHC in block 4 said they bathed the baby immediately, and then also 

every five days for forty-five days: ―M: Do the family members ever tell you about when 

you should bathe the baby? Say, for instance, the mother-in-law sometimes tells you 

when to bathe the baby? R(4): Yes, she does. She says after bathing the baby 

immediately, you should bathe them five days later too. This is a rule to follow up to forty-

five days after birth [in line with the religious belief that this is a period of vulnerability for 

the mother and baby], to bathe the baby every five days.‖ (Lower SEP Village 4) In 

village 3, a woman explained that families‘ rituals varied between castes to some extent: 

―R(8): See, different castes [jatis] have different traditions. Some people bathe the baby 

in three days, some in five, six or eleven days. This is done as per the rules of the caste 

[jati].‖ (Lower SEP Village 3) 

There were a number of women of varying socio-economic positions who said the ASHA 

did not counsel them on delayed bathing. When they did visit, many ASHAs counselled 

the women to bathe the infant a week after birth, which was much later than some 

guidelines for 24 hours, but aligned with their NHM training. Others said the ASHA 

agreed with the mother-in-law‘s advice to delay bathing for three to six days in line with 

traditions: 

M: Does the ASHA worker ever tell you about bathing the baby? R(7): No, 
she didn't tell me anything. R(1): Our didi [sister, referring to the ASHA] tells 
me to bathe the baby after three or six days. R(8): My mother-in-law said that 
since it is too hot, we should heat some water and bathe the baby 
immediately. R(8): The ASHA worker wasn‘t around at the time of the 
delivery, she didn't tell me anything. R(8): She tells me to bathe the baby 
after five or six days after delivery. (Lower SEP Village 2) 
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Women in the higher socio-economic position group in village 2 also said that the ASHA 

did not counsel on bathing, reflecting the lack of visits in the first week after birth: ―M: Do 

you know of any instance when an ASHA worker has visited someone‘s house after 

childbirth and given information regarding the correct time of bathing the baby? R(3): 

Never. Everyone manages on their own.‖ (Higher SEP Village 2) Women in the lower 

socio-economic position group in village 1 did not all receive postnatal visits either, 

perhaps because of the vacancies and large distances there: ―M: What does the ASHA 

worker have to say about the time duration before which you bathe your baby? R(6): She 

hasn't told me anything about that. R(gap): The ASHA worker had told me to clean up the 

baby properly after coming back from the hospital. M: So when did you bathe your baby? 

R(10): The next day after coming back from the hospital. R(12): I bathed her after one 

week.‖ (Lower SEP Village 1) Similarly in village 4 among Muslim women, ASHAs‘ 

counselling was uneven, particularly for women in the higher socio-economic position 

group such as these participants who were of a General Caste and had completed no 

education and ten standards, respectively: ―M: Does the ASHA worker ever tell you when 

to bathe the baby? R(9): She says you should bathe the baby after seven days. R(2): No 

she didn‘t tell me. The family members told me these things.‖ (Higher SEP Village 4) 

For home deliveries, which were particularly common in Rampur, the dais were said to 

bathe the baby immediately. These ASHAs working in block 3 commented on how the 

dai influenced families: ―M: Has it ever happened that the mother-in-law has instructed 

the baby to be bathed say, a day after birth? R(10): They do not generally say it 

themselves but count on the midwife‘s [dai’s] opinion. The midwife [dai] would say that 

the baby is dirty and bathe him/her immediately.‖ (ASHAs Village 3) A few women 

delivering at hospitals echoed this rationale: ―M: Has there been an instance when you 

have bathed your child before three or four days? R(2+1): Yes. I bathed my baby when I 

got back from the hospital. The baby and I, we both took a bath. R(2): My mother-in-law 

also made me bathe after I got back from the hospital. M: Why is that? R(2): Because 

she said we have come from the hospital and we must clean up […].‖ (Lower SEP Village 

1) However one woman in the third village who was OBC with a Bachelor‘s degree, and a 

family member of the ASHA, clarified it was not bathing but only wiping: ―M: How long 

after birth do you bathe your baby for the first time? R(8): In the hospital, they bathe them 

immediately. R(gap): They do not bathe the babies in the hospital, they only clean them 

up properly with oil. The doctorni [woman doctor], however, forbids to clean it. She says 

that this layer is good for the infant‘s protection and should not be removed immediately. 
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But they clean up the baby slightly.‖ (Higher SEP Village 3) In the second block, the 

ASHAs thought that adivasi families bathed the baby immediately because they lived in 

unhygienic conditions: 

R(5): They were adivasis. The mother did not want to bathe the baby but the 
woman did it anyway. Adivasis live very unhygienically. However hard I try to 
help them improve, they do not listen to me. M: Why do you think they do not 
listen to your advice? R(3): Older traditions have been that way. They think 
that the baby is too dirty with all the blood and fluids on the body. They fear 
that it may cause some rashes; that is why they bathe the baby. (ASHAs 
Village 2) 

Finally, women and ASHAs described a number of thermal care practices that they 

commonly used, including wrapping or clothing the baby, applying herbal medicines, 

lighting lamps or fires in the winter, as well as placing the baby on the mother‘s chest. 

Nurses in the hospital, family members in the home, or the ASHAs in either delivery 

place, variously instructed women to place the baby on the chest. While women said the 

family never opposed this practice, it was not always clear if this was strictly skin-to-skin 

contact, when this started after delivery and for how long. For example, women in village 

1 had inconsistent advice from ASHAs: ―M: Who is the person who tells you the most 

about ways to keep your baby warm? Is it the ASHA worker, the mother-in-law or 

someone else? R(gap): See, the ASHA worker doesn't tell us all this. I cover my children 

with warm clothes on my own. R(gap): Mostly, I do it on my own. R(1): Everybody, […] 

the ASHA worker also tells us in the beginning and then we do it on our own.‖ (Higher 

SEP Village 1) Another woman in that village said that the nurses told them to cover the 

baby, but the CHC staff generally gave limited advice after delivery: ―R(12): The doctors 

don't really care that much. Sometimes, they are gone for hours after the delivery […] 

they keep you waiting for a long time.‖ (Lower SEP Village 1) In village 2, women also 

said that the ASHAs or nurses advised them, though not specifically, how to keep the 

baby warm: 

M: Who tells you to keep the baby warm, is it the ASHA worker or the staff 
nurse? R(12): The staff nurse, but often even the ASHA worker asks you to 
keep the baby warm. M: Like what? R(8): They cover the baby the way they 
want. The mother-in-law will generally sit holding the baby while the mother 
goes about completing the household chores. R(gap): Generally the family 
members agree that by following the advice of the ASHA worker, the baby 
will stay healthy and that the ASHA worker will never ill-advise us about the 
baby. (Lower SEP Village 2) 
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Meanwhile, women in the higher socio-economic position group said the ASHA did not 

advise them as she doesn't visit after delivery, similar as for other ENC practices: ―M: 

Does the ASHA worker ever tell you how to keep the baby warm? R(3+5): No. The ASHA 

worker does not visit us once the baby is born.‖ (Higher SEP Village 2) In contrast, 

women in the lower socio-economic position group in village 4 said the ASHA wrapped 

the baby for them at postnatal home visits. A woman in the higher socio-economic 

position group in village 4, from the Jatav jati with 10 years of education, described her 

advice in this way: ―M: What does the ASHA worker tell you? R(8): She says that we 

should clothe the baby in warm clothes and protect even ourselves from the cold 

because the baby can catch a cold from us. They even say that we should not wake up 

early in the morning in winter and that if we keep healthy, our baby will also keep 

healthy.‖ (Higher SEP Village 4) 

iv) Perinatal mortality and newborn illness 

ASHAs across villages said that they observed neonatal and maternal mortality rates 

falling over time, which they attributed to more institutional deliveries, as well as women‘s 

nutrition and vaccinations. ASHAs in block 4 discussed how they were tracking these 

deaths using their diaries with the help of their supervisors: ―R(2): The number of 

maternal deaths has reduced […] R(11): In my village, vaccinations did not happen at all. 

But now it has begun […] I have also spoken to pregnant women to create awareness. 

Earlier, the number of deaths of mothers and babies was high in my area. But now this 

number has gone down.‖ (ASHAs Village 4) ASHAs in the first block observed the same 

trend and attributed this to higher institutional delivery rates: ―The maternal mortality rate 

and infant mortality rate have reduced significantly… Now they [the women] have started 

coming to the CHC [for delivery].‖ (ASHAs Village 1) Three other ASHAs there conveyed 

how their counselling on nutrition, vaccination and institutional deliveries had helped 

prevent complications and maternal and newborn deaths: 

R(4): The information that we give them is very important because for 
instance, if they do not eat properly, they may experience weakness, 
anaemia, swelling in their hands and feet. But if they eat healthy and 
nutritious food, they will stay strong and even their babies will not have any 
complications. So this will help to keep both the mother and infant healthy […] 
M: Anyone else? What changes have you seen? R(2): There have been 
many changes […] for instance in many cases of delivery at home, the babies 
would die. Now at the CHCs that doesn‘t happen so much […] R(6): My 
becoming an ASHA worker has helped to reduce the infant mortality rate and 
maternal mortality rate [matra aur shishu mrityu dar kam karne ke liye – 
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reduce the deaths of mothers and babies]. Earlier vaccinations were not 
happening properly but now we go to each and every house and ensure that 
children receive their vaccinations. So there have been many benefits of 
becoming an ASHA worker. (ASHAs Village 1) 

This was why the ASHAs felt that families who refused vaccinations were still 

experiencing newborn or infant deaths, which seemed more common and could even be 

a reason for avoidance of ASHAs among groups that had fewer home visits. One ASHA 

recounted the situation of a Musahar woman whose baby died at home, attributing this to 

the lack of vaccines and awareness less than poverty: ―M: I want to understand if there is 

a reason for this. Is it because of nutritional issues or lack of money […]? R(9): I do not 

think this is because of money. Only a doctor can tell you what goes wrong. There is a 

woman from the Musahar caste who has delivered three babies. The first two were 

delivered at home and died immediately. She does not listen to my requests of getting 

vaccinations despite all this.‖ (ASHAs Village 2) 

Women also said that the ASHAs recommended they go to the CHC for newborn 

complications or illnesses, but if it was very complicated they usually relied on district 

hospitals and particularly private hospitals that provided Emergency Obstetric Care 

(EmOC) services; this meant that many stillbirths and newborn deaths occurred in the 

higher-level public and particularly private clinics. This ASHA in block 3 advised them to 

go to the CHC for neonatal illness first, then a higher-level facility if necessary: ―M: Which 

hospital? R(3): Those who are convinced by us go to the government hospital. But if the 

baby is not getting cured, we recommend going to a better place like in [city name, in a 

neighbouring state, 70 kilometres away] or even to a local private hospital.‖ (ASHAs 

Village 3) One ASHA in the block of the first village shared a related experience of a 

Musahar woman who had a stillbirth: 

R(7): I brought a woman for delivery here [CHC] on [date] in 2016. The staff 
nurse asked me if there were any test reports for the woman available. I told 
her about the blood test reports. She asked about the ultrasound but they did 
not have any, she belonged to a low caste – Musahar. The nurse informed 
me that she was not able to detect the baby‘s heartbeat and that it would not 
be possible to deliver the baby here. I asked the woman if she would go to 
the Allahabad [district] hospital but she refused. I took her to a local hospital 
nearby but we found out there that the baby had died in the womb. The 
woman did not even have any labour pain so how could she have a normal 
delivery? She was operated but the baby was born dead. (ASHAs Village 1) 

Similar to the experiences of two adivasi women who we talked with during social 

mapping, women in village 2 said that an adivasi woman they knew experienced a 
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stillbirth that had to be delivered in the private hospital: ―R(11): There was a woman who 

could never deliver a healthy baby. Her foetus would die in the womb each time… M: 

Which caste did she belong to? R(11): Adivasi… M: Why did they not go to a government 

hospital? R(gap): A lot of people think that the facilities in the government hospital are 

not up to the mark.‖ (Lower SEP Village 2) An anaemic woman‘s newborn infant died 

upon delivery, and she barely survived due to the refusal of the public district hospital to 

admit her: 

R(5): There is a woman who has anaemia now [considered to be a high risk 
pregnancy]. I had been telling her repeatedly to get her blood reports and 
ultrasound done. I finally convinced her into getting her ultrasound and kept 
on pursuing her to go to the district hospital; she did not listen to me. One 
day, she suddenly started bleeding profusely and both lives of the mother and 
baby were at stake. We somehow arranged for a vehicle since the 
ambulance was not available but they did not admit her there just because 
the operation theatre was not clean. We tried at different places but nobody 
took her in. I eventually went back to the district hospital and forced her in on 
a cart, asking the hospital to take responsibility if something happened to her. 
After forcing them a lot, they started her treatment. The baby didn‘t survive 
but they managed to save the mother. (ASHAs Village 2) 

Delays in reaching the hospital also caused babies to be stillborn. In the third village, a 

woman‘s baby died during labour on the way to the CHC because the railway crossing 

was closed: ―R(8): In the evening, when they left for the hospital, the railway crossing 

was shut. By the time they reached the hospital, the baby had swollen up and had 

already excreted inside the womb. The doctor somehow managed to deliver the baby 

with both the mother and child alive and even then, she [doctorni] was being hurled with 

abuses by the family.‖ (Higher SEP Village 3) Similarly in village 2, where the CHC was 

more distant, an ASHA called the ambulance but the woman delivered a stillborn baby at 

the CHC because it was delayed: ―M: Have you had experiences where the baby has 

died in the womb or soon after delivery? R(11): Yes. I had called the ambulance but it 

came very late. The woman had been in labour pain for almost five hours. By the time 

she reached the delivery table, it was too late and the baby was born dead.‖ (ASHAs 

Village 2) Hence, while ASHAs appeared to play a role in encouraging institutional 

deliveries among lower socio-economic groups and thereby averting some maternal and 

perinatal deaths, still many women tragically lost their babies at hospital deliveries. 
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Themes on the programme and contextual processes shaping the influence 

of ASHA home visits on SEP inequities in perinatal health-related outcomes 

The first thematic area relates to how the perceived affordability and quality of health 

care shaped ASHAs‘ ability to reduce inequities in birth preparedness, institutional 

delivery, ENC practices and perinatal mortality rates. ASHAs usually had more contact 

with families who chose to go to public rather than private facilities because these people 

were more interested in availing lower cost services, and because this helped both 

ASHAs and families to receive government incentives. This was discussed by an SC 

woman who had no education in the third village, in Rampur: ―M: Why do you feel that 

the information given to you by the ASHA worker is useful for you? R (6): She gives 

information that pertains to the schemes run by the government. If these schemes were 

not useful, why would the government be running them? And that is what they tell us […] 

I feel that what she says makes sense.‖ (Lower SEP Village 3) Recognising the financial 

challenges facing the poorest families working in daily wage labour, another ASHA 

emphasised the benefits of delivering at the CHC when counselling on birth 

preparedness: 

R(4): If the same woman has to go to a private hospital and especially the 
source of income for the family is through daily wages, it gets very difficult. It 
can easily cost up to Rs. 4000 or 5000 for a normal delivery. So that is why 
we tell them to get their tests done regularly and be informed. And when it is 
their date for delivery or in case they face any difficulty- like any kind of pain, 
they have our number, we ask them to call us so we can facilitate them and 
even help save that Rs. 4000 or 5000 easily. In addition, we also tell them 
that they will be given Rs. 1400 by the government, their babies will also get 
polio drops within 24 hours of delivery, the newborn will receive the 
necessary vaccinations and be under the supervision of a doctor to prevent 
any problems. (ASHAs Village 1) 

In the first village, an ASHA said that because people‘s main concern was financial, 

government incentives made them come to the CHC:  

R(9): When one delivery happened properly at the CHC and they received 
some monetary incentive too, now almost everybody comes here for delivery 
[…] R(4+2): See, their very first concern is money. Here, they are able to 
save some money, they don‘t have to pay for transportation, people can 
accompany them here for support along with the ASHA worker. Additionally, 
they also get incentives for institutional delivery […] R(4): They come here 
because of the benefits. (ASHAs Village 1) 
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In village 4, uneducated OBC and GC Muslim women cited the JSY incentive as a benefit 

of delivering at the CHC, though they did not all receive it: ―R(14): I got Rs. 1400 in the 

government hospital. R(2): I still haven't received that money. R(2): Earlier, people used 

to get the money in time, but that doesn't happen anymore.‖ (Lower SEP Village 4) The 

ASHAs in the second block said that even for those who were uneducated, the incentive 

of Rs. 6000 has increased their interest: ―R(gap): There are some people who 

understand less. But the incentive of Rs. 6000 is enough to spike their interest and do as 

you say.‖ (ASHAs Village 2) This was referring to the recent Pradhan Mantri Matritva 

Vandan Yojana government scheme that promises Rs. 5000 in three instalments, for 

ANC, delivery and immunisations, on top of the original JSY incentive of Rs. 1400. 

Although ASHAs had helped to improve institutional delivery among lower SEP groups 

by promoting the more affordable care at the CHCs, they also faced a number of 

contextual barriers relating to people‘s perceptions on the affordability and quality of the 

public and private hospitals. ASHAs in block 2 explained that their work was countered 

by the lack of quality facilities at the CHC: 

R(5): We have good relations with the women but there is a huge 
contradiction. We tell them that the facilities at the government hospital are 
nice and that they will not be charged any money but when the women go 
there, they see that this is not the case. That is why they blame the ASHA 
workers […] R(gap): Another problem is that the pregnant women do not 
receive their due compensation for up to five months. Then they blame us for 
making false promises about the facilities and medicines etc. available at the 
government hospitals. (ASHAs Village 2) 

ASHAs explained that this was why women of richer families did not trust the ASHAs‘ 

advice and come to the public facilities, and opted instead for the more expensive private 

hospitals:  

R(gap): Women from prosperous families do not come to the public facilities 
for this very reason. They blame us for not fulfilling our responsibilities and for 
not providing the facilities that we talk about […] R(1): See, even the women 
start reprimanding us later because we tell them that the services are 
available free of cost for them but they experience the opposite in the 
hospitals. R(9): They also say that since they have to pay for the services 
anyway, why they should go to the government hospitals at all when they can 
get better services in the private hospital (ASHAs Village 2). 

A Muslim Turk (GC) woman who had four children, living in hamlet B in the fourth village, 

explained why she delivered her latest child at home: 
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R(12): My family wants me to get all the facilities [khaana, pani, rehna – food, 
water, place to stay] at the government hospital because it is free of cost. 
They say that if the support is being provided by the government, then it 
makes sense to go to the hospital but since none of that was available, then 
why shouldn‘t I deliver at home? That is what I have done […] Instead of 
giving the money that I end up spending at the government hospital, I can 
deliver at home, right? I can manage the things at home away from the 
crowd. That is why I do not go to the hospital (Higher SEP Village 4). 

Another issue that many respondents discussed in relation to the quality of CHCs was 

the poor behaviour of staff. In the third study block, there were mixed experiences of the 

treatment by the nurses at the CHC, perhaps relating to the higher rates of institutional 

delivery there. A woman who was Jatav and educated until seventh standard reported 

that the nurse was rude and slapped her, an uneducated Prajapati OBC woman with no 

education said this was common. On the other hand, an uneducated Kashyap woman 

said the government hospital staff behaved well with her: 

M: For those of you who go to the government hospital, how is the conduct of 
the doctors and nurses towards you? R(6): It was fine with me. They behaved 
well with me. M: Has it ever happened that the conduct of the nurse has not 
been good with you? R(5): During my first child‘s birth, the nurse had hit me. 
When I was in pain, she slapped me once on my cheeks and then once on 
my abdomen. R(6): See, the hospital has its advantages as well as its flaws. 
If even after a long time, the baby is not coming out, the nurse starts being 
rude. R(4): They behaved well with me. (Lower SEP Village 3) 

In the fourth block, the ASHAs explained how poor quality of care counteracted their 

advice and influenced people‘s perceptions, sometimes leading to more home deliveries: 

M: Do they not like going to the hospital at all […]? R(8): See, if they have 
been to the hospital and seen the behaviour there […] they are insulted with 
words like, ‗it isn‘t time for labour yet and still they have come for no reason‘. 
Some people perceive this as a bad experience and hence do not want to go 
back there. Some say that if the delivery is happening at home itself, it is 
better for them. I try to explain to them that if there is a complication in 
delivery at home, it will be difficult to take them anywhere while in the 
hospital, it will be easier and the doctors will also be present to attend to 
them. Some people get convinced while some do not. (ASHAs Village 4) 

The poor treatment from nurses (who conducted most deliveries) reported by many was 

often based on the inability to pay them bribes at the CHC. This was particularly true for 

women from poorer families, and was worst in village 2. Though behaviour was said to 

be the same for all, it depended on whether someone could give money and thus 

disadvantaged poorer families, as the ASHAs there fervently explained: 
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M: How is the conduct of the doctors at such hospitals? R(6): There are no 
doctors at the hospitals. The behaviour of the nurses is good. R(11): If you 
give them the money, their conduct is good. But if you don‘t, they will scold 
you/shoo you away [dathi hai aur chillati hai]. How is that good behaviour? 
R(3): They would start reprimanding us for not informing the patients in 
advance about the money […] M: Does the behaviour of the nurses vary with 
rich women versus the poor? R(4): No, they behave like this with everybody. 

R(11+3+5): How will someone who is poor afford their treatment? They ask 
for Rs. 400 to 500 just for examination […] M: Who asks for the money? 
R(11+12): The nurse. And if a poor woman requests to accommodate 
[compromise] by giving Rs. 100, they do not listen. R(12): Even if they do 
agree, they will do so only after abusing or scolding the women. R(gap): The 
poor have a tough time […]  

M: What if someone is from a very poor family? How do they arrange for the 
money? R(11): Those who have money, they pay up front but those who 
cannot manage it from anywhere, the nurses threaten not to fill their forms 
and quarrel with them. R(12): Some people from the prosperous families 
anyway pay them up to Rs. 1000 or even Rs. 1200 out of free will. With such 
patients and even their ASHA workers, the conduct of the nurse is very kind 
and helpful. But for poor women, their conduct towards both the ASHA 
workers as well as the patients is very rude. (ASHAs Village 2) 

The lack of medicines and the need to buy them outside at higher prices led to even 

higher indirect costs at CHCs, particularly for those facing socio-economic barriers, 

leading some to deliver at home instead. Women in the higher socio-economic position 

and ASHA FGDs said that not all medicines were available in the hospitals: ―R(5): See, 

the facilities are available but medicines have to be bought from outside, the nurses ask 

for money for sweets. So a lot of money is spent in this way.‖ (Higher SEP Village 3) 

Likewise in block 4, ASHAs said that families incurred many indirect costs at government 

hospitals despite the fact that they should be free: 

M: What if someone is very poor and do not have money to give to them. 
R(gap): They take the same amount of money from everyone. R(9): They 
[family members] say that there is no use going to the hospital because they 
have to end up spending the same amount there too. R(8): They take about 
Rs. 500 or 600, and then the ambulance guy takes some money too… Then 
there‘s money for medicines too. There are also other helpers who clean 
around; they will not help deliver unless given money […] M: And what if a 
poor person does not have any money? R(2): They refer them in that case. 
R(3): Sometimes, if they have known us well, they will help with the delivery 
with the faith that we will get them the money later. R(2): This is why when 
some people from the village have such experiences, they come back and tell 
people about it. Thus, less people are convinced to go there. R(9): If you 
have less money, say if you have Rs. 300 or 400, they throw the money. 
They say, ‗I want 500!‘ R(9): They even abuse the patients a lot. (ASHAs 
Village 4) 



 

240 

 

Indirect costs at the hospital led families to take loans with high interest, which was 

difficult for families from most backgrounds in village 2, as women in the lower socio-

economic position group described: ―M: Do you ever face difficulty in arranging for money 

when you have to take your child to a hospital? R(7): If you are poor, arranging for money 

is always difficult. R(3): We always have to take loans for going to the hospital. R(9+1): If 

you are a poor family and have no job, you will have a lot of trouble in arranging for the 

money.‖ (Lower SEP Village 2) A woman in the lower SEP group in village 1 in Allahabad 

also explained that even though they wanted to go to the hospital, they would always 

have to borrow money due to poverty: ―R(gap): Most people have to borrow money to 

even go to the hospital. They have two or three children each and no means of survival.‖ 

(Lower SEP Village 1) 

Women seeking care at government hospitals also appeared to face some delays and 

barriers in their receipt of incentives. A Turk (Muslim GC) woman in village 4 with no 

education described how receipt of incentives had worsened over time: ―M: Have you 

received the Rs. 1400 [incentive] for delivering your baby in the government hospital as 

per Janani Suraksha Yojna? R(12): I got that only at the birth of my first child, not 

anymore. It has been over one and a half months since the birth of my daughter but I 

haven't received any money for that. The ASHA worker made me fill out some form but 

there‘s been no news of any money.‖ (Higher SEP Village 4) Receiving incentives from 

the government hospital was related to people‘s ability to open a bank account, which 

disadvantaged those with lower incomes, migrant or caste status due to lack of 

identification cards or permanent addresses. In the second village, the only higher socio-

economic position woman who delivered at the CHC, who had secondary education, a 

husband with a private job and was OBC, said she had received the incentive after 

opening a bank account: ―M: When you delivered a baby in the government hospital, did 

you get the Rs. 1400 promised for institutional delivery? R(4): Yes. M: How do you get 

that money? R(4): You get it in your account; you have to open an account.‖ (Higher SEP 

Village 2) In contrast, ASHAs said that Musahar families received no incentives because 

they did not open bank accounts: ―M: What do they say [referring to Musahars]? R(8): 

Sometimes they are okay with things, sometimes they complain, for instance, about not 

receiving the incentive for institutional delivery. But how will they receive the money if 

they haven't even opened their account? It takes many efforts to help them understand 

and follow my point.‖ (ASHAs Village 2) 
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Comparatively, the costs incurred by participants at private hospitals ranged from Rs. 

10,000 to over 50,000, plus interest if they took loans. This was a major reason why 

wealthier families delivered more at private clinics, particularly when they were more 

geographically accessible to the village - as in village 4 - or if the families had their own 

vehicles or money to rent them. One woman from a higher socio-economic position in the 

third village described the difference: ―M: According to you, are the facilities better at the 

private hospitals or the government hospitals? R(8): If someone has the money, then 

obviously the private hospital is better. But for a simple [samanaya, or common] person, 

government hospital is sufficient. It does not lack in any facility.‖ (Higher SEP Village 3) In 

both Rampur and Allahabad, women of higher socio-economic positions said that the 

private hospital staff treated them well because they paid money: ―R(gap): If we are 

giving them money, they treat us well‖ (Lower SEP Village 1), and, ―R(gap): The private 

hospitals may take a lot of money but at least they listen to you.‖ (Higher SEP Village 1) 

In the fourth block, ASHAs explained the preference for private hospitals in a similar way: 

―R(8): People go to private hospitals thinking that even though they are expensive, the 

conduct at such places is always good. If they go to government hospitals, they are 

stalled from one person to another. People say that for a bunch of money in the private 

hospital, they are able to get good services.‖ (ASHAs Village 4) However, some people 

disliked the pervasiveness of caesarean sections at private hospitals, along with their 

high cost, and this also led to home deliveries. ASHAs working in block 3 commented 

that the incentives were insufficient to cover such costs, sometimes resulting in families 

preferring to deliver at home: ―R(10): If it is a caesarean delivery, then it turns out to be 

extremely expensive for the mother, in fact a lot more than the money she gets from 

them. R(10): That is why some women do not like to go to the hospital.‖ (ASHAs Village 

3) 

ASHAs‘ ability to influence ENC practices also appeared to be affected by the quality and 

advice of both health personnel at hospitals and dais at home. ASHAs often had to 

contend with the long-standing authority of dais that still delivered babies at home, and 

sometimes visited after hospital delivery. In one case in village 2, the ASHA had to 

instruct the dai to cut the cord differently: 

R(9): There was a case in front of me when the ambulance did not reach in 
time. She delivered the baby right there and the family called the mid-wife 
[dai] to cut her umbilical cord. I had forbidden her from applying any ash 
[garam rakh] and asked for a new blade. Since they had only old rolls of 
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thread, I asked them to boil it in hot water. I asked her to tie strong knots at 
both ends of the cord and to cut from the middle. She did it in the exact same 
manner and did not apply anything on the cord. (ASHAs Village 2) 

One ASHA with eight years of education said she counselled women to understand why 

they should delay bathing in contrast to the dai’s advice in the fourth block: ―R(13): When 

I get to know about a delivery, I go to visit a woman, say an hour or so after birth; I tell 

them not to fall for the midwife‘s [dai] words because the baby may catch a cold. I tell 

them that the baby needs the mother‘s warmth and should not be bathed for seven days. 

Now people have started listening to me although earlier, they didn‘t.‖ (ASHAs Village 4) 

The influence of dais on ENC after home deliveries often contrasted with the advice 

given by hospital staff and ASHAs at hospital deliveries. When the ASHA attended a 

hospital delivery, she was also able to counsel on breastfeeding right away: 

M: Has it ever happened that you have told them to feed the baby with breast 
milk within half an hour of the birth and the mother-in-law has refused to listen 
to you? R(3): This does not happen for the deliveries that are conducted in 
the hospital because we ourselves help them do it. They say things like how 
will the baby know how to feed so I teach them how to put them to feed, or 
that the mother must be feeling too weak. Again, I try to convince that it is a 
small baby who will obviously not feed from the mother like an adult. I insist 
on helping them overcome these difficulties. (ASHAs Village 4) 

Yet women in the higher socio-economic position group in village 2, who often went to 

the private hospital and had less interaction with ASHAs, said there were differences in 

the hospital staff‘s instructions and the family's rituals: ―R(6): In the hospitals, they ask 

you to feed the baby with your own milk but at home, the elders tell you to feed cow‘s 

milk. Only after following some rituals [riti riwaj] with the help of a priest, is the baby made 

to suck on the breasts. But in the hospitals, they place the baby on your breast right after 

delivery‖ (Higher SEP Village 2) In both groups in this village, women said that hospital 

deliveries have affected cord care practices in a positive way: 

M: Do you know of anyone else in the village that has a different method of 
cutting off the cord? R(gap): No. As soon as the baby is born, they tie the 
cord and then cut it. R(gap): Earlier, the practices were very different but now, 
ever since people have started going to the hospitals, everybody cuts the 
cords in this manner. (Lower SEP Village 2) 

R(6): This doesn't happen anymore, earlier my grandmother used to ask to 
apply hot ash [garam rakh]. R(5): Nowadays, most of the deliveries happen at 
the hospital itself. It was long ago when all deliveries happened at home. In 
such cases, the midwives used to give medicines and powders to apply on 
the cord. (Higher SEP Village 2) 
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There was sometimes also a negative impact of hospital quality on delayed bathing in 

village 2, as people bathed immediately after returning from the CHC that they felt was 

unclean. Yet for skin-to-skin contact, women in the higher socio-economic position group 

in village 3 said the nurses aided in placing the baby directly on the woman's chest: ―M: 

Who in the hospital tells you to keep the baby warm? R(8): They do not explain anything 

there but directly bring the baby and place it on the chest to keep them warm.‖ (Higher 

SEP Village 3) The ASHAs there recounted these practices similarly: ―R(8): The nurses 

themselves wrap the baby in a piece of cloth and place them on the mother‘s chest so 

that the baby gets the warmth from the mother‘s body.‖ (ASHA Village 3) 

Finally, ASHAs appeared to have a relatively minor role in promoting free public hospital 

services or schemes after delivery for newborn complications or illnesses because 

families of lower and higher socio-economic positions trusted the quality of the private 

more than the public hospitals for serious health issues. In two examples given by 

women of the lower socio-economic position group in the first village of Allahabad, babies 

died because the CHC staff did not deliver the baby efficiently enough: 

R(6): There was a mother who came in front of me to the government 
hospital but they sent her away, perhaps they were saying that she needed to 
be operated. They took her to a private hospital… but the baby did not 
survive […] R(7): When I was pregnant, my labour pain started around five 
o‘clock in the morning. When my husband and sister-in-law took me to the 
hospital, they said that they cannot deliver the baby. My water had already 
broken but they still refused. This was because the nurse was probably 
sleepy after completing her night shift. By the time the nurse of the second 
shift came, my baby had already died; he had turned blue with pain. They 
don‘t really take care in the government hospitals. (Lower SEP Village 1) 

Another woman‘s infant died at the CHC in block 4 in Rampur, which she said was due to 

poor-performing staff nurses: 

M: What had happened? R(3): He was alive when he was born but he died 
soon after. The madam [nurse] there was not nice. M: What was wrong? 
R(3): Her practice was not efficient. She did not even wear gloves. That is 
why my other three children were born at home. I had gone there since the 
morning but she kept delaying to attend to me and simply put me on four 
bottles of drip, one after another. It is because of all the delay that my son 
expired. Ever since then, I do not go to the hospital. (Lower SEP Village 4) 

Women in the higher socio-economic position group there also felt that the government 

hospitals were crowded and therefore caused too many delays for treating newborn 

illness: ―R(8): It is extremely crowded at a government facility. You have to get your 
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registration done, then there is a really long line. So instead of wasting so much time 

there, one prefers going to a private hospital.‖ (Higher SEP Village 4) Indeed, we were 

told that the CHCs were burdened with increasing delivery loads, which strained staff and 

especially the nurses. In this context, respondents said that nurses usually made families 

sign waivers to avoid blame if a patient died under their care. Alternatively, the CHC staff 

referred cases because they did not want to be blamed for any negative outcomes, as a 

woman in the lower SEP group in the first village stated: ―R(7): When they cannot handle 

the cases at their level, they refer them or ask them to go elsewhere. Otherwise, the 

responsibility will fall on them.‖ (Lower SEP Village 1) Yet the private facilities‘ costs were 

also catastrophic for poor families when they delivered there after being referred for 

complications. This was the case for an adivasi woman with whom we spoke during 

social mapping in village 2: she had a stillbirth in her first delivery at a private hospital 

and incurred Rs. 40,000 in fees. Her family paid the costs through a loan from a wealthier 

person in the village, which increased to Rs. 90,000 because he charged a high interest 

rate (which was common). Because she previously had a stillbirth, when the ASHA took 

her for ANC they told her to go back to the private hospital for the delivery, but she was 

at a loss to know how they would pay given their poverty and existing debt. 

The second thematic area identified relates to how socio-spatial village dynamics and 

geographical access influenced ASHAs‘ abilities to reduce socio-economic inequities in 

birth preparedness, institutional delivery, and perinatal mortality rates. First, some 

ASHAs‘ reliance on self-identification and gaps in tracking pregnancies among women 

with lower education appeared to hinder their role in birth preparedness, particularly in 

cases of premature labour. It appeared that ASHAs, ANMs or nurses did not always track 

or recognise pregnancy complications during home visits or ANC check-ups. Some 

women revealed that the ASHA relied on their families to identify and call her if they 

observed danger signs, but this likely disadvantaged those with lower education. This 

was the case for one woman who was from the Rathore OBC jati, landless and not 

educated in the third village, Rampur. She explained that she did not have time to reach 

the hospital, in spite of making a birth plan with the ASHA: ―M: So you had no idea about 

the expected delivery time? Had the ASHA worker not given you any information about 

this? R(2): She had given me the information. She had told me to go to the hospital and I 

had agreed with the idea. But it happened before the expected time. So by the time I 

called up the ASHA worker, my baby was born.‖ (Lower SEP Village 3) Yet some women 
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with complications did get to the hospital because the ASHA was involved in birth 

preparedness, as a woman from the Ansari (OBC Muslim) jati in village 4 said: 

R(4): My child was stuck diagonally in the womb, so I had been told in 
advance that we would have to go to the private hospital for delivery. I had 
been told that the expenses would amount up to Rs. 8000. M: Had the ASHA 
worker told you beforehand? R(4): Yes. She had taken me to the government 
hospital and they had given me some medicines but that didn‘t change my 
baby‘s position. That is why we went to the private hospital. (Higher SEP 
Village 4) 

There was evidence that ASHAs‘ home visits to pregnant women, often by linking them 

to or following up from ANC visits, improved birth preparedness for public hospital 

deliveries by encouraging families of a lower caste and wealth status to take advantage 

of the schemes and free care at the more proximate CHCs. However, ASHAs found that 

sometimes women with less education had more difficulty identifying when they became 

pregnant and therefore limited their birth preparedness, while many from high caste or 

wealthy families circumvented ASHAs‘ advice altogether because they favoured private 

over government care for ANC or delivery. 

Geographical accessibility further challenged ASHAs‘ ability to improve institutional 

delivery, particularly for those living in more remote hamlets or villages or who worked 

outside the village. Women in the lower and higher socio-economic position groups in 

village 1 emphasised their reliance on the CHC because it was only two kilometres away. 

Yet delays in the ambulance, particularly in villages 2 and 4 further from the CHC, also 

led to both private and home deliveries, as two women shared: 

R(gap): When I was in labour pain, my mother went and called the ASHA 
worker and even the ambulance arrived on time. In case of my eldest son‘s 
delivery, it had been very late so I went to a private hospital for my delivery 
[…] R(7): By the time the ambulance came to my house, my baby had 
already been delivered. I had been in so much pain for a long time but the 
moment my baby was delivered, I heard the ambulance drive at my doorstep. 
My brother-in-law and his wife were present, and they somehow managed 
things for me. What option did we have? (Lower SEP Village 2) 

Women in village 3 also faced delays, even though they lived nearer to the CHC, 

because there was a railway crossing that appeared to cause some women of all socio-

economic groups to deliver at home or on the way to the facility: ―R(gap): This happened 

with a case in the month of March. The ambulance had been called but it stayed stuck at 

the crossing while three trains crossed one after another. Her pain had started very 
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suddenly and by the time the ambulance reached home, she had already delivered her 

daughter.‖ (Lower SEP Village 3) A high caste woman also delivered at home while 

waiting for the ambulance, according to one of the ASHAs working there: ―R(2): This 

happened with a woman in February this year and the baby was born at home while 

waiting for the ambulance. M: What caste did she belong to? R(2): She was a Pundit 

[Brahmin].‖ (ASHAs Village 3) Women in the lower socio-economic position group also 

said that some preferred home for normal deliveries as it was too much trouble to get to 

the hospital and they perceived it as low risk. ASHAs said this was a key reason why 

people stayed home, both among lower and higher socio-economic position groups: 

―R(8): There are certain people who keep assuring us that they will come to the hospital 

for their delivery and still deliver at home. M: Who are such people? R(9): There are a 

few belonging to the Kashyap [OBC] caste and some from very poor families because 

they want to avoid the inconvenience of going far or they worry about care-taking of their 

children while they are gone.‖ (ASHAs Village 3) In the fourth village, a couple of women 

of a higher socio-economic position explained the difficulties of reaching the hospital 

where there was a large river to cross: ―M: Have you ever witnessed an instance where 

the ambulance has arrived very late? R(7): In that case, people use their own means to 

commute. R(6): See, the ambulance does not come all the way here, right? While it waits 

on the other side of the river, people get into a boat and cross over in the meanwhile and 

then climb into the ambulance.‖ (Higher SEP Village 4) Similarly, they explained that 

despite their best efforts, sometimes they crossed by boat or else delivered in the home: 

―R(8): When it rains too much, the pregnant women have to be taken across on boats. If 

the boats are not available, it gets extremely difficult; people have to use makeshift boats 

with their beds.‖ (Higher SEP Village 4) In case of flooding, one woman from the lower 

socio-economic group said that the midwife came to conduct her delivery from a 

neighbouring village. 

Finally, the high costs for private transport in referral cases for newborn complications, 

and limited remuneration that women received through the JSSK scheme, created a 

large and even impossible financial burden that likely exacerbated socio-economic 

inequities in perinatal mortality. In the first block, the ASHAs explained how these costs 

were accrued: 

R(5): This happened to a woman I had taken to the hospital. After two days of 
delivery, the baby‘s condition had deteriorated a lot so we took her to a 
private hospital. It cost them about Rs. 5000 but the baby was cured […] they 
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had taken the baby to at least two or three other hospitals before taking them 
there. R(4): Something happened in my area too. The delivery had been 
normal but the baby was born very weak and was referred to Allahabad. The 
baby was admitted there for four to five days and the total expense came up 
to Rs. 10,000 to 15,000. This was a family living on daily wages. They did not 
have that kind of money with them for cases of emergency. So what could 
they do? They had to take a loan to pay off the bill. (ASHAs Village 1) 

A woman from the Nishadh OBC caste in that village, who had no education and a family 

in labour work, also said that they had to take loans to go to the private hospitals: ―M: 

Where do you arrange the money from? R(8): Sometimes we take loans, sometimes we 

sell or mortgage our jewelry. There is nothing more than life, after all.‖ (Lower SEP 

Village 1) 

The final thematic area relates to how ASHAs‘ relationships with families interplayed with 

community dynamics to shape their influence on delivery place, ENC practices, and 

perinatal mortality, particularly for the lower SEP groups. ASHAs‘ improved relationships 

with families seemed to contribute to a generational shift towards improved perceptions 

of hospitals across socio-economic position groups. In contrast to the older generation, a 

young woman in the lower socio-economic position group in the second village said that 

delivering at home is a lot of trouble, and therefore preferred the CHC: "M: What were the 

facilities available to you at home? R(6): Unlike the hospitals, where they make you lie 

down for delivery, according to the tradition in villages, they make you sit and deliver the 

baby […] R(6+1): Delivering at home is a lot of trouble. R(gap): The people from the older 

generation do not understand that the woman should be taken to the hospital for 

delivery.‖ (Lower SEP Village 2) Reflecting a generational shift, a young OBC woman 

with no education and whose husband was a hairdresser said her mother-in-law was 

overruled by her husband and the ASHA in the decision to go to the CHC: ―M: What is 

the mother-in-law‘s opinion of the ASHA worker? R(6): The mother-in-law thinks that my 

daughter-in-law should not go anywhere with the ASHA worker and have her delivery in 

the house itself. Irrespective of the complications or the trouble, she wants to deliver the 

baby at home. But my husband took me to the hospital with the ASHA worker despite her 

resistance.‖ (Lower SEP Village 2) In a pertinent example, the active ASHA in the first 

village described how she built trust with a mother-in-law and convinced her to take her 

daughter-in-law for her third delivery after having two babies die in home deliveries: 

R(9): Yes, in my neighborhood, there was a woman. In two of her 
pregnancies, I would always ask her to come to the hospital so I could 
facilitate a good delivery but her mother-in-law never agreed. She got the 
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deliveries done at home, despite the fact that I had gotten all her tests done. 
The baby unfortunately died in the first instance. The second time, she 
[mother-in-law] sent the woman to her maternal house for the delivery and 
even there, the newborn didn‘t survive. The third time she got pregnant, I 
spoke to the mother-in-law, asking her to trust me and let me take the woman 
to the hospital; she finally agreed. Although the norm says only four main 
tests are required, I brought the woman to the hospitals about five or six 
times just to be more cautious considering her history. She had a successful 
delivery and has a healthy child today. (ASHAs Village 1) 

Another ASHA in this group commented that building trust was important as they 

supported women for delivery: ―R(8): There is also the factor of trust because they know 

that the ASHA worker will be there for support.‖ (ASHAs Village 1) ASHAs said that they 

had seen an increase in institutional deliveries after working for over ten years, in part 

due to the improved conditions and the work of their supervisors in supporting them: 

―R(9): There have been many changes. Earlier people never listened to me because they 

wanted to deliver the babies themselves at home. But now, they opt for institutional 

delivery. There are very few exceptional cases where people still choose to deliver at 

home. Conditions have improved a lot now, especially since the CRPs [Community 

Resource Persons, now ASHA Sangini Mentors] have joined in support to improve the 

situation.‖ (ASHAs Village 3) 

At the same time, views on health system quality, socio-economic and geographical 

issues also played into community norms around choice of delivery location. Some, 

particularly those from the older generation, preferred a home delivery because of 

negative views about public hospitals. One ASHA explained how the father-in-law did not 

want to risk delivering at the hospital when she asked them to go to the government 

hospital: ―R(3): I asked them to go to the government facility but the man started 

questioning me on it. He said pretty straight to me that he did not have a death wish for 

his daughters-in-law. Despite telling him about all the facilities and incentives, he simply 

refused the advice declaring that the lives of his daughters-in-law were far more 

important than the incentives promised.‖ (ASHAs Village 2) The preference for private 

facilities among wealthier families also related to their sense of social status. For 

example, ASHAs in the first block knew a wealthy family (a brick kiln owner) who did not 

go to the CHC, not only because he perceived it to be of poor quality, but because he felt 

the government hospital was only suitable for the poor: ―M: Could you give an example of 

an instance when people did not want to come to the CHC? R(gap): The kiln owner in my 

village never comes to the CHC, they always go to the private hospital. M: Why is that? 
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R(8): They feel insulted in coming to the CHC because they believe that only poor people 

will go to a CHC.‖ (ASHA Village 1) Similarly, the Rampur DCS explained that a rich 

woman had recently told them she was taunted by neighbours when she used the 

government services. 

ASHAs‘ relationships with families and consistent counselling appeared to augment their 

ability to influence ENC practices in some cases. Women in the lower socio-economic 

position group in village 2 said they blended the ASHA's advice with their own practices: 

―R(8): Most people think that whatever she is telling is for the benefit of the baby so they 

like to follow it. R(8): They generally anyway do things at their own will [what they wish].‖ 

(Lower SEP Village 2) The need to build relationships with the mother-in-law was 

reflected by the ASHA working in the fourth village, where a majority was Muslim and 

many home deliveries occurred: 

M: Do you ever face challenges in pursuing the mother-in-law if she refuses 
to follow your advice? R(8): Yes. This happens that they sometimes refuse. 
But I try to convince them affectionately that such things were followed in 
earlier times but now the baby must be fed with the mother‘s milk at all costs 
[…] R(8+3): They try to explain their practice by saying that they feed only 
after a specific time etc. but since we pursue them, they are ready to change. 
(ASHAs Village 4) 

ASHAs discussed the importance of repeated counselling during home visits to ensure 

families followed recommended practices. ASHAs in the third block expressed the need 

to reiterate breastfeeding throughout pregnancy: ―R(7): We inform the family well in 

advance about this. We know when a woman is due, right? So we visit her at home and 

tell her about all this.‖ (ASHAs Village 3) ASHAs also described the difficulty of visiting 

every woman at home to ensure clean cord care, possibly due to a heavy workload: 

―R(5): See, we tell them multiple times about this, and even monitor them while they are 

in front of us. But it is not possible to keep a check on every single mother after they have 

gone back home […] R(11): Sometimes, when I go to visit them, if I see something on the 

cord and ask them, I get to know they had applied oil despite the instructions. So I repeat 

and forbid them from applying anything.‖ (ASHAs Village 1) ASHAs working in block 4 

said that although they faced challenges in convincing families, they saw many changes 

in newborn care among various caste backgrounds: 

M: Is there a specific caste of people who do not listen to you? R(all): Now 
everybody listens to us. R(9): Things have improved a lot now, people have 
started listening to us […] R(3): The mothers-in-law sometimes taunt us for 
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coming and giving them new advice every time. R(3): They start quoting 
examples from earlier times and reprimand us saying things like, ‗were 
children not born in earlier days?‘ R(9): They say that earlier they used to 
apply oil and powder but now, we have come to teach them all these new 
things. M: What do you do in such cases? R(9): It makes me laugh to hear 
such things. R(13): I tell them that with modern times, everything is changing. 
So these things also need to change. R(8): If you come along with an ASHA 
worker, you will have a lot of fun. Sometimes, they hurl really bad abuses at 
us sometimes too! R(13): But things have changed a lot now. In earlier times, 
the mother-in-law would chase us away with a stick! They would taunt that we 
have come to teach them so that we make money. (ASHAs Village 4) 

Further, some of the women who recently delivered seemed to hold different views than 

the mothers-in-law. This may be related to the generational shift that could have been 

precipitated by a growing faith in biomedical practices, and greater education among the 

younger women and their husbands. A woman in the lower socio-economic position 

group of village 2 said the mother-in-law should listen to the ASHA on breastfeeding: 

―R(gap): No, if the mother-in-law is wise, she will ask you to feed the baby just the way 

the ASHA worker has explained. She will ask you not to use any external milk but feed 

the baby only with the breast milk.‖ (Lower SEP Village 2) A woman in the higher socio-

economic position group, with 12 standards of education from a General Caste, said she 

did not agree with the elder's advice on cord care: ―M: Do your family members also 

follow what the ASHA worker tells them? R(7): Sometimes, the family members do say 

that it is alright to apply the ointment or the oil. But they do not understand the logic that if 

you want something to dry up, why should you apply a moist substance on it? But they 

do not listen sometimes, especially the elders of the family. Today‘s generation does not 

behave like this.‖ (Higher SEP Village 3) 

ENC practices also appeared to remain greatly influenced by families‘ cultural practices 

and norms, insofar as they countered ASHAs‘ breastfeeding and cord care 

recommendations but not delayed bathing or skin-to-skin contact. Family members, and 

particularly the mothers-in-law, had a hands-on role in all of the practices. In the village 4 

higher socio-economic position group in which many were Muslim and preferred home 

delivery, one woman gave external food after a home delivery based on the mother-in-

law‘s advice: ―M: Are there instances when the mother-in-law asks you to feed the baby 

with something other than your own milk? R(12): They ask to feed the baby with syrup. 

M: How long after birth? R(12): Two or three hours after birth […] She fed the syrup 

herself.‖ (Higher SEP Village 4) In the first village, two women with 5 and 10 standards of 

education said that they applied nothing and the family told them to put mustard oil 
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respectively: ―M: Does it ever happen that any family member applies something or does 

something else to the umbilical cord of the baby? R(4): No, it falls off on its own. R(2): 

Once it has shed off, they say we should apply some mustard oil [sarso ka tel].‖ (Higher 

SEP Village 1) Respondents in all groups in village 2 said the elders applied ash to 

prevent the cord from bleeding, despite the ASHAs‘ advice: ―They say that it is a tradition 

and no matter what you tell them, they will apply oil or ash on it.‖ (ASHAs Village 2) 

Simultaneously, family practices usually aligned with recommendations to delay bathing 

and place the infant on the mother‘s chest. In village 2, a Kashyap OBC woman without 

education and whose family was in labour work said the mother-in-law had authority: 

―R(4): Everything happens under the instructions of the mother-in-law. She is the one 

who asks to bathe the baby in five or six days, for instance.‖ (Lower SEP Village 3) Two 

Jatav SC women, with no education and whose family worked in agriculture, said this 

was because they should not risk making a mistake and be scolded by their elders: 

R(3+8): There‘s nothing you can do other than what the mother-in-law and 
father-in-law want in that situation. There‘s big responsibility for the baby; if I 
go ahead and do something other than what they say and if something goes 
wrong then there will be no end to the blame I will receive from them. In the 
first few days, the mother barely handles the baby herself. It is generally the 
elders in the family who take care of the baby. (Higher SEP Village 3) 

According to ASHAs in block 4, some mothers-in-law had embraced the practices of skin-

to-skin contact: ―M: Has it ever happened that you have advised a mother for kangaroo 

mother care [skin-to-skin] but the mother-in-law has refused to follow it or done 

something else? R(12): No, the mother-in-law supports and even helps in these things. 

R(3): The mothers-in-law have also become experts now and help out in these 

processes. R(gap): They agree with this idea.‖ (ASHAs Village 4) Hence, ENC practices 

appeared to be less influenced by ASHAs as they less often provided postnatal home 

visits and HBNC counselling, particularly among those from higher caste or wealth 

groups who relied on private clinics for ANC and delivery. The alignment between 

families‘ practices and the recommended ENC practices was inconsistent and not strictly 

religious, as rituals among both Hindus and Muslims often countered early or exclusive 

breastfeeding but supported delayed bathing. Yet there was evidence that ASHAs‘ 

growing relationships and increased knowledge combined with changing perceptions 

among younger women and men led to some shifts in ENC practices, particularly among 

those with higher access to education and biomedical care. 
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ASHAs‘ lesser involvement in referrals and the insufficient care and provision of EmOC 

at public facilities appeared to cause people to be widely self-reliant when pregnancy and 

newborn complications arose. It appeared that families almost universally decided that 

newborn illnesses needed to be addressed at hospitals rather than at home, as this 

woman in village 3 commented: ―R(gap): If my child ever falls sick, it is family members 

who start asking me to rush to a doctor to get medicines.‖ (Lower SEP Village 3) This 

was echoed in Allahabad, where an adivasi woman from village 2 who had completed 

eighth standard similarly commented: ―R(11): My parents are the first ones to ask me to 

go to the hospital if my baby is sick.‖ (Lower SEP Village 2) With the inadequate 

medicines and EmOC at public facilities for complications or newborn illness, women of 

various socio-economic positions said their families turned to informal village doctors, 

and most often private hospitals. Yet the former seemed to inspire little confidence, and 

the latter often posed insurmountable access barriers or resulted in exorbitant debt for 

those who were poorest. Nevertheless, ASHAs in this study shared optimism about the 

role they could play in further reducing mortality among women and infants they visited: 

R(2): Earlier, when babies would be delivered at home, they would immediately 
bathe the baby causing their deaths, or the mothers would often die after 
deliveries. But since we have started working as ASHA workers, the mothers and 
infants have become safer. (ASHAs Village 2) 

9.4 Discussion 

The results in this chapter pertain to the fifth objective of this thesis: to explore the 

influence of ASHAs‘ home visits and contextual processes on socio-economic position 

differences in birth preparedness, institutional delivery, ENC practices, and perinatal 

mortality in four villages of East and West UP. ASHAs‘ appeared to have built 

relationships with women from across socio-economic groups, and were thereby able to 

improve birth preparedness for and delivery at public hospitals among lower socio-

economic groups, to a greater extent than ENC practices after delivery. Their influence 

appeared to be particularly challenged when women faced greater geographical and 

socio-economic marginalisation, combined with the lower health care quality at CHCs 

and poor mechanisms for referrals to higher-level facilities, which may have perpetuated 

inequities in perinatal mortality. I now discuss limitations to the analyses, and then 

compare the main findings with those of the quantitative results and related literature. 
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Finally, I consider the ways in which using a relational lens can help understand the role 

of ASHAs‘ home visits in influencing perinatal health equity within context. 

This chapter‘s analyses had some limitations. I used discussion-based more than 

observational methods, due to time and logistical constraints. Discussion-based methods 

are better able to capture what people said they did than what they actually did. I also 

explored respondents‘ views of change over time by asking them to discuss this at a 

single time-point, but this could have suffered from recall bias that would have been 

lessened using a longitudinal method. The depth of description of women‘s practices may 

have been affected by their education levels, one of the dimensions of socio-economic 

position under study, and this could have hindered a full picture of the counselling they 

may have received. When sharing the findings, the state-level programme team indicated 

that while East and West UP were good representations of socio-cultural and 

geographical diversity, and the results aligned with their field observations, they 

suggested that data collection could be extended in areas such as the Terai region of 

north UP or the interior to further enhance transferability. I used social mapping to gain 

socio-spatial insights, and to meet an array of stakeholders, but many of the discussions 

therein were not recorded for ethical and logistical reasons. I relied on in-depth field 

notes to incorporate these into the results. Our reliance on ASHAs to help recruit women 

may have led them to respond with socially desirable answers about the ASHA or health 

practices. We worked to adapt the questions to be as open-ended as possible to address 

this, and found that women reported a range of practices. The topic guides covered a 

breadth of topics to address the aims of the thesis, but this limited the time and depth that 

could be gained on each topic. This was due in part to the need for a more structured 

tool to be used consistently across FGDs by the RIs moderating in Hindi. In retrospect we 

could have asked more about issues like differences between nuclear and joint family 

dynamics, negative behaviours of ASHAs, or more about the cultural or religious roots of 

families‘ practices. It was also difficult to carry out in-depth observations of hospitals and 

staff, which required resources and time that were unavailable. We conducted the 

ASHAs‘ FGDs at the CHCs in part to be able to observe and talk to any available staff to 

gain further insights. 
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Interpreting the results in light of the quantitative results and related 

literature 

This study‘s mixed-methods findings both support and contrast with existing studies on 

the ways in which CHW intervention strategies and contextual processes influenced 

socio-economic inequities in behavioural and mortality outcomes. In terms of coverage, 

participants said that ASHAs visited women across a range of socio-economic positions 

in their area, though not all women received home visits, which was fairly consistent with 

the quantitative findings in which fewer ST women seemed to receive third trimester 

visits. In the qualitative findings, ASHAs appeared to pay more visits to those who trusted 

the government services for ANC or delivery (in part due to their interest in free care and 

JSY incentives), which were more often those who had lower caste or wealth and who 

were also less often secluded and working outside by virtue of these positions. ANC 

services appeared to be generally increasing through improved availability and 

accessibility to the localised VHND. Yet richer or higher caste families often circumvented 

ASHAs‘ services in favour of getting ANC at the private clinics where possible. Equitable 

improvements in ANC through localising VHNDs, i.e. increasing access more among 

lower compared to higher socio-economic groups, may be one reason contributing to 

Vellakkal et al.‘s findings in UP that having at least three ANC visits between 2002/3 to 

2011/2 (comparing pre- and post-NHM implementation), improved more for women in the 

lowest compared to the highest wealth tertile and equally between education tertiles 

(234). 

ASHAs‘ own socio-economic position and ability to develop trusting relationships within 

villages seemed to affect their role in achieving equitable coverage of home visits. In 

villages where there were greater socio-economic inequities by caste in this study, such 

as in village 2, it seemed that a lack of trust was due to the relatively lower position of the 

ASHA compared to the high caste women. However many ASHAs were from OBC 

groups, which may explain their ability to develop relationships among most groups 

except those positioned at the socio-economic margins. Further, one of our ASHA 

respondents in the second block said that over time they were able to improve their 

relationships with people from Muslim groups, which was evident in Rampur as well. The 

findings here were somewhat similar to those of Mumtaz et al.‘s 2013 mixed-methods 

study of the social geography of lady health workers in rural Pakistan (52). They reported 

that coverage of home visits was around half of pregnant women, similar to this study‘s 



 

255 

 

quantitative findings. Yet compared to the variation in ASHAs‘ socio-economic 

backgrounds in UP, they found consistent social distance between lady health workers 

and women from biradaris (kinship groups) considered of higher socio-economic position, 

and therefore less visits to them, because lady health workers were almost always from a 

low status biradari (52). Kok et al.‘s review of contextual influences on CHWs‘ 

effectiveness in maternal and newborn health programmes also reported that studies 

found social distance between them and families influenced coverage of contacts (235). 

Baqui et al.‘s study of the ASHA programme and Houweling et al.‘s study of women‘s 

groups in India found that recruitment of CHWs from within the community, and even 

from the remote-dwelling or lower socio-economic position groups likely heightened 

equitable coverage (31, 43). Our results suggest that ASHAs had generally provided 

equitable coverage of home visits in UP among women of varying SEP backgrounds, but 

this was not universal and was lower for ST groups according to the CBTS-1 data. 

The results also suggest that ASHAs‘ ability to provide equitable coverage of home visits 

was hindered by combined programme, health system, socio-economic and geographical 

barriers, as well as their implications when ASHAs relied on self-identification strategies. 

Women from the most marginalised socio-economic position groups were often also 

those who were geographically marginalised; these factors combined to limit their ability 

to access ANC services and receive home visits. Evidence of lower coverage for women 

who had less education seemed related to ASHAs‘ reliance on self-identification amidst 

heavy workloads, particularly in large villages or where there were vacancies. Mumtaz et 

al. reported that people did not normally expect lady health workers to proactively visit 

but instead to visit the lady health workers at home to seek care (52). Scott and Shanker 

studied the ASHA programme in a village in Uttarakhand, a state on the northwest border 

of UP, in which they also found that some ASHAs were unwilling to visit remote hamlets 

due to the mountainous topography, and the relatively lower remuneration from visiting 

fewer families within a given time period there (236). Kok et al.‘s review found that 

geographical distances and difficult terrain hindered CHWs‘ effectiveness in maternal and 

newborn health programmes in numerous south Asian and African countries (235). The 

findings of Kok et al. in four African countries, and Scott et al. in Manipur state, 

northeastern India, also suggested that CHWs‘ relationships with families were 

undermined when the CHW or women received limited or delayed incentives, and when 

the health services they promoted were of poor quality (237). Similar to our results in the 

large and/or remote villages, Gupta et al.‘s qualitative study in Haryana on the ASHA 
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programme found that in the more disadvantaged study village, there were fewer ASHAs 

with sufficient education and more vacancies for this reason, leading to lower coverage 

and increased burden among the working ASHAs (53). Overall, as in other contexts, a 

combination of contextual processes contributed to the moderate though fairly equitable 

coverage of home visits in UP. 

This study found that home visits and ANC together seemed to improve birth 

preparedness for delivery at government hospitals through promotion of the JSY and 

JSSK schemes to improve affordability and accessibility, particularly at the more 

proximate CHCs. These benefits were said to have most influenced those with less 

money and considered to be ―poor‖ within the constellation of socio-economic position 

characteristics in their village. In the quantitative results, birth preparedness was just over 

40% and inequitable overall, while institutional delivery was higher at over 60% but 

remained inequitable. Inequalities in birth preparedness and institutional delivery 

appeared lower among those who received any third trimester home visits, possibly due 

to the increasing preferences for and actually deliveries at CHCs among those ASHAs 

visited. This was fairly consistent with the NFHS-4 results across UP, as public facility 

institutional delivery rates were not very different between education groups and were 

most common among SC women (49%), and least among GC women (40%) in 2015/16 

(38). Conversely, private deliveries accounted for the 10% absolute difference between 

SC/ST and GC groups in institutional delivery rates overall (38). The same pattern was 

evident among educational groups, as there were small differences in public facility 

delivery rates, yet private facility rates were inequitable on an even greater gradient (14% 

among uneducated versus 46% among those with over 12 years of education), causing 

overall institutional delivery rates to be inequitable by education group (38). Sidney et 

al.‘s study in one relatively well-performing district in Madhya Pradesh found that most of 

the GC and above poverty line groups went to the private hospitals, where more 

caesarean sections were conducted and higher costs were accrued (201). Vellakal et al. 

reported that institutional delivery rates improved more among the lowest wealth and 

education tertiles than the highest in UP in their pre- and post-NHM implementation 

comparison (234). Gupta et al.‘s qualitative study in two districts of Haryana also found 

that ASHAs had played a role in improving institutional delivery among poor families by 

developing rapport with them over time, communicating the benefits of free public 

facilities, and supporting them to access these through free ambulance services and 

incentives (53). This supports the conclusion that ASHAs‘ role in improving birth 
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preparedness and institutional delivery among women of lower socio-economic position 

was related to their promotion of other government schemes available to reduce access 

barriers to public delivery care in UP, which was less relevant for richer families who 

could afford private care. 

Despite evidence of improvements, the results indicated that ongoing inequities in birth 

preparedness and institutional delivery were due to a combination of geographical and 

health system factors that were compounded for lower socio-economic groups. One 

reason for this was put forward by ASHAs themselves: some women were not able to 

determine when they became pregnant due to lower education. Similarly, Miltenburg et 

al.‘s review on birth preparedness and complication readiness reviewed four studies that 

showed how misunderstandings of women‘s delivery date could hinder birth 

preparedness as, ―some women perceived the estimated date of birth as [the] exact date 

of birth, thus awaiting this exact time to make further plans‖ (134)(p.11). This could also 

relate to the perception among some in this study and another in India that hospital 

deliveries were only needed for complicated deliveries, which led them to wait until the 

last moment to decide whether the woman should deliver at the hospital (238). This study 

also indicated that geographical and health system barriers tended to be most conflated 

for the poorest households; they were not only less able to pay and potentially given 

poorer treatment at hospitals resulting in negative experiences, but also usually lived in 

areas that posed worse service quality and availability, greater distances and related 

costs of transportation (98). Institutional delivery was particularly challenging for ASHAs 

to ensure in cases of complications. The fact that CHCs were not equipped with EmOC 

facilities led them to refer all cases to higher-level facilities (usually to the district public 

hospital, but also a range of private hospitals), which disadvantaged those with less 

money or time to go to those hospitals. Moreover, all CHCs had gaps in quality even for 

normal deliveries, which eroded people‘s trust in ASHAs, particularly where quality was 

poorest in the remote blocks. This led many among the lowest socio-economic position 

groups to deliver at home, and even private hospitals with the help of loans, despite 

originally planning to deliver at the CHC. Likewise, Gupta et al.‘s study in Haryana found 

that delays in JSY incentive payments, and low quality at public facilities due to increased 

demand, shortages in health care personnel, and poor treatment of women dissuaded 

some from delivering at hospitals despite ASHAs‘ advice (53). Vellakal et al.‘s qualitative 

study describes similar processes inhibiting institutional delivery in UP and two nearby 

states (238). They found that while ASHAs‘ repeated home visits to families, in which 
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they built trusting relationships, seemed to lead to improved institutional delivery among 

poorer families with more to gain from the JSY incentives, this was countered by greater 

opportunity costs at hospitals due to indirect payments, poor treatment or access, and 

limited JSY remuneration (238). In Gabrysch and Campbell‘s review, quality of care 

combined with lower financial and geographical access, particularly in the presence of 

unanticipated complications, were among the largest barriers to institutional delivery (98). 

These barriers were also found to reduce care-seeking in other studies in UP and 

Karnataka (239, 240). August et al.‘s qualitative study in rural Tanzania found that 

although their study community increasingly preferred hospitals for delivery, the indirect 

costs for drugs or medicines there were harder for the poorest families to pay – causing 

them to view the government services to be ‗free but not free‘ (241). Randive et al.‘s 

study on the effects of the JSY on inequities in institutional delivery in nine low-

performing states including UP concluded that while there was a similar increase in 

institutional delivery across wealth quintiles overall, this was relatively higher in the 

richest districts in these states (242). Their decomposition analysis found that most of the 

inequity was associated with those areas‘ lower male literacy rates, EmOC availability, 

and economic deprivation (242). Hence, geographical distance, lower quality, and 

sometimes limited availability and high costs of maternity care, particularly in more 

remote areas, appeared to pose the greatest challenges to ASHAs‘ efforts to equitably 

improve perinatal health outcomes. 

Whereas inequities in birth preparedness and institutional delivery did persist, both the 

quantitative and qualitative findings here showed fairly equal ENC practices based on 

women‘s relative positions within the constellation of socio-economic position 

characteristics like caste, wealth, religion and education. The results suggested that 

ASHAs made fewer postnatal home visits than recommended in the NHM guidelines, 

particularly among those families who chose private facilities without their advice. 

However, ASHAs did appear to counsel some women on these practices, during 

pregnancy and/or after birth, and both home and hospital deliveries. The present study 

found that when ASHAs did visit, their advice on newborn care practices seemed to vary 

in comprehensiveness and influenced families widely to the extent that these were in line 

with families‘ ritual practices. For example, women from higher caste families breastfed 

least, based on strict adherence to ritual practices. Similarly, UP‘s NFHS-4 survey 

showed that pre-lacteal feeding was higher among GC women compared to SC and ST 

groups (43% versus 24% and 37% respectively) (38). Meanwhile, delayed bathing 
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seemed most common in this study because it aligned with the traditions of chhathi 

practised across caste and religious groups. Conversely, ASHAs faced challenges to 

improving cord care or breastfeeding practices when they diverged from traditional 

practices that were influenced most by family elders. Other studies have also reported 

that community interventions best improved newborn care practices when they were 

supported by existing cultural norms (235, 243). Yet in contrast to our findings, and 

perhaps related to their focus on HBNC, trials on participatory women‘s groups in India, 

Bangladesh and Nepal found that newborn care practices at home improved equitably in 

intervention areas, even more than care-seeking (31, 49, 244). 

Women‘s place of delivery also appeared to have implications for ENC practices in this 

study. The small but inverse inequalities in breastfeeding in the quantitative results likely 

related to the qualitative finding that higher caste women strictly followed ritual practices. 

They also delivered more at private hospitals and therefore had more C-sections, after 

which they were told to delay breastfeeding or use breast milk substitutes. UP‘s NFHS-4 

found that exclusive breastfeeding was higher among deliveries conducted at home 

compared to the health facility (53% versus 37%) (38). Other research in South Asia and 

Kenya further supported the finding that immediate and exclusive breastfeeding were 

less common after caesarean sections, which were said to be common in private 

hospitals in UP (245, 246). The quantitative finding here that educational inequalities in 

delayed bathing were higher among those without than with ASHA home visits could 

relate to the fact that less educated women may be poorer and living in areas with less 

access to services, leading them to rely more on dais who bathed the baby immediately. 

However, when ASHAs visited they could counter this advice and prevent them from 

bathing the baby until after 24 hours. At hospital deliveries, nurses were said to practise 

clean cord care, causing some people to adopt these practices even at home deliveries, 

but this was not universal in either delivery place. Skin-to-skin contact appeared to be 

low, as in the quantitative findings, but sometimes promoted by hospital staff in the 

qualitative findings. Gilmore et al.‘s review found that CHWs could be effective in 

promoting skin-tostudyskin contact, regardless of delivery location, which was not as 

clear in the present findings (96). Yet they reported that while this practice was highly 

accepted, it was not implemented to the extent intended (stopped early or done less 

hours per day) as it seemed here (96). Pagel et al.‘s study within the control areas of four 

cluster randomised controlled trials in Nepal, Bangladesh, and Jharkhand and Odisha 

states in India (where there were large groups of poor, tribal and remote communities), 
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showed similar rates of clean cord care and skin-to-skin contact, but higher rates of 

immediate breastfeeding compared to this study (243). They found that these were 

higher after institutional deliveries than home deliveries without SBA (243). It did not 

appear that ENC practices were highly inequitable, but rather that they received less 

focus in CHWs‘ home visits and were more influenced by families‘ own practices. 

Nevertheless, evidence here and in other contexts suggests that consistent counselling 

at home and at hospitals could improve recommended ENC practices equitably. 

Finally, ASHAs in this study said they observed the number of deaths of women and 

infants decreasing, which they attributed to improving immunisations at the VHND 

programme, nutrition in pregnancy, and institutional deliveries. However, they also said 

they found it challenging to ensure these occurred among some lower socio-economic 

position groups, such as the Musahars who were socially marginalised and worked 

outside the village, or adivasis who they thought had poorer nutrition and hygiene, likely 

due to poorer health status and related living conditions. Important in this study was that 

women of all socio-economic positions said they relied on private hospitals for newborn 

illnesses or complicated deliveries because of the insufficient facilities at CHCs. Families 

often had little interaction with ASHAs as many arranged private transport and financing 

in these cases, despite the intended purpose of the JSSK scheme to ensure these were 

free. This could have exacerbated social and geographical inequalities in perinatal 

mortality. These qualitative observations may explain why the quantitative caste and 

education inequalities in PMR among those with compared to without any ASHA home 

visits in the third trimester remained high for private facility deliveries, but were lower for 

those delivering at public hospital or home deliveries. Our findings hinted at variability in 

the quality of private facilities; it may be that women of lower socio-economic positions 

who experienced complications accessed private hospitals with lower cost and quality, or 

local informal providers. This supports the need to better monitor and regulate the quality 

among private facilities in India (247). 

The qualitative results also suggest that higher socio-economic inequities in PMR among 

deliveries at private hospitals could be related to the limited identification of complications 

in pregnancy among all women, combined with an initial preference among those of 

lower SEP to deliver at CHCs. When they had complications, people preferring CHCs 

often had to change their birth plan at the last minute and therefore faced more delays in 

accessing private services that perilously risked the woman‘s or their baby‘s lives. 
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Compounding this, participants said that health care providers did not want to be 

responsible for complicated deliveries that they could not handle. Neal and Matthews‘ 

research using the aggregated Bangladesh Demographic Health Survey data from 1997 

to 2007 showed that the NMR among institutional delivieries was more inequitable, 

particularly by wealth but also education, than home deliveries at which they were hardly 

different (248). They concluded that as demand increased for institutional deliveries, and 

particularly among the fewer number of hospitals that offered EmOC to which all 

complicated deliveries were referred, quality likely reduced as staff and resources were 

constrained, which thereby likely increased mortality further (248). Our findings suggest 

that ASHAs have been a part of reducing inequities at public facilities. Yet contextual 

barriers seemed to be compounded for women with lower education and/or low caste or 

tribe status, who more often also had very low incomes and access to social protection, 

leading to poorer nutrition and overall health status that more likely caused 

complications. This was often followed by lower birth preparedness, and access, quality 

and efficiency of treatment if they did receive hospital services. These processes 

altogether appeared to limit ASHAs‘ ability to reduce the risks that the most vulnerable 

women faced of their child dying in the womb or first week of life. 

Analytical insights from a relational lens for understanding the influence of 

ASHAs’ home visits on health-related practices within context 

This study draws on a relational lens to explore socio-economic position (previous 

chapter), how this relates to inequities in people‘s health practices and the ability of 

ASHAs to influence them (the present chapter), as interconnected social processes 

embedded in context. A relational lens has only recently started to influence public health 

research in higher income countries as a way of studying health practices as socially-

produced within local contexts over time and space, rather than individualised behaviours 

rooted in rational decision-making and measured solely using fixed constructs (89, 90, 

209, 211). A range of social theories have influenced this historically heterogeneous 

body of thought, including Bourdieu and Giddens‘ praxeological theories, Marxist 

historical materialism, aspects of Foucauldian discourse analysis, and most recently, 

Schatzki‘s practice theory (92, 93). While not a unified approach, common elements and 

assumptions that underpin a practice-based, relational lens lend themselves to 

understanding the results in three interrelated ways. 
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First, a relational lens shifts the focus onto how health-related practices are inherently 

relational, constituted as a web of ―doings and sayings‖, produced through interpersonal 

exchanges between actors with multiple positions of power. These power relationships 

shape what are accepted and enacted practices at a given place or time (92). This study 

indicated that ASHAs‘ ability to address inequities in perinatal health practices was 

importantly related to the interpersonal relationships they built, which seemed to be 

strongest among groups of lower, compared to the most marginalised or higher, socio-

economic positions, as they more often trusted ASHAs and the benefits of their advice. 

These relational factors have also been found to contribute to CHWs‘ performance 

overall in other contexts (237). Yet inequities in the outcomes can also be understood as 

fuelled by unequal power dynamics that occurred within people‘s everyday interactions 

with other actors in the village and in health services. Using ethnographic methods, 

Gupta has also focused attention on everyday practices between government officials 

and people from the poorest groups to evidence the arbitrariness, and even structural 

violence, of social and health programmes when they exclude groups that were meant to 

benefit from them (222). On one hand, arbitrary exclusion resulted from programmes‘ 

emphasis on monitoring the population so as to meet targets, which the CHWs were 

usually tasked with recording. Women registered in the programme tended to be well-

documented but there was less concern that others were missed, which may be more 

often those from socially or geographically marginalised groups. On the other hand, there 

can be exclusion through corruption in daily interaction, such as the indirect payments 

taken by nurses or ambulance drivers from their patients, similar to the practice of bribe-

taking being euphemised as ―gestures of goodwill‖ in the context of Gupta‘s study (222). 

Though expressed in other terms, the characterisation of these practices as corrupt is 

supported by Gupta‘s argument that: 

Corruption discriminates against all those who do not have the monetary 
resources to obtain goods and services that are supposed to be provided free 
or at subsidized prices but that in fact command a market price. It becomes a 
form of structural violence by placing a value on goods that should be 
available free from the state and thereby denying some of the poorest people 
the means to sustain life. Corruption generates the paradox that programs set 
up in the name of the poor, and whose funding and extension were justified 
by their potential impact on poverty, deny the poor those very goods and 
services… Routinized practices of retail corruption are one of the ways in 
which the normal procedures of the bureaucracy result in great structural 
violence. (222)(p.76) 
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This also fuels what he termed ―narratives of corruption‖ that can reinforce people‘s 

distrust in programmes, and by extension the CHWs who implemented them, among 

those with the most negative experiences with those services (222). Thus it is crucial to 

understand how inequities in health practices may be shaped as processes through 

unequal power relationships played out in everyday interactions between a range of 

actors in a given context. 

Second, this lens encompasses a temporal dimension in which practices can be seen as 

being learned and shared collectively through constant negotiation and change over 

time, rather than remaining static as historically-dislocated traditions held by 

homogeneous communities (92). This chapter sheds light on how women‘s socio-

economic positions, relationships, and experiences with the health system appeared to 

be in flux over time, thereby affecting their perinatal health-related practices as processes 

rather than fixed outcomes. Within the home, elders in the family or village, especially 

mothers-in-law, maintained a strong influence on delivery place or ENC practices as they 

guided younger women into their maternal role. Yet younger people‘s socio-economic 

positions were changing with rising education, and improved access to information and 

resources from the ASHA and beyond, particularly among those living in less remote 

areas with more services. This may in part explain Gabrysch and Campbell‘s results that 

showed consistent associations between higher maternal education and delivery service 

utilisation (98). Generational shifts seemed to contribute to increases in birth 

preparedness and care-seeking for check-ups and delivery as women, their husbands 

and elders negotiated where to deliver in UP, as found in a previous study in south India 

(249). Still, women in groups like dalits, adivasis or Muslims that were more excluded by 

virtue of their social identities with generally lower education also sought care less and 

experienced worse perinatal health outcomes. This in fact could have been worsened by 

a social expectation that their illiteracy and socio-economic marginalisation led them to 

be unable to understand or value public health messages. This could have even led 

some ASHAs or health workers to blame them for their ‗wayward‘ practices, as observed 

within the demand-based entitlements programme in Gupta‘s study (222). Yet one‘s 

access to entitlements from government schemes should never be dependent on the 

ability to become educated or literate (222). In this way, a temporal dimension offered by 

a relational lens shifts the predominant focus on individual-level behaviour change 

towards exploring how socio-economic differences in practices are shifting over time 

through local socio-economic, cultural and political dynamics. 
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Finally, a relational lens introduces a spatial dimension to understanding health-related 

practices within their contexts. The qualitative results here suggested that ASHAs‘ efforts 

to improve inequities, particularly in care-seeking at hospitals, were more often 

challenged in contexts where there were mutually-reinforcing geographical and socio-

economic barriers within villages. Gabrysch and Campbell‘s review of determinants of 

delivery service utilisation similarly touched on the need to consider the complexity of 

spatial dynamics, arguably through mixed-methods: ―‗distance to hospital‘ also captures 

other aspects of remoteness such as poor road infrastructure, poor communication 

between communities, poverty, limited access to information, strong adherence to 

traditional values and other disadvantages that are difficult to measure quantitatively‖ 

(98)(p.13). ASHAs were tasked and incentivised to promote the more proximate CHCs as 

a ‗one-stop shop‘ with an array of incentives that should cut across socio-economic and 

geographical barriers. However, CHCs further away from the district headquarters like in 

blocks 2 and 4 appeared to receive less attention from policy-makers and were 

challenged to recruit staff or secure supplies. For example, rates of institutional delivery 

in 2015 were lower in these blocks than in the other first and third blocks, even among 

women of GC or higher education groups, as shown in the Figures A.7.1 and A.7.2 in 

Appendix 7. When health services and benefits were not provided as promised there, 

there was evidence that this either dissuaded families from using government (and 

ASHA) services or exacerbated the socio-economic challenges they already faced when 

turning to the private sector. Yet ASHAs appeared to have little power to voice where 

barriers existed, being at the lowest position as ―volunteers‖ in the public health system 

and not always well-supported by those with more political power in the village. This is 

supported by Scott and Shanker‘s study in Uttarakhand: 

By tasking the ASHAs with this promotion, the government aligns them with 
the health system, not the community. Rather than acting as cultural 
mediators seeking to improve the fit between government services and 
community needs, community members see their ASHA promoting services 
that do not necessarily serve them. Once an ASHA‘s advice to go to the clinic 
proves unsound due to the limited institutional support, she loses face in the 
community and people are less likely to trust her on other matters. 
(236)(p.1610) 

In Nepal, participatory women‘s group interventions were found to reduce inequities in 

NMR, yet they still faced challenges to engage health care providers and wider power 

structures to address social inequities more broadly due to political instability at the time 

(49). Further, Scott et al.‘s mapping of the first ten years of research on the ASHA 
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programme indicated that despite improvements in neonatal health and care-seeking 

overall, there is little evidence of their influence on the social determinants of health 

(250). This may be one of the reasons why ASHAs in our study seemed most able to 

improve care seeking for less marginalised but lower caste and poorer families, who still 

had much to gain from accessing subsidised services where they were available. 

Therefore, a relational lens emphasises the need to consider how spatial inequities 

exacerbate socio-economic inequities in perinatal health in a given context, and what 

must be done to support ASHAs in programme efforts in jointly overcoming them. 

9.5 Conclusion 

The qualitative results shed light on the contextual processes that affected how people 

are positioned within the constellation of socio-economic position over time and space, 

and the extent to which ASHAs could assist families of different socio-economic positions 

in accessing and benefiting from maternal and newborn health services in these 

contexts. This study suggests that coverage of ASHAs‘ home visits has been fairly 

equitable except for women of the lowest and highest socio-economic groups. It 

appeared that they have had some influence on improved birth preparedness and 

institutional delivery among many women of lower socio-economic positions by building 

relationships and awareness of public health schemes. ASHAs seemed to have had less 

influence on the more equitable but low rates of ENC practices, and indirect effects on 

equity in PMR particularly among public hospital deliveries. Ongoing inequities in 

perinatal health appeared to be rooted in a host of health system, geographical, and 

socio-economic processes that challenged ASHAs‘ efforts to improve perinatal health 

practices and mortality for families with the least resources and social status.  
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Chapter 10 Discussion  

10.1 Overview of the mixed-methods results 

The aim of this doctoral study was to understand the influence of ASHAs‘ home visits on 

equity in perinatal health in Uttar Pradesh, north India. I now review the findings of the 

mixed-methods analyses, and then discuss the study‘s overall limitations and strengths. 

I briefly summarise the study‘s key findings. Quantitative data suggested that, in 2014/15, 

coverage of ASHAs‘ home visits in the third trimester was not universal but fairly 

equitable between education and caste groups, and only noticeably lower for ST women. 

Qualitative data suggested that ASHAs visited women across socio-economic 

backgrounds in each village. In villages with larger divisions by socio-economic postion, 

ASHAs seemed to visit those of lower socio-economic groups who were similar to their 

own caste group more, which was most often a SC or OBC jati. The quantitative 

analyses found lower caste and education inequalities in birth preparedness and 

institutional delivery between women that had any compared to no third trimester ASHA 

home visits before and after controlling for women‘s age, religion, having any pregnancy 

complications and ANC visits. However, inequities appeared to still be large for these 

outcomes. The qualitative results suggested that greater equity in birth preparedness and 

hospital deliveries may have been linked to ASHAs‘ role in promoting care-seeking at the 

more affordable public hospitals among women from poorer, low caste and tribe groups 

who were variously considered of lower socio-economic position in the village, 

particularly in blocks where health care was more available and accessible. The 

qualitative results also suggested that the ongoing inequalities in institutional delivery that 

were apparent quantitatively may be accounted for by the ongoing social, geographical 

and financial barriers that families faced, particularly in the villages where spatial and 

social inequities were widest. This may have resulted in part from ASHAs having less 

often visited those positioned at the extremes of socio-economic position, including the 

poorest and most marginalised caste or minority religious groups who delivered more 

often at home, as well as high caste and wealthier women who predominantly preferred 

private care. There was little evidence that ASHAs‘ home visits were associated with the 

low but more socio-economically equitable levels of ENC practices. The qualitative 
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findings suggested that ENC practices were shaped more by a combination of families‘ 

preferred care practices and where women ultimately delivered. 

Having been visited by an ASHA in the third trimester was associated with lower PMR. 

Among women who had any compared to no third trimester home visits, there appeared 

to be lower caste and education differences in PMR, particularly for women with public 

hospital and home deliveries but less for private hospital deliveries where PMR was 

highest (though confidence intervals were particularly wide, and deserve cautious 

interpretation). Comparatively, the qualitative results indicated that women from all socio-

economic positions in both remote and less remote villages who experienced 

complications delivered less often in the public system because people of all socio-

economic positions distrusted its quality for complications, and because limited EmOC 

caused lower-level public facilities to refer women to higher-level public or private 

facilities. In these cases, families and health care providers alike seemed to rely widely 

on informal or formal private care with or without being prepared to deliver at public 

facilities, and thus interacted less with ASHAs for arranging transport or money in the 

postnatal period, as ASHAs work within the public system. The qualitative finding that 

there were heightened financial and geographical barriers to accessing private care in 

time or at all may explain why women of lower caste or education groups delivering in 

private facilities appeared to have much higher perinatal mortality rates than women who 

were of higher positions (who had often planned to deliver in private facilities), whether or 

not they had received any home visits in the quantitative results. The qualitative results 

suggested that ASHAs did not play much of a role in identifying newborn complications, 

as participants said families were predominantly responsible for deciding where to seek 

care in those cases. This may have also contributed to higher rates of PMR in areas 

where hospitals with care for newborn illnesses were not available, or families of lower 

castes and with lower incomes could not make high out of pocket payments when there 

was private care available. The study results suggested that ASHAs could play a positive 

role in helping women of lower socio-economic positions in UP to access public health 

services at CHCs that resulted in a safe delivery for women who did not experience 

serious complications. 

It is important to consider some limitations related to how the quantitative data were 

collected, the variables used in the analyses, and how they were measured. The 

screening tool for the CBTS-1 required investigators to ask whether any women in their 



 

268 

 

household had had an abortion, stillbirth, or a live birth in which the newborn had died. 

This could have led to sampling bias if families were less likely to reveal that a newborn 

had died due to perceived stigma or fear of revealing this, leading the sample to reflect a 

lower perinatal mortality rate than the true rate for the study area. It also did not 

distinguish between abortions and miscarriages, and neither did the survey 

questionnaire; this may have led the number of women reporting abortions (which were 

excluded in the analyses) to be higher than in other parts of India as suggested by 

another analysis from 2015 (251). There were some missing data for the ENC and PMR 

variables, but this was not greatly differential between women with different socio-

economic characteristics. There was not notable heaping of reported neonatal deaths 

within the first six days after birth, and the proportion of neonatal deaths at various times 

after delivery were fairly similar across socio-economic groups. In the analyses, I chose 

to use a dichotomised home visit exposure variable to run binary GLM models with 

multiple outcomes across the continuum of care. However, it did not take into account 

degree of contact or postnatal home visits, which could have added insight into whether 

more home visits led to higher reported outcomes among some socio-economic groups 

more than others. While the inclusion of women only up to 60 days after delivery was in 

part to reduce recall bias, some women may not have remembered the number of home 

visits they had received in the last three months of pregnancy. Some women may not 

have accurately recalled the timing of some ENC practices, for example when they 

initiated breastfeeding, the duration after which they bathed the baby after birth, or the 

time of a stillbirth or neonatal death (252-254). It is possible that such recall bias was 

more common among women of lower education or caste status. 

My ability to run analyses with all relevant factors as suggested by the literature was also 

constrained by what data was available in the CBTS-1. Specifically, the first round of the 

CBTS did not have data on women‘s wealth status or assets, parity, newborn‘s sex, or 

whether they had a singleton or twin birth (255). Adjusting for wealth and parity may have 

led to lower caste or educational inequalities in the outcomes here. Comparatively, Seth 

et al. conducted a study in the same 25 HPDs in UP among a smaller sample (44). They 

found significant caste and education inequities in institutional delivery, as in this study, 

before as well as after adjusting for parity and wealth. Their results suggested that 

women‘s wealth and literacy (but not religion or caste – possibly because they combined 

SC/ST groups) both independently modified the relationship between having any ASHA 

home visits in pregnancy and institutional delivery, so that the effects were stronger for 
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women who were illiterate than literate and of lower compared to higher wealth status 

(44). According to NFHS-4 data, it is likely that parity was similar across caste groups, 

but may be somewhat higher among Muslims or those with less education in UP (38). 

ASHAs may make more home visits to those with lower parity, but this is unclear from the 

NFHS-4 data as a lower proportion of primaparous than multiparous women received 

four or more ANC check-ups, but a similar proportion of primaparous and multiparous 

women reported receiving advice about the importance of institutional delivery from a 

CHW (64% versus 60% respectively) (38). Given that having a male rather than female 

child has been found to be associated with higher rates of stillbirth or neonatal deaths 

biologically but female infants are sometimes given less care, the sex of the infant could 

have confounded the measure of PMR in either direction if it could have been included 

(141). A study using Demographic and Health Survey data from 2010 showed that the 

rate of twin births was less than 9 per 1000 births in India (256), while a study in 1997 

showed a rate of 11.7 per 1000 live births in southeastern Uttar Pradesh (257). As twin 

births can have higher risk of death, my inability to adjust for twin births in this study may 

have led to a somewhat overestimated perinatal mortality rate. One study in Matlab, 

Bangladesh that adjusted for twin births did not find that perinatal mortality changed 

significantly, however there appears to be no recent studies in India (258). 

Another set of limitations relates to the nature of associations, generalisability, and 

temporality of the results. The cross-sectional nature of the quantitative data precluded 

my ability to conclude on causal associations, and to ascertain whether the variables I 

adjusted for were truly confounders or mediators of the relationships I examined. I used 

multiple steps and approaches (e.g. adjustment and stratification) for each analysis to 

make these relationships more transparent, and this was facilitated by the large sample 

size. However, stratifying the analyses led some of the effect estimates for these 

associations to have large confidence intervals, particularly for PMR as a rarer outcome, 

thereby preventing strong conclusions to be drawn. The CBTS-1 sample was collected in 

the 25 HPDs to provide information on the areas where NHM interventions were being 

deployed. While similar programmes are being implemented more widely in India, it is not 

possible to directly generalise to other parts of UP or states with other social and health 

systems contexts. More research is needed to compare how local dynamics in other 

regions affect these programme processes and outcomes. Finally, while I reasoned that 

the quantitative data in the CBTS-1 had the largest sample and was therefore most 

amenable to the types of equity analyses I chose, using a dataset that was collected two 
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years before my qualitative primary data collection was a liimitation. A recent UP TSU 

programme review of MNCH indicators using later rounds of the CBTS showed that the 

highest levels of home visits occurred during the third trimester, and there was an 

increase of 15% since CBTS-1 in institutional delivery, 10% for delayed bathing and 

clean cord care, and 20% for early initiation of breastfeeding. Though it did not include 

analyses of equity or perinatal mortality, the results of the update were consistent with my 

qualitative results in that a greater proportion of complicated deliveries and neonatal 

deaths occurred at district than community-level public facilities, more than a third of 

deaths occurred at home or in transit among the deliveries taking place at public or 

private facilities, and a higher proportion of neonatal deaths occurred at private and 

home deliveries than public deliveries, which they concluded was because the former 

treated the most complicated cases (259). 

There were also limitations to the qualitative methods. I sought to use the qualitative data 

to explore complexities and contextual variability in the relationships between home 

visits, socio-economic position, and outcomes (and contextual processes that influenced 

them) as understood by women who recently delivered and ASHAs. To gain depth, I 

purposively selected villages in two diverse districts, near and far from the headquarters. 

However, this limited the generalisability to other regions of UP because I could not 

collect data in a large number of districts where the context is different. I also relied on 

ASHAs to recruit participants in the study villages and found it difficult to include all 

groups of women who were highly marginalised, which would have biased the results to 

represent the views of those aware of the ASHAs‘ activities. I tried to address this by 

combining social mapping that was less formal with the FGD methods, with a range of 

participants, and the results reflected some diversity in women‘s contact with and views 

of ASHAs. Still, relying on ASHAs as an entrypoint to recruit participants also likely 

biased the results towards more positive views of the programme. Using FGDs to gather 

a wider range of views and experiences also led to less specific responses on individual 

behaviours and interpersonal dynamics between ASHAs and the women they visited 

than may have been garnered through interviews. There could be issues with 

confidentiality if anyone shared what was said in the group afterwards, though we 

stressed the need for confidentiality during the ground rules. We were also unable to 

address challenges that participants specifically expressed, but rather stated during 

informed consent that the results would aim to improve the programme moving forward 

by learning from the participants‘ experiences and views. 
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The study also had strengths that can make a contribution to knowledge. It provided a 

novel mixed-methods systematic review of the evidence on the effects of CHW 

interventions on equity in MNH. It was also the first study to focus on whether ASHAs‘ 

home visits are associated with socio-economic equity in outcomes across the continuum 

of care related to perinatal health, particularly including mortality. It took a novel 

integrated research approach by combining distributional and relational lenses for 

studying health equity using mixed-methods, which helped to examine both the extent of 

associations between ASHAs‘ home visits and the socio-economic distributions in the 

outcomes, as well as the socio-spatial relations and contextual dynamics that may 

influence these assocations. I now consider the public health implications of this study‘s 

results, and then discuss ethical and epistemological considerations for future health 

equity research. 

10.2 Practical implications 

This study on ASHAs‘ ability to improve equity in perinatal health in 25 NHM high-priority 

districts of UP has several implications for public health practice. It is relevant to consider 

the optimal role of CHWs in supporting universal health coverage through expanded 

coverage of and financial protection for use of health services (202, 260). In 2018, the 

Indian government initiated the Ayushman Bharat Programme (ABP) to pursue universal 

health coverage by enhancing the availability of free integrated primary health care 

services through village-level Health and Wellness Centers (HWCs) and an enhanced 

insurance scheme to provide financial protection for use of secondary- and tertiary-level 

care services (261). The targeted insurance scheme called the Pradhan Mantri Jan 

Arogya Yojana is to provide up to Rs. 50,000 per family per year to around 500 million 

people (40% of India‘s population) eligible if they are deemed socially excluded on the 

basis of living rurally, having low assets or wages, being SC or ST, migrant or destitute, 

illiterate, from households without an adult male member on the basis of data from the 

2011 Socio-Economic and Caste Census (262, 263). In addition, 150,000 HWCs are to 

be created from sub-centres and primary health centres to serve around 3000 to 5000 

people each (261). The programme will attach five ASHAs to each HWC. ASHAs will be 

working with new mid-level health providers to provide prevention, promotion, treatment 

and care services across health issues. ASHAs are to continue their work in identifying 

various target populations, providing home visits, community mobilisation, and giving 
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support to VHNDs in order to promote service utilisation and health behaviours not only 

for RMNCH and communicable diseases but also for non-communicable diseases, eye 

and oral health, elderly and palliative care available at the HWCs (261). 

To manage their expanded role, it is arguably crucial that ASHAs can prioritise both the 

health issues and households on which to focus in their area. Relating to MNCH issues, 

this study suggested that ASHAs have been most effective in promoting immunisation 

and institutional delivery during pregnancy and less on ENC, referrals, and curative roles 

after delivery. This was likely fuelled in part by the focus of the NHM training in the first 

five modules that equipped them to generate demand for services rather than for home-

based treatment or referrals, and the relative inefficency of claiming incentives only after 

providing all postnatal visits they are supposed to make (236, 250, 264). The recent NHM 

training for ASHAs in modules 6 and 7 was intended to accelerate progress for home-

based counselling and referrals in the early neonatal period (35). Providing more 

supportive supervision and greater incentives for making postnatal home visits would 

give ASHAs a greater role in preventing mortality during the most vulnerable period for 

the newborn, as 40% of stillbirths and neonatal deaths in India were estimated to have 

occurred during labour or the first day after delivery (36, 265). A review of the effects of 

home visits on NMR found that these were greater when both preventive and curative 

interventions were implemented, and combined with community mobilisation, which 

aligns with WHO gudelines and the new ABP policies for ASHAs‘ role (17, 99). Further, 

improving availability of ANC, PNC and treatment of less severe neonatal illnesses at the 

community level through HWCs has the potential to reduce inequities in utilisation of 

these services (3, 9, 199). This may allow ASHAs to build on the relationships that many 

appeared to have developed with families over the past decade to identify the most 

pressing health needs and link them to a wider set of community-based health services 

that are to be locally available. 

The guidelines for ASHAs‘ roles under the ABP also state that they should make an effort 

to focus on the most marginalised socio-economic groups, which would contribute to the 

goal of ‗leaving no one behind‘ within the universal health coverage agenda (261). This 

study‘s quantitative results indicated that third trimester home visit coverage showed a 

bottom pattern of inequality, as described by Victora et al. (266), where fewer women 

who had tribal status or low education received any third trimester home visits compared 

to higher socio-economic position groups. In the qualitative results, it seemed that 
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ASHAs were less likely to visit those living more remotely or of a socially marginalised 

identity group like some SC, ST and even Muslim families, as well as the highest caste or 

wealthier families who welcomed them less and sometimes did not always live in the 

village. When there were too few ASHAs or they worked in a large and disparate village, 

some ASHAs used more reactive than proactive identification strategies, which appeared 

to fuel gaps in birth preparedness and institutional delivery. To date, incentives for home 

visits have not taken into account additional effort or time needed for ASHAs to support 

families of the lowest socio-economic positions who face geographical or socio-economic 

marginalisation. Given the seemingly growing acceptance of biomedical services in rural 

UP, ASHAs‘ role in promoting MNCH service utilisation for ANC and PNC within the 

village and at CHCs or DHCs for delivery outside the village would perhaps be optimised 

through a targeted home visit strategy and incentive structure to ensure coverage will be 

more pro-equitable (255, 266). It will also be important that existing CHWs, as well as the 

team of mid-level health providers working at HWCs, are present and trained to fulfill their 

mandate to support ASHAs in following up with families of lower socio-economic 

positions who have not wished or been able to access care to date, and identifying the 

barriers to access that must be addressed at the community or system levels as well 

(135). 

How can programme implementers bridge the disconnect between higher-level health 

policies and on-the-ground contextual challenges that appeared to have challenged 

ASHAs‘ role in improving perinatal health inequities in UP? In the original NHM policies 

and incentive structures, there were provisions for ASHAs to be trained and incentivised 

to convene meetings with gram panchayat leaders, VHSNCs, and various local public 

health personnel to coordinate their efforts, as well as providing flexible funds at the 

village level for community monitoring and planning of health programmes with the 

technical support of civil society and non-governmental organisations where possible 

(124, 135). The new ABP guidelines further emphasise the need to leverage community 

platforms mandated under the NHM, including the VHSNC, Mahila Arogya Samitis 

(women‘s collectives meant to be facilitated by the ASHA as member secretary), and 

SHGs to work on health prevention and promotion activities. They call for broader 

community participation and mobilisation building from these platforms to improve 

accountability of the health system and address other social determinants of health, 

which appeared to underlie socio-economic inequities in this study and others, such as 

quality of and access to education, water, sanitation and hygiene, violence prevention 
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and others (3, 135). Other studies suggest that ASHAs more often served as ‗link 

workers‘ to improve access to health services than community mobilisers or activists, but 

a renewed policy mandate for community participation with support from other health 

workers may help to strengthen the latter roles (250, 261, 264). In UP, investment in 

community participation and empowerment through women‘s groups has not been widely 

prioritised to date, and in most places the SHGs that do exist need higher attendance 

with a wider focus on both financial and other dimensions of empowerment (267). 

Gaitonde et al. have argued that the vague and politically contentious connotations of 

‗community participation‘ in the NHM programme led to the ongoing exclusion of 

marginalised groups from many elements of programme monitoring and implementation 

(268). George et al. have defined ‗social accountability‘ (269, 270) as involving three key 

mechanisms of information, dialogue and negotiation to address not only health 

differences but also wider socio-economic inequities by providing a, ―referee of the 

dynamics in two-way relationships, between often unequal partners‖ (269)(p.817). 

Likewise, the ABP policies require stronger partnerships between community, civil 

society and government actors to enhance ‗social accountability‘ (261). Comprehensive 

primary health care through HWCs at the village-level is thought to be more likely to 

improve community involvement and political will through a greater sense of ownership 

and thereby putting health higher on the local electoral agenda (271). 

It remains to be seen whether the ABP policies that could support ASHAs‘ preventive and 

promotive activities through expanded health personnel and community participation will 

lead to equitable health outcomes. To pursue this goal in contexts of UP, the results here 

suggest that it will be necessary for community platforms to be invigorated and 

strengthened, with wider representation of all socio-economic groups. George et al. have 

found that social accountability may be pursued through renewed emphasis on 

community-based monitoring tools (269, 270). For example, their study in Gujarat found 

that community monitoring and development of report cards involving women‘s groups, 

village leaders and local health authorities helped to reactivate services that had become 

defunct like primary health centres or VHNDs, and even addressed quality of care and 

inappropriate practices like bribes and kickbacks to health workers (270). As an NGO 

working closely with NHM actors from state down to village levels, and on a large-scale 

across UP districts where outcomes have been poorest, UP TSU has a unique 

opportunity to support programme implementation at community, facility and the health 

system levels. At the community level, UP TSU‘s community team developed social 
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mapping tools now being used by ASHAs with village representatives from a variety of 

socio-economic positions, to together identify specific gaps in coverage and identify the 

reasons for barriers to service utilisation. They have also started to develop community 

support groups with representatives from different socio-economic groups in a given 

village (by wealth, caste and religion). George et al. discussed how their participants 

found participatory research and social mapping to be useful tools to develop consensus 

between different stakeholders and thereby promote accountability (270). Such 

strategies could provide platforms for discussion to share information about 

recommended health practices and services, and to identify and address barriers to 

accessing services during the antenatal and postnatal periods at HWCs, and secondary 

and tertiary facilities for delivery care and emergency referrals. Hence, stronger linkages 

between CHWs, mid-level health providers and community actors may improve equitable 

access to information, counselling, and services that women and newborns require. 

The nascent ABP policies that expand ASHAs‘ roles in promoting access to 

comprehensive primary health care are explicitly based on the premise that the health 

system functions effectively (261). Though the ABP does not specifically focus on health 

system strengthening, the NHM aimed to address supply- and demand-side issues (271). 

Yet, in this study and elsewhere, it appears that supply-side issues still pose the greatest 

barriers to ASHAs work for which they had no power to address, including absenteeism 

in skilled health personnel, lack of supplies and drug kits, poor treatment of patients, 

limited supervision or treatment protocol adherence (272). Literature on universal health 

coverage stresses that increasing availability and accessibility that leads to greater 

utilisation, also known as contact coverage, must be followed by access to higher quality 

care so that coverage of RMNCH interventions is also effective and thereby leads to 

improved perinatal health outcomes (3). Elements of poor quality that people discussed 

in the qualitative study seemed to be major reasons for socio-economic inequities in 

PMR at hospital deliveries even among those having ASHA home visits in the 

quantitative results. Further, this may have led many referrals for newborn illnesses or 

complications to the more expensive and higher-level facilities that were least accessible 

for the poorest or lowest caste families. After increasing utilisation since 2013, UP TSU 

has focused more on addressing quality of care at public and private health facilities. At 

the systems level, they have also been working to strenghten EmOC and referral 

mechanisms between public and private facilities by supporting private medical colleges 
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to become Regional Resource Training Centres to train and mentor public system 

medical officers and specialists in the 25 HPDs. 

The establishment of HWCs would likely address the barriers to accessing CHCs for 

ANC and PNC that could help consistently identify high-risk pregnancies and newborn 

complications earlier, especially given that village-level primary health centres in the 

study villages and more widely in UP have not currently been functioning to provide any 

services. The quality of service delivery must be maintained at HWCs to ensure that 

people do not have to continue relying on further or costlier secondary or tertiary health 

care services (261). It would also be necessary to ensure consistent receipt of health 

insurance benefits under the new scheme for secondary and tertiary care services when 

they are required (273). To minimise the financial burden of accessing those services, 

this scheme aims to provide financial protection specifically for poorer families (262). The 

ABP program has included public as well as empaneled private hospitals to be covered 

by public insurance where referrals are to be made (262). Angell et al. have argued that 

this will only improve equitable outcomes if districts and blocks develop and implement 

mechanisms to regulate private providers and address issues of quality, absenteeism 

and corruption within the public system (262), which underlines the need for health 

system strengthening at all levels to improve perinatal health equity.  

This study indicated that, on their own, ASHAs could not mitigate inequities in perinatal 

mortality due to their inability to overcome contextual barriers involving geographical, 

cultural, socio-economic and political dimensions that disadvantaged women who already 

faced stigmatisation on the basis of their caste, religion or tribe and relatedly lower 

access to resources. Prioritising families that have less access to information or services 

and face wider socio-economic barriers may strengthen the effects of their counselling 

roles on ENC practices, providing treatments for common illnesses, and referring 

mothers and newborn infants with more serious complications. Improving social 

accountability through community participation and health system strengthening has the 

potential to support ASHAs‘ roles in promoting and linking families to appropriate 

maternal health care before, during and after delivery by better addressing contextual 

challenges perpetuating health inequities. There will likely be many challenges in these 

efforts, such as overcoming local power struggles that themselves perpetuate socio-

economic inequities through political pressure, transparency and open communication 

with local leaders so that they may share responsibilities, decision-making and resources 
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(269). Following India‘s investment in an expanded comprehensive primary health care 

strategy, it appears to be crucial that ASHAs can prioritise their efforts based on the 

health issues and population groups in most need of attention as they work with other 

village-level health providers, combined with wider community involvement and health 

system strengthening, to build a more united front for overcoming contextual obstacles to 

achieving maternal and newborn health equity. 

10.3 Ethical implications 

The second area for discussion relates to the ethical implications for studying CHW 

interventions‘ effects on socio-economic equity in perinatal health outcomes. Specifically, 

my use of mixed-methods to study equity highlighted the need to expand the focus not 

only on equity in the distribution of pre-set health outcomes quantitatively, but also how 

unjust processes that participants subjectively experienced might contribute to inequities 

or counter the effects of health interventions to address them. Though researchers are 

not able to anticipate what unjust processes might be relevant when choosing which 

quantitative ‗outcomes‘ to measure a priori, I found that these were amenable to 

qualitative exploration by approaching those fixed health outcomes as relational practices 

embedded in context (92). This study‘s results suggested that ASHAs‘ home visits had 

the greatest influence on improvements in equity in the outcome of institutional delivery, 

particularly by increasing the proportion of women from lower socio-economic positions 

to deliver at the less expensive and more proximate CHCs. Yet women‘s and ASHAs‘ 

subjective accounts revealed that the processes encompassed within the outcome of 

‗institutional delivery‘ could be unjust in themselves, in ways that ASHAs appeared to 

have little power to address. For example, abusive treatment when they could not pay 

bribes at CHCs or having to pay for supplies or medicines that should be free, often led 

to delays in or reduced care-seeking at more distant or expensive hospitals, which could 

lead to disproportionately higher risk of PMR among the lowest socio-economic position 

groups. Given the inextricable links that this study has tried to unmask between justice in 

social arrangements, processes of health care, and achievement of health outcomes, it is 

relevant to revisit a realisation-based approach to justice. It has been fifteen years since 

Sen described health equity as concerned not only with the distribution of health care or 

outcomes, but also fairness of the processes of their attainment: 
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[I]n so far as processes and procedural fairness have an inescapable 
relevance to social justice, we have to go beyond health achievement and the 
capability to achieve health […] For this reason, inequalities even in health 
care (and not just in health achievement) can also have relevance to social 
justice and to health equity […] 
Furthermore, an adequate engagement with health equity also requires that 
the considerations of health be integrated with broader issues of social justice 
and overall equity, paying adequate attention to the versatility of resources 
and the diverse reach and impact of different social arrangements. 
(274)(pp.660-1, 665) 

Power and Fadens‘ outcome-oriented egalitarian theory of justice builds from Sen‘s 

theories, and further calls attention to the complex processes underlying health equity as 

observed in this study (73, 74). For instance, they assert the need to consider how 

processes by which some social groups are afforded less social respect (for example 

identity-based discrimination experienced by harijan or adivasi families we met in UP), 

and often correspondingly lower share of resources and influence in political or economic 

spheres, together reduces their ability to achieve good health (73, 74). Today it is as 

relevant as ever to make ethical concerns about just processes more widely considered 

within conceptualisations of health equity, if we are to affirm every person‘s inherent 

value and rights to fair health care and treatment, as well as understand the instrumental 

role of such processes in shaping equity in health outcomes. 

The nature of unjust processes underpinning the outcome of ‗institutional delivery‘, and 

particularly the contravention of women‘s inherent value and attending rights to just 

health care processes and outcomes, was put into sharp focus by women‘s and ASHAs‘ 

qualitative accounts of widespread and inequitable mistreatment at many public facilities 

in this study. ASHAs shared that this was among the greatest barriers to their efforts, 

resulting in families blaming them for falsely promising NHM benefits when they had poor 

experiences at the CHC, or preferring to deliver at home or the private facilities. Through 

these processes, there seemed to be knock-on effects that limited women‘s uptake of 

recommended ENC practices and heightened risk of perinatal mortality besides 

consequences for their overall well-being. Relatedly, Bohren et al. conducted a review of 

qualitative and quantitative evidence on mistreatment of women in health care facilities 

during pre-, intra- and postpartum periods across many continents (275). Through this, 

they developed a framework with various intersecting domains (individual to health 

system) in which women experienced mistreatment, including how this involved 

widespread stigma and discrimination on the basis of ethnicity, religion, socio-economic 
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position (wealth, literacy), age and health status (275). There has also been a 

burgeoning body of literature applying the concept of ―obstetric violence‖ stemming from 

lobbies for and subsequent legislation on this in some Latin American countries (276, 

277). Obstetric violence has been defined as, ―violence exercised by health personnel on 

the body and reproductive processes of pregnant women, expressed through 

dehumanizing treatment, medicalization abuse, and the conversion of natural processes 

of reproduction into pathological ones […]‖ (277)(p.66). This concept has helped frame 

the experiences of negligence or discrimination, denial of care, and failure to adhere to 

evidence-based practices in maternal health services as forms of gender-based violence 

and the contravention of human rights (277). 

In South Asia, two recent studies revealed the experiences of obstetric violence that 

women faced when they delivered at public facilities that echoed those of women in our 

study (278, 279). They discussed how these experiences are not only rooted in the 

inequitable relationships between women of low socio-economic positions and health 

personnel, but how these were embedded within structural and policy contexts that 

privilege biomedical knowledge that has been pervaded by patriarchal norms about 

women‘s bodies and the need to discipline or control them (278, 279). Chattopadhyay‘s 

study in Assam (India) described how socio-economic inequities suffused women‘s 

interactions with health personnel, resulting in discrimination, negligence or maltreatment 

of poor or low caste women within hospitals with often long-term, negative effects on 

women‘s emotional and physical health: ―In India, access to good quality medical care is 

mediated by class and caste membership, and interactions between medical staff and 

users of state facilities are characterized by large power asymmetries‖ (279)(p.817). 

Sadler et al. also specifically addressed the structural dimensions of obstetric violence, 

arguing that patriarchal norms within biomedicine and society alike normalise these forms 

of violence, which tend to be, ―invisible manifestations of violence that are built into the 

fabric of society, producing and reproducing social inequalities across groups‖ 

(280)(p.52). Thus, researchers have argued against solely blaming individual health care 

workers, though still culpable, at the expense of ignoring structural forces, mirroring 

Gupta‘s argument against pinning corruption only on street-level bureaucrats without 

considering their context (222). Attention must also be given to how mistreatment stems 

from challenging working conditions, assumptions and attitudes around treating women‘s 

bodies in the culture and training of biomedicine, and the societal gender norms and 

expectations that justify mistreatment of women (279, 280). 
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The results of this study and others in which women told their experiences of obstetric 

violence support the argument that the study of equity in health care processes should 

always be considered within future mixed-methods research on health equity. This would 

involve bringing together the growing body of qualitative accounts of women‘s subjective 

experiences of mistreatment at health care institutions with quantitative research that can 

map the prevalence of these experiences. Further, a Lancet review of health system 

quality advocates combining measures of subjective user experiences with objective 

measures of competent care (281). Mixed-methods research of this nature also supports 

the conclusions of a recent review of quantitative studies on equity in the quality of ANC 

care that ongoing research is needed on the factors responsible for inequities in health 

care quality in specific contexts (282). Indeed, with the renewed emphasis on enhancing 

effective coverage that is equitable in the pursuit of universal health coverage, including 

a focus on CHWs as key agents to improve access to primary health care, research must 

increasingly seek to understand the reasons for inequitably poor treatment within 

community- or facility-based health services, as Chattopadhyay et al. concluded: 

―[m]easurable goals, such as the reduction of [maternal mortality ratio] and the increase 

in institutional deliveries, become the yardstick for enumerating successes of 

interventions and the basis of planning, implementing and evaluating reproductive health 

programmes – rather than addressing complex problems that put women‘s health at risk 

in the first place‖ (3, 4, 279)(p. 827). Hence, dimensions of mistreatment and ―obstetric 

violence‖ should be incorporated within measures of equity as a matter of justice. This is 

particularly important given the results in this study and others revealing how women 

experienced various manifestations of structural violence, including intentional 

discrimination and unintentional constraints within the health system, which were justified 

by social norms that arguably devalued the health of women generally, and those who 

were deemed as having a lower socio-economic position in particular (279, 280). This 

study therefore has implications for refocusing the ethical basis of studying health equity 

onto the confluence of both unjust processes and inequitable outcomes that women 

experience at different points across the continuum of care. This would involve employing 

appropriate mixed-methods for describing and explaining them, and concurrently, finding 

solutions to address them. Applying a realisation-based ethical lens to promote health 

equity would thus provide researchers and practitioners a firmer basis to understand and 

advocate for efforts that best address the contextual processes feeding into the 
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distribution of outcomes that we measure, and at the specific junctures at which families 

become disadvantaged within social and health care systems in a given context. 

10.4 Epistemological implications 

Finally, the mixed methodology I used has epistemological implications that are 

potentially relevant for advancing a transdisciplinary approach in future health equity 

research. To date, studies in social epidemiology predominantly conceptualise health 

equity as distributions of health between wealth quintiles, education levels, ethnicity, 

caste or religion (41, 42). Some researchers have also started to draw on relational 

approaches for understanding complex social and health issues and the interventions to 

address them as I have aimed to do in this doctoral study. These focus attention on how 

social relationships historically and normatively produce and reproduce unequal socio-

economic, political, ideological or other forms of power held by those of different 

individuals and groups in a given time or place (89-91, 209). Here, I drew on distributional 

approaches from social epidemiology to quantify health equity between socio-economic 

groups, but also found myself reaching beyond that discipline to social geography, 

international development, anthropology and educational literature that have developed 

relational approaches for exploring contextual influences on social inequities and how 

they involve historical and spatial processes (222, 226, 228, 229, 283, 284). Relational 

approaches have their roots in the literature on practice theory, which promotes the study 

of human practices as dynamic over time and space, rather than as static individual 

behaviours (92, 93). I aimed to interweave the results from distributional and relational 

lenses on health equity to build an empirical account greater than the sum of its parts 

through an integrated research approach. Stock and Burton have argued that one way 

‗transdisciplinary‘ integrated approaches overcome disciplinary boundaries is by 

incorporating multiple models of reasoning to address complex problems (83). The 

present study‘s aim to bridge a distributional lens with linear models of reasoning, and a 

relational lens that rests on contingent and multi-causal assumptions about how 

phenomena can be understood, may be one step towards a more transdisciplinary 

approach to health equity research. 

Adopting an integrated epistemological approach to combine distributional and relational 

lenses requires a shift in the ontological assumptions underpinning the study of health 

equity. In this study, my goal of incorporating distributional and relational lenses posed a 
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challenge for reconciling their contrasting assumptions about the phenomena under 

study and the relationships between them. The historical focus of public health research 

has been on deducing linear pathways of causality from ―upstream‖ or distal 

determinants (such as social and programme factors), mediated by proximate factors, 

that then determine the distribution of health outcomes (285). These determinist 

approaches were developed under positivist assumptions about biological processes and 

their scientific properties in biomedical research, and were often superimposed onto the 

study of social phenomena under the same ontological assumptions (285). Researchers 

have increasingly advocated for studying how social phenomena relate to health 

outcomes with less determinist forms of explanation (67, 285, 286). Krieger pushed for a 

step in this direction when she described the need to abandon language around distal, 

intermediate and proximate determinants, and instead focus on how various relationships 

influence distributions of health at multiple levels that interplay simultaneously rather than 

sequentially: ―a society‘s economic, political, and social relationships affect both how 

people live and their ecologic context, and, in doing so, shape patterns of disease 

distribution. The understanding of the societal distributions of health thus cannot be 

divorced from considerations of political economy and political ecology‖ (285)(p.224). 

Underlying this debate is the divergence between the ontological assumptions of 

positivism, and post-positivism or even interpretivism (287). The former tends to assume 

determinant causal pathways, while the latter expect to find more contingent processes 

that are often hard to fully perceive or interpret (287). The mixed-methods approach in 

this study aligns most with the post-positivist assumptions of critical realism, particularly 

as it accepts contingent and contextual explanations of causality and views social 

phenomena as shaped under certain historical conditions and through social relations 

that, if different, could have produced alternate processes and effects (288). This position 

is most apt for finding commensurability between the ontologies underpinning the 

disciplines that I drew on (particularly between health sciences and social sciences), for 

the reasons that Archer et al. have described: 

[C]ritical realists do not reject either interpretivism or statistical modeling 
wholesale. Instead, combining explanation and interpretation, the aim is an 
historical inquiry into artifacts, culture, social structures, persons, and what 
affects human action and interaction. However, critical realists approach 
causation critically, using the partial regularities, facts, and events we 
encounter in the social world as a springboard or gateway to understand the 
complex, layered, and contingent processes or structures which cause those 
regularities, facts, and events. (289)(p.3) 
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In line with an integrated epistemological approach, I found that pluralist methodologies 

were most apt to bridge distributional and relational lenses on health equity (83). In this 

way, I combined methods that could provide a ―bifocal lens‖ on health equity (290). The 

quantitative analyses of inequities in health outcomes using specific socio-economic 

position indicators, caste and education, showed where patterns existed across a large 

sample in UP, while the qualitative methods in purposively-selected villages explored 

people‘s local experiences and understandings of being positioned within a local 

constellation of socio-economic characteristics in diverse contexts, and their implications 

for who benefitted most and least from the ASHA programme. For example, the 

qualitative results uncovered historical, socio-cultural, geographical and political 

economic processes shaping the relative socio-economic positions of caste sub-groups, 

such as the untouchable Jatav jati that were different in the West compared to the East of 

UP, and how their ability to benefit from ASHA home visits and improve their perinatal 

outcomes was less inequitable in the former than the latter. This helps to consider the 

contextually-contingent nature of quantitative relationships that appear to exist between 

―caste‖ as an explanatory variable and the health outcomes, and the role of ASHA home 

visits in mediating or moderating those relationships, rather than trying to identify linear 

causal pathways. Using these methods arguably overrides the need to perceive effects at 

different levels of ―determinants‖, as Krieger discusses, by helping to explore how 

contextual processes manifested in people‘s lived experiences to position people 

relationally with more and less identity-based and resource-based power over time and 

space (285). Likewise, Cummins et al. have asserted that individuals and their contexts 

can be seen as interacting at multiple levels, which are nevertheless perceivable within 

local settings as ―contextual influences originating at a larger-scale can have local 

expression‖ (291)(p.1833). Taking a mixed-methods approach that blends multiple 

models of reasoning could add momentum for developing a transdisciplinary 

conceptualisation of health equity that uncovers how contextual processes relationally 

shape the socio-economic position hierarchies that may be used to study the distribution 

of health outcomes, and the effects of interventions in addressing them. 

Pursuing a transdisciplinary epistemological approach based on post-positivist 

ontological assumptions to study health equity may have implications for expanding the 

breadth of pluralist methods employed in pragmatic research gaining sway in global 

health (292, 293). Proponents of implementation research have outlined an analogous 

focus on methods that explore processes and outcomes as well as the role of context, 
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with the aim of informing programmes or policies throughout implementation to allow for 

mid-course corrections (292). The burgeoning field of realist review and evaluation has 

similar aims (168). Edgley et al. has further promoted ―critical realist‖ reviews that may 

draw on multiple disciplines and view interventions as open systems influenced by 

contextual processes in dynamic rather than predictable, causally-determinant ways 

(294). Pushing these developments to become increasingly transdisciplinary, future 

research on health equity would not only employ a purposeful mix of methods that 

incorporate distributional and relational lenses, but also involve multi-stakeholder and 

iterative research processes as others suggest (87). Pragmatic approaches have by 

definition aimed to involve multi-stakeholder collaborations between academic and non-

academic partners, using iterative investigation and implementation processes within the 

context of horizontal health programmes. These have gained support through various 

initiatives such as ‗program science‘, which draws on approaches from operations 

research, health care planning and delivery, as well as social sciences to both 

understand gaps in availability and quality of services and, ―build knowledge about the 

societal, cultural, and relational factors that affect decisions by women and their families 

that may need to be addressed through wider social and structural interventions beyond 

the health system per se‖ (293)(p.305). Such methods may allow future research to build 

on this study‘s integrated approach to understanding the extent to which ASHAs were 

able to overcome perinatal health inequities, and how this was achieved within a given 

social and spatial context. A growing commitment to mixed-methods, multi-stakeholder, 

and iterative research could advance an increasingly transdisciplinary approach to 

studying health equity that responds to implementation realities with detailed evidence on 

how interventions work for some socio-economic position groups more than others in 

specific contexts, with the paradoxical benefit of enabling researchers to better assess its 

relevance for other groups and contexts (83). 

10.5 Conclusion 

In this mixed-methods doctoral study, I sought to understand the extent to which ASHAs‘ 

home visits were able to reduce socio-economic inequities in perinatal health as well as 

the programme and contextual processes that may have influenced these effects. The 

results suggested that ASHAs‘ home visits were fairly equitable, except for the most 

marginalised socio-economic groups. Their role in promoting health care utilisation for 
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those they visited appeared to contribute to reducing socio-economic inequities in birth 

preparedness and institutional delivery between women of lower compared to higher 

socio-economic positions. They seemed to play a lesser role in improving the rates of 

ENC practices, possibly due to low coverage of home visits right after delivery relative to 

the influence of health care providers or family members at the hospital and home in the 

early newborn period. ASHAs appeared to face ongoing challenges to improving equity 

in perinatal mortality rates based on the local interplay of health system, socio-economic, 

geographical and political processes in their areas. The challenges often appeared stark, 

and yet much investment and groundwork has been laid for over ten years through the 

ASHA programme. This study supports the policy aims of the NHM and now the ABP 

programmes to take a long-term and large-scale agenda to pursue equitable progressive 

realisation of universal health coverage. To do this, it seems that ASHAs must have 

greater scope to prioritise the health issues and target population groups in most need, 

with support from stronger community platforms and health systems so as to effectively 

improve equity in perinatal health in UP. The study also suggests that future health equity 

research would benefit from developing a coherent ethical and empirical platform for an 

increasingly transdisciplinary approach to better inform public health practice within the 

wake of the global agenda for universal health coverage in the SDG era (3). 
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Appendices 

Appendix 1 

Table A.1.1: Incentives for ASHAs’ activities in rural areas 

Activities Incentives in 
rural areas (Rs.) 

I. Maternal, newborn and child health  

Line listing households at beginning of year and every six months 300 

Maintaining village health register and supporting universal 
registration of births and deaths to be updated monthly  

300 

Preparing list of ANC beneficiaries to be updated monthly  300 

Ensuring ANC check-up 300 each 

Facilitating institutional delivery 300 each 

Reporting a maternal death to block PHC medical officer 200 each 

Monthly home visits during pregnancy 250/visit 

Home-based newborn care including: six (for institutional deliveries) 
and seven (for home deliveries) postnatal home visits for care of 
newborns and mothers; birth registration; recording weight of 
newborn on Maternal and Child Protection card; ensuring BCG, 1st 
dose of OPV, and DPT immunisations; and both mother and child 
are safe after 42 days after delivery 

250 per newborn, 
paid after 45th day  

Monthly follow-up of low birth weight newborns for two years, and 
SNCU-discharged babies for one year 

50 

II. Immunisation   

Preparing due list of children to be immunised updated on monthly 
basis 

300 

 Mobilisation of children for immunisation at VHND 150/session 

Full immunisation of child in their first year 100 

Full immunisation of child in their second year 50 

Mobilising children for oral polio vaccine 75/day 

III. Family planning  

Preparing list of eligible couples to be updated monthly 300 

Ensuring birth spacing of two years after marriage 500 

Ensuring birth spacing of three years after first child 500 

Ensuring couple opts for permanent limiting family planning method 
after two children 

1000 
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Counselling, motivating and follow-up for cases of tubectomy and 
vasectomy 

150 and 200 
respectively 

IV. Adolescent health  

Distributing sanitary napkins to adolescent girls 1/package 

Organising monthly meeting with adolescent girls on menstrual 
hygiene 

50/meeting 

V. Village-level activities  

Motivating households to construct and use toilet 75/toilet 

Mobilising and attending VHND 200 

Facilitating monthly VHSNC meetings 150 

VI. Curative roles  

Being a Directly Observed Treatment, Short course (DOTS) provider 
for tuberculosis (completion of treatment) 

250 

Referal and ensuring complete treatment for pauci-bacillary and 
multi-bacilliary cases of leprosy 

300 and 500 
respectively 

Completing treatment for malaria cases 50 



 

 

3
1
0 

Table A.1.2 CBTS-1 screening tool for eligible participants in group 1 

          : "                 "           ह ह          ह         ,                                                              ह    ह         रह 

     ह      ह       

[Probe: "The termination of pregnancy" means that a woman's pregnancy ends in the form of abortion or in the form of a stillbirth or a living birth. 
Can survive or not.] 

 

          : "  र  र           ह  "          उ        ह                 घर  र,                                    उ                 घर  र    ह   

"         ह  "          उ          ह            इ  घर                                          ह                   उ           घर  र   ,    

     उ    ह          र        र   ह   ह       ह                                      ह   रह , उ    ह          र   

[Probe: "A woman in the family" means a daughter whose child is born in a health facility in your area or at her parents' home. "Visitor female" 
refers to the daughter whose child is born in this home or in any health facility in your area. If the daughter's childbirth happens at her husband's 
house in another area, you do not have to include here. Even if the mother did not survive the conclusion of the pregnancy, include her here.]
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Table A.1.3 CBTS-1 questionnaire for women in group 1 
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Table A.1.4: Proportion of the sample who did and did not know their caste status 

  Caste  

Variable Category Caste status known, n 
(%) 

Caste status not known, n 
(%) 

Overall  45452 (86.4) 7163 (13.6) 

Age (years) 15-24 18366 (87.1) 2713 (12.9) 

 25-29 18388 (85.9) 3012 (14.1) 

 30+ 8698 (85.8) 1438 (14.2) 

Education 
(standards) 

None/ illiterate 25544 (83.4) 5070 (16.6) 

 1-5  5009 (88.0) 684 (12.0) 

 
6-10 

8883 (89.8) 1012 (10.2) 

 >10 6016 (93.8) 397 (6.2) 
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Religion Hindu 37644 (88.1) 5076 (12.4) 

 Muslim 7701 (79.1) 2036 (20.9) 

 Other 107 (67.7) 51 (32.3) 

Any third 
trimester home 
visits 

No 20825 (87.1) 3089 (12.9) 

 Yes 24627 (85.8) 4074 (14.2) 

 

Table A.1.5: Proportion of the sample who did and did not give a response for the 
delayed bathing variable 

  Delayed bathing for at least 24 hours 

Variable Category Response, n (%) Non-response, n (%) 

Overall  50858 (98.9) 563 (1.1) 

Age (years) 15-24 20343 (98.9) 222 (1.1) 

 25-29 20749 (98.9) 235 (1.1) 

 30+ 9766 (98.9) 106 (1.1) 

Caste 
Scheduled 
Tribe 

2131 (98.7) 29 (1.3) 

 
Scheduled 
Caste 

11935 (98.8) 140 (1.2) 

 
Other 
Backward 
Class 

23794 (99.0) 236 (1.0) 

 General Caste 6086 (98.7) 82 (1.3) 

 Unknown 6912 (98.9) 76 (1.1) 

Education 
(standards) 

None/ illiterate 29498 (98.9) 344 (1.2) 

 1-5  5513 (99.1) 51 (0.9) 

 6-10 9616 (99.0) 102 (1.1) 

 >10 6231 (99.0) 66 (1.1) 

Religion Hindu 41274 (98.9) 476 (1.1) 

 Muslim 9431 (99.1) 86 (0.9) 

 Other 153 (99.4) 1 (0.7) 

Any third 
trimester home 
visits 

No 23042 (98.9) 257 (1.1) 

 Yes 27816 (98.9) 306 (1.1) 
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Table A.1.6: Proportion of the sample who did and did not give a response for the 
perinatal mortality variable 

  Perinatal mortality  

Variable Category Response, n (%) Non-response, n (%) 

Overall  52588 (99.95) 27 (0.05) 

Age (years) 15-24 21069 (99.95) 10 (0.05) 

 25-29 21389 (99.95) 11 (0.06) 

 30+ 10130 (99.94) 6 (0.05) 

Caste Scheduled Tribe 2215 (99.95) 1 (0.05) 

 Scheduled Caste 12330 (99.95) 4 (0.03) 

 
Other Backward 
Class 

24569 (99.96) 10 (0.04) 

 General Caste 6320 (99.95) 3 (0.05) 

 Unknown 7154 (99.87) 9 (0.13) 

Education 
(standards) 

None/ illiterate 30600 (99.95) 14 (0.05) 

 1-5  5689 (99.93) 4 (0.07) 

 6-10 9887 (99.92) 8 (0.08) 

 >10 6412 (99.98) 1 (0.02) 

Religion Hindu 42703 (99.96) 17 (0.04) 

 Muslim 9727 (99.90) 10 (0.10) 

 Other 158 (100) 0 (0.00) 

Any third 
trimester home 
visits 

No 23902 (99.95) 12 (0.05) 

 Yes 28686 (99.95) 15 (0.05) 

 

Table A.1.7 Social mapping data collection tools in English and Hindi for sub-
objective 5.1 

1. What are the outer boundaries of the community? Any landmarks to mark where it 
begins and ends? 

समुदाय की बाहरी सीमाओ ंक्या हैं? ककसी भी स्थल  ंक  किकित करने के कलए जहां यह समाप्त ह  जाती है? 

2. What are the main features of overall environment in the community? 

- Roads, public transport stations, construction, drainage, garbage, water 
sources, electricity lines, phone lines? 
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- Religious places, public open spaces or informal community spaces? 

- Food stalls, businesses, natural resources, other livelihood activities? 

समुदाय में समग्र पयाावरण की मुख्य कवशेषताएं क्या हैं? 

- सड़कें , सावाजकनक पररवहन से्टशन, कनमााण, जल कनकासी, किरा, पानी के स्र त ,ं कबजली लाइन ,ं 

फ न लाइन ? 

- धाकमाक स्थान ,ं सावाजकनक खुली जगह या अनौपिाररक समुदाय ररक्त स्थान? 

- खाद्य स्टाल ,ं व्यवसाय ,ं प्राकृकतक संसाधन, अन्य आजीकवका गकतकवकधय ?ं 

3. Where are the different sections in the community (separate households/hamlets)? 

- How are they ranked from higher to lower well-being and socio-economic 
position? Why do you rank them this way? Probe: by caste, overall status, 
religion, house size/type, livelihoods, ownership of land/livestock, drainage and 
water, electricity, toilets etc. 

- Are there many similarities within or between households in a section/ hamlet? 
Do the sections differ from others? How do they differ? 

समुदाय के अन्य भाग कहा हैं  (अलग घर  /बस्तिय )ं? 

- आप कैसे उन्हें सामाकजक- आकथाक स्तस्थकत  के अनुसार  उच्च एवेम कनम्न मे स्थान देगे और कैसे ? 

जांि  :जाकत , कुल कमलाकर स्तस्थकत, धमा, घर आकार  /प्रकार , आजीकवका, भूकम  /पशुधन , जल 

कनकासी और पानी, कबजली के स्वाकमत्व से, शौिालय आकद? 

- समुदाय के पररवार  ंया ट ले के बीि क्या कई समानताए है? क्या वे एक दुसरे से अलग है? और 

कैसे? 

4. What maternal and newborn health problems exist here? 

- How is the health status of mothers and newborns in each hamlet or section of 
the community? 

मातृ एवं नवजात कशशु स्वास्थ्य  संबंकधत क्या समस्याये यहां मौजूद हैं? 

- समुदाय के प्रते्यक ट ले या अनुभाग में  मां  और नवजात कशशुओ ंके स्वास्थ्य की स्तस्थकत कैसी  है? 

5. Where are the health care centres (anganwadi centre etc.) and facilities (sub-
centre, primary health centre, community health centre), and their distances to 
different hamlets or sections within the community? 

- Who among the people in different hamlets or sections participate in or access 
these facilities? 
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स्वास्थ्य सेवा कें द्र (आंगनवाड़ी  कें द्र जैसे ) और सेवाए जैसे की (प्राथकमक सेवा कें द्र ,सामुदाकयक स्वास्थ्य 

कें द्र ,उप कें द्र ) कहा हैं और इनकी समुदाय और बस्तिय  ंसे ककतनी दुरी हैं? 

- समुदाय के कवकभन्न बस्तिय  ंया भाग   मे कौन से ऐसे ल ग है ज  इन सुकवधाओ क  प्राप्त करते है या 

ज  इन सुकवधाओ तक पहुिते है?   

6. Which community health workers work here and for how long? 

- In which sections of community do they spend time or visit? What reasons may 
they spend more time with some and less with others? 

कौन से सामुदाकयक स्वास्थ्य कायाकताा यहााँ काम करते है? और ककतने समय से? 

- समुदाय के ककस अनुभाग मे ये जादा जाते है और समय व्यतीत करते है? क्या कारण है ये समुदाय 

के कुछ अनुभाग मे जादा समय व्यतीत करते है और दुसरे में कम?  

7. Are there any social/political organisations like gram panchayat, self-help groups or 
VHSNC that meet in this community?  

- Who is involved? 

- Where do they meet? 

- Are they involved in any of the maternal and newborn health activities here? 

यहााँ क ई सामाकजक राजकनकतक संगठन हैं? (जैसे की पंिायत, स्वयं सहायता समूह  ं या VHSNC) ज  

समुदाय से कमलते ह ? 

- कौन शाकमल है? 

-  वे कहा कमलते है? 

-  वे यहां क्या  मातृ एवं नवजात कशशु स्वास्थ्य गकतकवकधय  ंमें शाकमल हैं? 

Table A.1.8 Socio-economic position questions in the FGD tools for sub-objective 
5.1 

1. What are the outer boundaries of the community? Any landmarks to mark where it 
begins and ends? 

2. What are the main features of each section (hamlet) in the community?  

- Roads, public transport stations, construction, drainage, garbage, water 
sources, electricity lines, phone lines? 

- Religious places, schools? 

- Businesses, agricultural land, other livelihood activities (eg. brick kilns)? 
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3. Where are the different sections in the community (separate households/hamlets)? 

- Based on this, who has higher to lower well-being and socio-economic position? 
Why do you rank them this way? Probe: by caste, overall status, religion, house 
size/type, livelihoods, ownership of land/livestock, drainage and water, 
electricity, toilets etc. 

- Are there many similarities within or between households in a section/ hamlet? 
Do the sections differ from others? How do they differ? 

4. What maternal and newborn health problems exist here? 

- How is the health status of mothers and newborns in each hamlet/section? 

5. Where are the health care centres (anganwadi centre etc.) and facilities (sub-
centre, primary health centre, community health centre), and their distances to 
different hamlets or sections within the community? 

- Who among the people in different hamlets or sections participate in or access 
these facilities? 

6. Which community health workers work here and for how long? 

- In which sections of community do they spend time or visit?  

7. Are there any social organisations like panchayat, self-help groups or VHSNC that 
meet in this community?  

- Who is involved? 

- Where do they meet? 

- Are they involved in any of the maternal and newborn health activities here? 

Table A.1.9 Focus group discussion questions for sub-objectives 5.2, 5.3 and 5.4 

Research 
sub-

objective 
ASHA FGDs 

Women who recently delivered 
FGDs 

5.2 & 5.3  Can you share what health 
services are provided where you 
work? 

o Antenatal/postnatal check-
ups? Vaccinations? Where – 
private, CHC/SC, VHND? 
Who provides the services 
there? 

o Who comes for the services 
there? What information or 
services did they give there? 

 Among the health facilities drawn 
on this social map, what services 
are provided there? Can you tell 
me about any facilities available 
for pregnant women, for 
deliveries or for infants in your 
area? 

o ANC at CHC/PHC/DHC, 
private, VHND? Who provides 
the services there? (ANM, 
AWWs, nurses?) 

o Have you gone there? If not, 
for what reasons was it 
difficult for you to go? What 
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Research 
sub-

objective 
ASHA FGDs 

Women who recently delivered 
FGDs 

information or services did 
they give there? 

5.4  Can you tell me about what 
services ASHAs provide during 
home visits? 

 How do you identify women in a 
due list for making the home 
visits? Do you use any tools 
(ASHA diary) to help you plan 
your work? 

 If you are making a due list, is 
there some difficulty to visit some 
women on the list? If so who is it 
easier to visit more? Why or why 
not?  

 Do you advise women to go to 
the VHND? 

 Which parts of your work do you 
think are most important, and for 
what reasons? 

 You have mentioned there are a 
few CHWs working here, like the 
ASHAs. What services do they 
provide?  

 Did ASHAs make home visits to 
you? How many times? (probe: 
before delivery? In first week 
after delivery? For those who 
delivered in hospital, or home?) 

 Can you tell me about what the 
ASHA does in home visits for 
pregnant ladies? What kind of 
information do they share? 

 What do you think about the 
work of ASHAs? How useful is 
the information that she gives? 

5.4 Coverage of home visits 

 How is your relationship with 
women? 

 Do you find it difficult to visit 
some women? Who? What 
makes it difficult? (probe: by 
social background) 

 Do any others help you to find 
pregnant women (ASHA Sangini, 
AWWs, ANMs or community 
people)?  

 Which family members are 
usually in the home visit? 

 What do the family members 
think about the information you 
gave? 

 Any examples of when they did 
not accept your advice? What 
were the reasons? (probe: by 

Coverage of home visits 

 Did you have any home visits 
from the ASHA? Any women you 
know that ASHA did not visit 
during pregnancy (probe: who, 
what is their background?) 
(probe: by hamlet, social 
background)? For what reasons? 

 Do ASHAs visit women who live 
in hamlets far from the village? 
Probe: How are the roads/ what 
areas are harder for her to get 
to? 

 Are there any people who are 
not at home as often when 
ASHA comes to visit (like they go 
to farming or labour work)? 

 What does ASHA do if women 
are not living in the village? 
Probe: any migrants, higher 
socio-economic position people 
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Research 
sub-

objective 
ASHA FGDs 

Women who recently delivered 
FGDs 

hamlet, social background)?  

 Any far away hamlets which are 
hard for you to reach often? 
Probe: How are the roads, what 
areas are harder to access? 

 Are there any people who are 
not at home as often when you 
come to visit (like they go to 
farming)? What do you do if 
people are not living in the 
village? (probe: any migrants, 
living in the city?) 

 Are there any people who have a 
hard time understanding what 
you tell? What do you do about 
that? 

living in the city? 

 Is there anything that ASHA says 
that people find hard to 
understand? (probe: Who, and 
for what reasons?) 

Table A.1.10 Focus group discussion questions for research sub-objective 5.5 

Research 
sub-

objective 
ASHA FGDs 

Women who recently delivered 
FGDs 

5.5 Birth preparedness / Delivery 
place 

 Where do people most often go 
for delivery? What reasons they 
go there? 

 Does anyone not want to go for 
hospital delivery (public vs. 
private)? (probe: who, their 
social background)? For what 
reasons they do not go? 

 Is it pregnant woman or family 
who decides where to deliver?  

 Are there any cases where the 
family member did not take your 
advice? (Who? By caste, those 
who are not educated, poor?) 
What did you do in that case? 

 What do people think about the 
care at hospital (probe: 

Birth preparedness / Delivery 
place 

 Where did you deliver? What 
about other women you know? 
(probe for women of different 
social positions) 

 Who in your family decides 
where to deliver? Where did you 
want to deliver? For what 
reasons you delivered there? 

 Did the ASHA convince you for 
hospital delivery? 

 Does the family take the ASHA‘s 
advice? (by caste, those who 
are not educated, poor?)  

 If delivered at hospital, how is 
the treatment by staff (probe: 
examples of those in a public 
facility and those in private 
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Research 
sub-

objective 
ASHA FGDs 

Women who recently delivered 
FGDs 

CHC/DHC vs. private)  

 How is the behaviour of the staff 
towards the people? Is it different 
for poorer people? Why? 

 What do people think about the 
cleanliness and facilities in the 
hospital (probe: private, public)? 

 How do people get to the 
institution? (probe: differences by 
social position?) 

 Does anyone help them to take 
ambulance/ own vehicle (Family, 
friend, ASHA?) 

 What about if living in far 
hamlets? Road conditions? 

 How do people find the cost 
(probe: at private? at public? Any 
bribes by staff)? 

 What do people do to manage 
the costs, if any? (loans, 
incentives?) Is this a problem for 
people? 

 Do people have support from 
pradhan or other community 
members for high-risk 
pregnancies? 

facility)  

 For those who delivered at 
hospital, what did you think 
about conditions of the facilities? 

 For those with home delivery, 
what did you think about 
conditions during the home 
delivery (probe: who conducted 
and how?) For what reasons 
you thought it was good or not 
good? 

 How do people get to the 
facility? (probe by social group) 

 Does anyone help you to go 
there? (family, friend, ASHA?) 

 What reasons it may be difficult 
to go (probe: living in far 
hamlets? Road conditions? 
Railway tracks, rivers?) 

 If ambulance didn‘t come in 
time, what did you do? 

 How do you find the cost of the 
hospital (probe: at public or at 
private? Any bribes taken by 
driver, staff?)  

 What do you do to manage the 
costs? (probe: loans? Any 
incentives (JSY)?) 

 Do people have support from 
pradhan or other community 
members for high-risk 
pregnancies? 

5.5 Feeding the baby 

 How do women feed the baby 
after delivering?  

 Did you tell them anything about 
feeding the baby? If yes, what 
did you say? 

Feeding the baby 

 How do you feed the baby after 
delivery? (probe: when to start 
breastfeeding, any other foods?) 

 Did ASHA tell you anything 
about feeding the baby? If yes, 
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Research 
sub-

objective 
ASHA FGDs 

Women who recently delivered 
FGDs 

 How do family members tell the 
woman to feed the baby? (probe: 
when to start breastfeeding, any 
other foods?)  

 Are there any cases when the 
family member did not take your 
advice about feeding the baby? 
(Who? By caste, those who are 
not educated, poor?) What did 
you do in that case? 

 What do they tell women to feed 
the baby if they delivered in 
hospital? For those who had 
home delivery? (family, ASHA, 
doctors/nurses)  

 Any reasons it is hard for women 
to breastfeed? (probe: do they 
go for work, find it difficult?)  If 
so, what do they do? 

what did she say? 

 How do family members tell you 
to feed the baby? Is anyone 
influencing you to breastfeed?  

 What did the health personnel 
tell you about feeding your baby 
(probe: for those delivering in 
hospital? For those who had 
home delivery?) 

 Any reasons it is hard for 
women to breastfeed? (probe: 
do they go for work, find it 
difficult? If so, what do they do?) 

 

5.5 Cord care 

 What do people do with the 
umbilical cord after delivery? 
(probe: how is it cut? By whom? 
Do they apply anything?) 

  What do you tell them to do? 

 Are there any examples of 
people who do different things to 
the cord?  

 What do the woman‘s family 
members tell to do with the cord 
(for richer and poorer)? (probe: 
how is it cut? By whom? Do you 
apply anything?) 

 Any examples of when they did 
not take your advice? What did 
they do instead? 

 For what reasons? (probe: lack 
of understanding, they were too 
busy, no water)  

 What do they tell women to do 

Cord care 

 What do you do with the 
umbilical cord after delivery? 
(probe: how is it cut? By whom? 
Do you apply anything?) 

 What does ASHA tell you to do?  

 Do others you know do different 
things to the cord? If so, what do 
they do? For what reasons? 

 What do your family members 
say to do with the cord? 

 Did they take ASHAs advice or 
tell you something different? 

 What do they tell women to do 
with the cord at the hospital? At 
home delivery? (for different 
socio-economic backgrounds)? 

 



 

328 

 

Research 
sub-

objective 
ASHA FGDs 

Women who recently delivered 
FGDs 

with the cord – at the hospital? 
At home delivery? (probe for 
different socio-economic 
backgrounds)? 

 Bathing the baby 

 After delivery, when do people 
bathe the baby (after how many 
hours or days?) 

 After how long after delivery do 
you tell them to bathe the baby?  

 Do family members tell the 
women when to bathe the baby, 
and if so, when?  

 Any examples of when they did 
not take your advice? What did 
they do instead? 

 For what reasons? (probe: lack 
of understanding, they were too 
busy, no water) 

 Who say when to bathe the baby 
– at the hospital deliveries? At 
home deliveries? (for different 
socio-economic backgrounds)? 
What did they tell to do? 

 Any example of some women 
who did not bathe the baby at 
the right time? For what 
reasons? Probe: Do they get 
water for bathing at home (for 
poorer and richer)? Are they too 
busy or go for work? Have they 
been able to understand you? 

 

Bathing the baby 

 After delivery, when do you 
bathe the baby (after how many 
hours or days?) 

 At what point does ASHA say to 
bathe the baby?  

 Do family members say when to 
bathe the baby, and if so, when?  

 Who tells you to do bathing in 
the hospital? For home 
delivery? (for richer vs. poorer)? 

 Do you know others who do 
something different? For what 
reasons they do it differently? 
Probe: Do they get water for 
bathing at home (for different 
socio-economic backgrounds)?  

 

5.5 Warming the baby 

 How do people keep the baby 
warm after delivery? (probe: do 
they wrap in something, do skin-
to-skin contact)? In first day? In 
first week? 

Warming the baby 

 How do you keep the baby 
warm after delivery? (probe: do 
you wrap in something, put heat, 
or do skin-to-skin contact)? In 
first day? In first week? 
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objective 
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Women who recently delivered 
FGDs 

 What do you advise about 
keeping the baby warm? 

 What do family members tell 
women to do for warming the 
baby in the home? 

 Any examples of when they did 
not take your advice for wrapping 
or skin-to-skin? What did they do 
instead? For what reasons? 
(probe: lack of understanding, 
they were too busy, no water)  

 Who influences the women most 
on how to warm the baby- at 
hospitals? At home? What did 
they tell to do? 

 What did ASHA tell you about 
keeping the baby warm? 

 What do family members say to 
do for warming the baby in the 
home?  

 Did you listen to their and/or the 
ASHA‘s advice? 

 Who influences you most on 
how to warm the baby- in the 
hospital? At home? 

 Do you know others who do 
something different, and if so 
what do they do? (Who? What 
social background?) What 
reasons they do this differently? 

5.5 Health of the baby (birth 
outcomes) 

 Any examples of stillbirths or 
newborn deaths you have 
observed or heard of? At hospital 
or home delivery? (Where do 
those people live/ what was their 
socio-economic background?) 

 What were the reasons the baby 
did not survive?  

 Any newborn baby that you know 
was ill? (What was their socio-
economic background)? 

 Did you refer them to hospital?  

 In that example, did the family go 
to hospital for that neonatal 
illness? (probe on socio-
economic background) 

 If family went to hospital, how did 
they go there (ambulance/ own 
vehicle)?  

 Did anyone help them to take 
ambulance / own vehicle 

Health of the baby (birth 
outcomes) 

 Do you know about any 
stillbirths or newborn deaths that 
occurred recently? At hospital or 
home delivery? (Probe: What 
was the socio-economic 
background of that family?)  

 What were the reasons the baby 
did not survive?  

 Any newborn baby you know 
was ill? (What was their socio-
economic background?)  

 Did any ASHA refer them to a 
hospital?  

 In that example, did the family 
go to hospital for that neonatal 
illness or death?  

 If family went to hospital, how 
did they go there? (probe on 
socio-economic background) 

 Did anyone help them to take 
ambulance / own vehicle 
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(Family, friend, ASHA?) 

 What about if living in far 
hamlets? Any problems getting 
there? (road conditions, railway, 
rivers)? 

 How did doctor treat the newborn 
illness? Did they have the 
medicines or facilities needed? 

 Did the family face problems with 
cost of medicines?  

 Do people get afraid to take the 
medicines or injections (lack of 
awareness)?  

 What was the most important 
thing that they can do to make 
sure the baby was healthy? 

(Family, friend, ASHA?) 

 What about if living in far 
hamlets? Any problems getting 
there? (road conditions, railway, 
rivers)? 

 How did doctor treat the 
newborn illness? Did they have 
the medicines or facilities 
needed? 

 Did the family use the 
medicines?  

 Any problem with the cost of 
medicines?  

 Do people get afraid to give the 
medicines or injections? 

 What is the most important thing 
that you can do to make sure 
the baby was healthy? 
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Appendix 2 

Table A.2.1 Systematic review search terms  

Medline/ 

Ovid 

Search Terms Analogous concepts 

Equity 
component 

 exp Socioeconomic Factors/ 

 exp health status disparities/  

 (( (social* or economic*) adj3 
(status or stratum or strata or level* 
or position* or class* or factor*)) or 
(socioeconomic* or income* or 
gender or religion or caste* or 
―scheduled caste*‖ or ―scheduled 
tribe*‖ or dalit* or adivasi* or wealth 
or poor or ―non-poor‖ or poverty or 
impoveri* or literacy or marginali* or 
exclusion* or exclud* or vulnerab* 
or inequ* or disparit* or distribut* or 
equal* or equit*) or (education* adj3 
(level* or status)) or (employ* adj3 
(status or stratum or strata))).af. 

 ―exp Socioeconomic 
factors‖ MeSH term 
covers other sub-terms: 
poverty, social class, 
career mobility, 
educational status, 
employment, family 
characteristics, income, 
medical indigency, 
occupations, social 
change, social conditions 

 Health status disparities 
MeSH term 

 Social or economic status 
etc., income, wealth, 
caste, gender, religion, 
poor, non-poor, poverty, 
impoverished, literacy, 
read, write, marginalized, 
exclusion, excluded, 
vulnerable, 
inequity/inequality, 
disparity, distribution, 
equality, equity, 
educational level/status, 
employment level/status 

 

MNH 
component 

 Prenatal Injuries/ or exp Prenatal 
Care/ 

 exp Tetanus Toxoid/ad, cl, df, sd, tu 
[Administration & Dosage, 
Classification, Deficiency, Supply & 
Distribution, Therapeutic Use] 

 Birth Intervals/ or ―birth spacing‖ or 
―contraception‖ or ―family planning‖ 

 pregnancy/ or gravidity/ or exp 
labor, obstetric/ or pregnancy, high-

Behavioural outcomes:  

 Antenatal/prenatal care: 
home visits, check-ups 
(blood pressure, 
hemoglobin measures), 
TT injections, IFA tablets, 
maternal nutrition, birth 
planning  

 Delivery care: 
home/hospital delivery, 
traditional birth attendant, 
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risk/ or exp pregnancy outcome/ 

 exp Pregnancy Complications/ 

 Home Childbirth/ or Midwifery/ 

 exp Delivery, Obstetric/ae, cl, co, 
mt, mo, st, sn, sd, td, ut [Adverse 
Effects, Classification, 
Complications, Methods, Mortality, 
Standards, Statistics & Numerical 
Data, Supply & Distribution, Trends, 
Utilization] 

 exp Infant, Low Birth Weight/ or exp 
Infant, Very Low Birth Weight/ or 
exp Infant, Extremely Low Birth 
Weight/ or exp Infant/ or exp Infant, 
Postmature/ or exp Infant, 
Premature/ or exp Sudden Infant 
Death/ or exp Infant, Newborn/ or 
exp Infant Food/ or exp Infant 
Mortality/ or exp Infant, Small for 
Gestational Age/ or exp Infant, 
Newborn, Diseases/ or exp Infant, 
Extremely Premature/ or exp Infant 
Care/ or exp Infant, Premature, 
Diseases/ or exp Infant Formula/ or 
exp Infant Death/ 

 exp Fetal Death/ or exp Fetal 
Diseases/ or exp Fetal Mortality/ 

 exp Perinatal Death/ or exp 
Perinatal Care/ or exp Perinatal 
Mortality/ 

 exp Postnatal Care/ 

 Exp postpartum period/ 

 Exp Kangaroo-Mother Care 
Method/ 

 exp Breast Feeding/ or exp Bottle 
Feeding/ or exp Infant Nutritional 
Physiological Phenomena/ or exp 
Infant Food/ 

 exp Maternal Mortality/ or exp 
Maternal Death/  

 Child Mortality/   

 ―folic acid‖ or ―IFA tablet*‖ or 
―caesarean section*‖ or ―traditional 

midwife, obstetric delivery 
(cesarean section, 
episiotomy, obstetrical 
extraction, labour 
induced, vaginal birth 
after cesarean, fetal 
version), delivery site 

 Postnatal care: 
postpartum period, 
lactation, complementary 
feeding etc. or exclusive 
breastfeeding, infant food 
(includes infant formula), 
kangaroo mother care, 
cord care, maternal 
nutrition, ―infant and 
young child feeding‖ 

Health outcomes: 

 Prenatal: pregnancy or 
gravidity or high risk 
pregnancy, or pregnancy 
outcome, pregnancy 
complications (many 
included), prenatal 
mortality, fetal mortality 

 Delivery: delivery 
complications, obstetric 
(and premature) delivery, 
birth asphyxia, prolonged 
labour,  

 Perinatal/postnatal: 
infant, newborn, low birth 
weight, postmature, 
premature, perinatal 
mortality, neonatal or 
child mortality, pregnancy 
complications, maternal 
death or mortality 
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birth attendant*‖ or ―birth cent*‖ or 
―kangaroo mother care‖ or ―home 
deliver*‖ or ―hospital deliver*‖ or 
―delivery site*‖ or ―pregnancy 
complication*‖ or ―cord care‖  

 (Delivery adj3 (―Primary health 
cent*‖ or ―community health cent*‖)) 

 ―breast feed*‖ adj3 (exclusive OR 
―early initiation‖) 

 ((prenatal or antenatal or prenatal or 
perinatal or postnatal or 
postpartum) adj3 (―home visit*‖ or 
care or health or nutrition or ―check 
up*‖)) or (maternal adj3 (health or 
care or care pattern* or ―home visit‖ 
or nutrition))).af. 

CHW 
intervention 
component 

 Community Health Workers/ 

 (―lay health worker*‖ or ―volunteer 
health worker*‖ or ―Accredited 
Social Health Activist*‖ or 
―community health aide*‖ or 
―auxiliary nurse midwives‖ or 
―angan*wadi*‖ or ―community nurse 
midwives‖ or ―community health 
volunteer*‖ or ―self help group*‖ or 
―community group*‖ or ―women‘s 
group*‖ or ―support group*‖ or ―peer 
educator*‖ or ―community?based 
agent*‖).af. 

 Community health 
worker, lay health worker, 
volunteer, ASHA, 
community health aide, 
ANM, anganawadi, 
community nurse 
midwives or community 
health volunteers 

 Support or self-help or 
women‘s groups 

 Peer educators and 
community-based agents 

Region 
component 

 exp Asia/  

 exp Africa/ 

 exp South America/ 

 exp Central America/ 

 Developing Countries/cl, sn 
[Classification, Statistics & 
Numerical Data] 

 (asia or india or ―south asia‖ or 
africa or ―south america‖ or 
―developing countr*‖ or ―low income 
countr*‖ or ―middle income 
countr*‖).af. 

 MeSH terms for each 
continent cover all 
indexed countries 
included in them 

 MeSH term for 
developing countries 
includes all indexed 
countries 

 Asia, India, South Asia, 
Africa, South America, 
Developing countries, 
low-income countries or 
middle income countries 
as all field search terms 
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Embase/ 

Ovid 

Search Terms Analogous concepts 

Equity 
component 

 exp socioeconomics/  or exp 
educational status/ or exp lowest 
income group/ or exp poverty/ 

 Income/ 

 employment/ or employment status/  

 exp health disparity/ 

  (((social* or economic*) adj3 
(status or stratum or strata or level* 
or position* or class* or factor*)) or 
(income* or gender or religion or 
caste* or ―scheduled caste*‖ or 
―scheduled tribe*‖ or dalit* or 
adavasi* or wealth or poor or ―non-
poor‖ or poverty or impoveri* or 
literacy or read* or writ* or 
marginali* or exclusion* or exclud* 
or vulnerab* or inequ* or disparit* or 
distribut* or equal* or equit*) or 
((education* adj3 (level* or status)) 
or (employ* adj3 (status or stratum 
or strata)))).af. 

 ―exp socioeconomic‖ 
MeSH term covers other 
sub-terms: poverty, 
lowest income group, 
economic aspect, 
socioeconomic aspect, 
socioeconomic factor 

 Educational status, 
employment, income 
MeSH terms 

 (exp health disparity) 
MeSH term includes: 
health disparities, health 
status disparities, health 
status disparity  

 Social or economic 
status, position, strata, 
stratum, level, position, 
class, factor 

 Income, wealth, caste, 
gender, religion, poor, 
non-poor, poverty, 
impoverished, literacy, 
read, write, marginalized, 
exclusion, excluded, 
vulnerable, 
inequity/inequality, 
disparity, distribution, 
equality, equity, 
educational level/status, 
employment level/status 

MNH 
component 

 prenatal injury/ or exp prenatal care/ 
or exp prenatal mortality/ or exp 
prenatal period/ 

 tetanus toxoid/ ad, po [Drug 
Administration, Oral Drug 
Administration] 

 folic acid/ad, po [Drug 
Administration, Oral Drug 
Administration] 

 exp family planning/ or ―birth 

Behavioural outcomes:  

 Antenatal/prenatal care: 
home visits, check-ups 
(blood pressure, 
hemoglobin measures), 
TT injections, IFA tablets, 
maternal nutrition,  birth 
planning  

 Delivery care: 
home/hospital delivery, 
traditional birth attendant, 
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spacing‖ or ―birth intervals‖ or 
―contraception‖ 

 exp instrumental delivery/ 

 exp midwife/ or exp nurse midwife/ 
or exp traditional birth attendant/  

 exp delivery/ or exp home delivery/ 
or exp instrumental delivery/ or exp 
labor induction/ or exp vaginal 
delivery/ 

 exp pregnancy outcome/ or exp 
pregnancy complication/ or exp 
pregnancy/ or exp labor 
complication/ 

 exp lactation/ 

 exp breast feeding/  

 exp infant feeding/ or exp infant 
nutrition/ or exp bottle feeding/ or 
exp breast feeding/ or exp baby 
food 

 newborn mortality/ or fetus 
mortality/ or perinatal mortality/ or 
premature mortality/ or infant 
mortality/ or prenatal mortality 

 exp stillbirth 

 exp perinatal infection/ or exp 
perinatal morbidity/ or exp perinatal 
period/ or exp perinatal care/ 

 exp prematurity/ or exp ―immature 
and premature labor‖/ or exp 
newborn disease/ 

 exp low birth weight/ or exp birth 
weight/ or exp extremely low birth 
weight/ or exp small for date infant/ 
or exp very low birth weight/ 

 exp maternal disease/ or exp 
maternal mortality/ or exp maternal 
morbidity/ or exp maternal nutrition/ 
or exp maternal care/ 

 exp kangaroo care/ 

 exp postnatal care/ 

midwife, instrumental 
delivery (covers: 
operative delivery, 
surgical delivery, delivery, 
obstetric operation, 
cesarean section, breech 
extraction, forceps 
delivery, vacuum 
extraction), delivery at 
PHCs or CHCs, perinatal 
period and care. 

 Postnatal care: 
postpartum period, 
lactation, (exclusive or 
early initiation) 
breastfeeding, kangaroo 
mother care, infant food, 
feeding or nutrition, 
complementary feeding, 
cord care, maternal 
nutrition 

Health outcomes: 

 Prenatal: pregnancy or 
pregnancy outcome, or 
pregnancy complications 
(many included), prenatal 
mortality, fetal mortality 

 Delivery: pregnancy or 
labor complications 

 Perinatal/postnatal: 
infant, newborn, low birth 
weight, ―premature and 
immature labour‖, 
perinatal infection, 
morbidity or mortality, 
neonatal or childhood 
mortality  

 Maternal death, disease, 
morbidity or mortality 
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 exp child health/ 

  (―IFA tablet*‖ or ―TT injection*‖ or 
―caesarean section*‖ or ―traditional 
birth attendant*‖ or ―birth cent*‖ or 
―kangaroo mother care‖ or ―hospital 
delivery‖ or ―home delivery‖ or ―cord 
care‖) 

 (Delivery adj3 (―Primary health 
cent*‖ or ―community health cent*‖)) 

 ―breast feed*‖ adj3 (exclusive OR 
―early initiation‖) 

 ((prenatal or antenatal or perinatal 
or postnatal or postpartum) adj3 
(care or ―home visit*‖ or health or 
nutrition or death or ―check up*‖)) 
a.f. 

  ((maternal) adj3 (health or care or 
―care pattern*‖ or nutrition))a.f. 

CHW 
intervention 
component 

 exp health auxiliary/ 

 (―lay health worker*‖ or ―volunteer 
health worker*‖ or ―Accredited 
Social Health Activist*‖ or 
―community health aide*‖ or 
―auxiliary nurse midwives‖ or 
―angan*wadi*‖ or ―community health 
worker*‖ or ―community nurse 
midwives‖ or ―community health 
volunteer*‖ or ―self help group*‖ or 
―community group*‖ or ―women‘s 
group*‖ or ―support group*‖ or ―peer 
educator*‖ or ―community?based 
agent*‖) 

 Auxiliary health worker, 
lay health worker, 
volunteer, ASHA, 
community health aide, 
ANM, anganawadi, 
community nurse 
midwives or community 
health volunteers 

 Support or self-help or 
women‘s groups 

 Peer educators and 
community-based agents 

Region 
component 

 exp Asia/  

 exp Africa/ 

 exp South America/ 

 exp Central America 

 exp developing country/ 

  (asia or india or africa or ―central 
America‖ or ―south america‖ or 
―developing countr*‖ or ―low income 
countr*‖ or ―middle income countr*‖) 

 MeSH terms for each 
continent cover all 
indexed countries 
included in them 

 MeSH term for 
developing countries 
includes all indexed 
countries 

 Asia, India, South Asia, 
Africa, South America, 
Developing countries, 
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low-income countries or 
middle income countries 
as all field search terms 

Web of 
Science 

Search Terms Analogous concepts 

Equity 
component 

 TS=((*social* OR economic* OR 
education* OR *employ*) NEAR/3 
(status OR stratum OR strata OR 
level* OR position* OR class* OR 
factor*)) 

 TS = ((―socioeconomic factors‖ or 
―socioeconomic status‖ or ―health 
status disparit*‖ or ―health disparit*‖ 
socioeconomic* or income* or 
gender or religion or caste* or 
―scheduled caste*‖ or ―scheduled 
tribe*‖ or dalit* or adavasi* or wealth 
or poor or ―non-poor‖ or poverty or 
impoveri* or literacy or read* or writ* 
or marginali* or exclusion* or 
exclud* or vulnerab* or inequ* or 
disparit* or distribut* or equal* or 
equit*)) 

 Social/economic/ 
education/employment 
near 
status/stratum/strata/level
/position/class/factor 

 Poverty, educational 
status, employment 

 Socioeconomic 
factors/status, or health 
status disparities 

 Income, wealth, caste, 
gender, religion, poor, 
non-poor, poverty, 
impoverished, literacy, 
read, write, marginalized, 
exclusion, excluded, 
vulnerable, 
inequity/inequality, 
disparity, distribution, 
equality, equity 

MNH 
component 

 TS= (―home visit*‖ OR ―tetanus 
toxoid‖ OR ―iron folic acid‖ OR ―birth 
plan*‖ OR ―birth spac*‖ or 
contraception or ―kangaroo mother 
care‖ OR ―skin to skin contact‖ OR 
stillbirth* OR ―live birth*‖ OR 
―c$esarean section*‖ OR ―traditional 
birth attendant*‖ OR midwife OR 
―obstetric deliver*‖ OR ―induced 
labour‖ OR ―vaginal birth*‖ OR 
―delivery site‖ OR ―home deliver*‖ 
OR ―hospital deliver*‖) 

 TS= (pregnancy or gravidity or ―high 
risk pregnancy‖ or ―pregnancy 
outcome‖ or ―pregnancy 
complication*‖ OR asphyxia OR 
preeclampsia OR *eclampsia OR 
―obstructed labo$r‖ OR ―prolonged 
labour‖ or ―breech‖ or ―delivery 

Behavioural outcomes:  

 Antenatal/prenatal care: 
home visits, check-ups 
(blood pressure, 
hemoglobin measures), 
TT injections, IFA tablets, 
maternal nutrition, birth 
planning and 
contraception 

 Delivery care – 
home/hospital delivery, 
traditional birth attendant, 
midwife, obstetric delivery 
(cesarean section, 
episiotomy, induced 
labour, vaginal birth), 
delivery site 

 Postnatal care: 
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complication*‖ or ―low birth weight‖ 
OR postpartum period‖ or ―lactation‖ 
or ―complementary feeding‖ or 
―exclusive breastfeeding‖ or 
―breastfeeding‖ or ―early initiation of 
breastfeeding‖ or ―infant food‖ or 
―infant formula‖ or ―cord care‖ or 
―young child feeding‖) 

 TS = ((complication* OR preterm 
OR premature OR ―high risk‖) 
NEAR/3 (deliv* OR birth OR 
pregnan* OR labo$r* OR deliver*)) 

 TS = ((fetal OR antenatal OR 
perinatal OR prenatal OR infant OR 
neonatal OR newborn OR postnatal 
OR postpartum OR maternal) 
NEAR/3 (care OR or health OR 
nutrition OR mortal* OR death OR 
morbidity OR disease* OR illness*)) 

postpartum period, 
lactation, complementary 
feeding etc. or exclusive 
breastfeeding, infant food 
(includes infant formula), 
kangaroo mother care, 
cord care, maternal 
nutrition, ―infant and 
young child feeding‖ 

Health outcomes: 

 Prenatal: pregnancy or 
gravidity or high risk 
pregnancy, or pregnancy 
outcome, pregnancy 
complications (many 
included), prenatal 
mortality, fetal mortality 

 Delivery: delivery 
complications, obstetric 
(and premature) delivery, 
birth asphyxia, prolonged 
labour, breech 

 Perinatal/postnatal: 
infant, newborn, low birth 
weight, premature, 
perinatal mortality, 
neonatal or child 
mortality, pregnancy 
complications, maternal 
death or mortality 

CHW 
intervention 
component 

 TS= (―lay health worker*‖ OR 
―volunteer health worker*‖ OR 
―Accredited Social Health Activist*‖ 
OR ―community health aide*‖ OR 
―auxiliary nurse midwives‖ OR 
―angan*wadi*‖ OR ―community 
health worker*‖ or ―community 
health volunteer*‖) 

 TS=  (―self help group*‖ or 
―community group*‖ or ―women‘s 
group*‖ or ―support group*‖ or ―peer 
educator*‖ or ―community?based 
agent*‖) 

 Community health 
worker, lay health worker, 
volunteer, ASHA, 
community health aide, 
ANM, anganwadi, 
community nurse 
midwives or community 
health volunteers 

 Support or self-help or 
women‘s groups 

 Peer educators and 
community-based agents 
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Region 
component 

 TS = (asia OR ―south asia‖ or india 
OR africa OR ―south America‖ OR 
―central America‖ or ―developing 
countr*‖ OR ―low income countr*‖ 
OR ―middle income countr*‖) 

 Comparable continents 
and countries of interest 
included – Asia, India, 
South Asia, Africa, South 
America, Developing 
countries, low-income 
countries or middle 
income countries as all 
field search terms 

Scopus Search Terms Analogous concepts 

Equity 
component 

 TITLE-ABS-KEY((*social* OR  
economic* OR education* OR 
*employ*) W/3 (status OR stratum 
OR strata OR level* OR position* 
OR class* OR factor*)) 

 TITLE-ABS-KEY (―socioeconomic 
factor*‖ or ―socioeconomic status‖ 
OR ―health status disparit*‖ or 
―health status distribution‖ or ―health 
disparit*‖ or or income* or gender or 
religion or caste* or ―scheduled 
caste*‖ or ―scheduled tribe*‖ or dalit* 
or adavasi* or wealth or poor or 
―non-poor‖ or poverty or impoveri* 
or literacy or or marginali* or ―social 
exclusion*‖ or vulnerab* or inequ* or 
disparit* or equal* or equit*) 

 ―exp Socioeconomic 
factors‖ covers other sub-
terms: poverty, social 
class, career mobility, 
educational status, 
employment, family 
characteristics, income, 
medical indigency, 
occupations, social 
change, social conditions 

 Health status disparities 

 Social or economic status 
etc., Income, wealth, 
religion, caste, gender, 
poor, non-poor, poverty, 
impoverished, literacy, 
social exclusion, 
marginalized, health 
status disparities, 
vulnerable, 
inequity/inequality, 
disparity, equality, equity, 
educational level/status, 
employment level/status 

MNH 
component 

  TITLE-ABS-KEY (―home visit‖ or 
―tetanus toxoid‖ or ―iron folic acid‖ or 
―birth plan*‖ or ―birth spac*‖ or 
contraception OR stillbirth* OR ―live 
birth*‖ OR ―pregnancy‖ or ―gravidity‖ 
or ―high risk pregnancy‖ or 
―pregnancy outcome‖ or ―pregnancy 
complication*‖ OR ―delivery 
complication*‖ or ―obstetric deliver*‖ 
or ―vaginal birth*‖ or ―delivery site‖ 
or ―home deliver*‖ or ―hospital 

Behavioural outcomes:  

 Antenatal/prenatal care: 
home visits, check-ups 
(blood pressure, 
hemoglobin measures), 
TT injections, IFA tablets, 
maternal nutrition, birth 
planning and 
contraception 

 Delivery care: delivery 
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deliver*‖ or ―c$esarean section*‖ OR 
―midwife‖ or ―traditionalbirth 
attendant*‖ OR asphyxia OR 
preeclampsia OR eclampsia OR 
―induced labo$r‖ OR ―obstructed 
labo$r‖ OR ―prolonged labo$r‖ OR 
―vaginal birth‖ or ―breech‖ OR 
breastfe* OR lactation or ―delivery 
complication*‖ or ―low birth weight‖ 
OR ―kangaroo mother care‖ OR 
―skin to skin contact‖ ―exclusive 
breastfeeding‖ or ―complementary 
feeding‖ or ―early initiation of 
breastfeeding‖ or ―infant food‖ or 
―infant formula‖ or ―cord care‖ or 
―young child feeding‖) 

 TITLE-ABS-KEY ((complication* OR 
preterm OR premature OR ―high 
risk‖) W/3 (deliv* OR birth OR 
pregnan* OR labo$r* OR deliver*))  

 TITLE-ABS-KEY ((fetal OR prenatal 
or antenatal or perinatal OR 
neonatal or newborn or infant OR 
postnatal OR postpartum OR 
maternal) W/3 (care OR health OR 
nutrition OR mortal* OR morbidity 
OR death OR disease* OR illness* 
OR feeding OR food)) 

 

site, home/hospital 
delivery, traditional birth 
attendant, midwife, 
obstetric delivery, 
cesarean section, 
episiotomy, obstetrical 
extraction, labour 
induced, vaginal birth 

 Postnatal care: lactation, 
complementary feeding, 
early initiation or 
exclusive breastfeeding, 
infant/young child food or 
feeding, kangaroo mother 
care, cord care, infant 
and maternal nutrition, 
―infant and young child 
feeding‖ 

Health outcomes: 

 Prenatal: pregnancy or 
gravidity or high risk 
pregnancy, or pregnancy 
outcome, pregnancy 
complications, prenatal 
mortality, fetal mortality 

 Delivery: delivery 
complications, obstetric 
(and premature) delivery, 
birth asphyxia, prolonged 
labour, pre- or eclampsia 

 Perinatal/postnatal: 
infant, newborn, low birth 
weight, premature, 
perinatal mortality, 
neonatal or infant 
morbidity or mortality, 
maternal death, morbidity 
or mortality 

CHW 
intervention 
component 

 ALL (―lay health worker*‖ OR 
―volunteer health worker*‖ OR 
―Accredited Social Health Activist*‖ 
OR ―community health aide*‖ OR 
―auxiliary nurse midwives‖ OR 
―angan*wadi*‖ OR ―community 
health worker*‖ or ―community 
health volunteer*‖ or ―self help 
group*‖ or ―community group*‖ or 

 Community health 
worker, lay health worker, 
volunteer, ASHA, 
community health aide, 
ANM, anganawadi, 
community nurse 
midwives or community 
health volunteers 
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―women‘s group*‖ or ―support 
group*‖ or ―peer educator*‖ or 
―community?based agent*‖) 

 Support or self-help or 
women‘s groups 

 Peer educators and 
community-based agents  

Region 
component 

 TITLE-ABS-KEY (asia OR ―south 
asia‖ or india OR africa OR ―south 
America‖ OR ―central America‖ or 
―developing countr*‖ OR ―low 
income countr*‖ OR ―middle income 
countr*‖) 

 Comparable continents 
and countries of interest 
included – Asia, India, 
South Asia, Africa, South 
America, Developing 
countries, low-income 
countries or middle 
income countries as all 
field search terms 

Table A.2.2 Systematic review inclusion and exclusion criteria 

 Inclusion criteria Exclusion criteria 

Study 
focus 

1. Interventions involving CHWs 
working in the community to 
promote care-seeking and/or 
behaviour change for MNH 

2. Interventions training any lay, 
locally-based health workers 
within an MNH care-based 
initiative 

3. Interventions addressing 
pregnancy, perinatal (28 weeks 
gestation to 6 days after birth) 
and post-early newborn (7-28 
days after birth) periods 

4. Studies that assessed 
associations of CHW activities 
with socio-economic 
distribution of MNCH outcomes 

1. Studies of MNH outcomes after 
28 days postpartum, including 
only reproductive or other 
health issues in maternal or 
child populations like HPV, 
cervical cancer, HIV, trauma, 
and malaria without relation to 
perinatal or neonatal outcomes 

2. No reference to CHWs of any 
kind 

Study 
location 

5. Empirical research that was 
conducted at least in part or 
solely in a low or middle 
income country 

3. Data only from high income 
countries 

Study 
types and 
designs 

6. Published in a peer-reviewed 
journal with primary data 
collection 

7. All study designs including: 
RCTs, case-control studies, 

4. Not in a peer-reviewed format 

5. Studies with CHWs as data 
collectors but not the 
programme or indicators  
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 Inclusion criteria Exclusion criteria 

cohort studies, observational, 
cross-sectional studies, non-
randomized controlled trials, 
quasi-experimental studies, 
and qualitative studies 

 

6. Studies without any description 
of context and process of the 
intervention studied, or 
insufficient detail on the protocol 
for data collection/analysis of 
the study 

7. Reviews, systematic or not 

8. No abstract or full text available 
electronically 

Study 
timeline 

8. Studies conducted with data 
collected between 1990 and 
2017 

9. Studies published between 
1996 and 2017 

9. Studies conducted before 1990 
or published before 1996 

Table A.2.3 Systematic review extraction sheet for Nvivo nodes 

Parent nodes Child nodes 

 Study population and 
drop-outs 

 

 Study design, data 
sources, sampling 

 

 Purpose or hypotheses  

 Intervention description o Targeting or universal  

o Strategies or processes 

o Channels of implementation 

 Methods and analysis  

 

o Timeline 

o Social position/ equity measures 

o Primary outcomes 

 Coverage 

 Behavioural outcomes 

 Health outcomes 

o Contextual/ moderator variables 
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Parent nodes Child nodes 

 Results o Equity findings 

 Relative differences 

 Absolute differences 

 Stratified findings 

 Quality appraisal 

 

o Trustworthiness and transferability – appropriate 
methods and sampling, analysis, results with quotes, 
assumptions and positionality  

o Internal validity – sampling, measurement, analysis, 
confounding, fit-for-purpose 

o External validity – interactions/selection biases, 
sample size/ power/ comparisons, results and context 
description 

 Description of context  

 Important quotes and 
conclusions 

 

Table A.2.4 Systematic review quality appraisal checklist 

Quality measure Components 

Internal validity 
(quantitative) 

 Randomisation, blinding and sampling done soundly 

 Valid measures and instruments 

 Control versus treatment groups with comparable 
characteristics, drop-outs not systematically different 

 Appropriate means of analysis including multiple statistical 
tests, post-hoc or sub-groups 

 Discussion of confounders and how treated 

 Study design fit-for-purpose – the design matches the research 
questions being asked and answered 

External validity 
(quantitative) 

 Context described clearly, and attention to effect modification 
related to intervention 

 Discussion of interactions, or selection biases 
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Quality measure Components 

 Replicated in different settings, populations, long duration or 
with a large sample size (with sufficient power) 

 Summary of results clear  

Trustworthiness 
and 
transferability 
(qualitative) 

 Clear links between data, interpretations and conclusions 

 Detailed description of methods and analysis techniques 

 Quotes and in-depth, rich description 

 Clarity on the assumptions/theoretical perspectives/values or 
positionality of researchers 

 Sample represents diverse views or across populations and 
contexts, interventions clearly described 
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Table A.2.5 Systematic review study characteristics, quality appraisal and overview of equity findings 

Authors Title Year Intervention 
type 

Region Country Study Type Quality 
appraisal 

In
te

rv
e
n

ti
o

n
 

c
o

v
e
ra

g
e

 

M
N

H
 

b
e
h

a
v
io

u
rs

 

N
e
o

n
a
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l 

m
o

rt
a
li
ty

 

Quantitative studies          

Home visit interventions          

Baqui A. et 
al. (43)  

NGO facilitation of a government 
community-based maternal and 
neonatal health programme in rural 
India: improvements in equity 

2008 CHW home 
visits and 

distribution of 
medicines  

South 
Asia 

India Quasi-
experimental 

Moderate    

Callaghan-
Koru J. et al. 
(180) 

Contribution of community-based 
newborn health promotion to 
reducing inequities in healthy 
newborn care practices and 
knowledge: evidence of 
improvement from a three-district 
pilot program in Malawi 

2013 CHW home 
visits and 

distribution of 
medicines  

Africa Malawi Pre-post Low    

Kosec K. et 
al. (177) 

Predictors of essential health and 
nutrition service delivery in Bihar, 
India: results from household and 
frontline worker surveys 

2015 CHW home 
visits and 

distribution of 
medicines  

South 
Asia 

India Cross-
sectional 

Low    
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Authors Title Year Intervention 
type 

Region Country Study Type Quality 
appraisal 

In
te
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e
n
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o

n
 

c
o

v
e
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g
e

 

M
N

H
 

b
e
h

a
v
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u
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N
e
o

n
a
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l 

m
o
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a
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ty

 

Quayyum Z, 
et al. (183) 

Can community level interventions 
have an impact on equity and 
utilization of maternal health care – 
evidence from rural Bangladesh 

2013 CHW home 
visits and 

distribution of 
medicines  

South 
Asia 

Bangladesh 

 

Pre-post Moderate    

Rajbhandari 
S, et al. (45) 

Expanding uterotonic protection 
following childbirth through 
community-based distribution of 
misoprostol: operations research 
study in Nepal 

2010 CHW home 
visits and 

distribution of 
medicines  

South 
Asia 

Nepal Pre-post Moderate    

Seth A, et al. 
(44) 

Differential effects of community 
health worker visits across social 
and economic groups in Uttar 
Pradesh, India: a link between 
social inequities and health 
disparities 

2017 CHW home 
visits and 

distribution of 
medicines  

South 
Asia 

India Cross-
sectional 

Moderate    

Singh M, et 
al. (178) 

Factors influencing utilization of 
ASHA services under NRHM in 
relation to maternal health in rural 
Lucknow 

 

2010 CHW home 
visits and 

distribution of 
medicines  

South 
Asia 

India Cross-
sectional 

Low    
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Authors Title Year Intervention 
type 

Region Country Study Type Quality 
appraisal 

In
te

rv
e
n

ti
o

n
 

c
o

v
e
ra

g
e

 

M
N

H
 

b
e
h

a
v
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u
rs

 

N
e
o

n
a
ta

l 

m
o

rt
a
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ty

 

Cash transfer interventions facilitated by CHWs         

Nguyen H, et 
al. (181) 

Encouraging maternal health 
service utilization: an evaluation of 
the Bangladesh voucher program 

2012 Cash transfer 
interventions 
facilitated by 

CHWs 

South 
Asia 

Bangladesh Cross-
sectional 

Moderate    

Powell-
Jackson T, 
et al. (179) 

The impact of Nepal‘s national 
incentive programme to promote 
safe delivery in the district of 
Makwanpur 

 

2009 Cash transfer 
interventions 
facilitated by 

CHWs 

South 
Asia 

Nepal Cross-
sectional 

Moderate    

Community group interventions          

Houweling T, 
et al.  (31) 

The equity impact of participatory 
women‘s groups to reduce 
neonatal mortality in India: 
secondary analysis of a cluster-
randomised trial 

 

2013 Community-
based 
groups 

Multiple India, 
Nepal, 

Bangladesh
& Malawi 

C-RCT High    



 

 

3
4
8 

Authors Title Year Intervention 
type 

Region Country Study Type Quality 
appraisal 

In
te

rv
e
n

ti
o

n
 

c
o

v
e
ra

g
e

 

M
N

H
 

b
e
h

a
v
io

u
rs

 

N
e
o

n
a
ta

l 

m
o

rt
a
li
ty

 

Houweling T, 
et al. (47)  

Reaching the poor with health 
interventions: programme-
incidence analysis of seven 
randomised trials of women‘s 
groups to reduce newborn 
mortality in Asia and Africa 

2016 Community-
based 
groups 

Multiple India, 
Nepal, 

Bangladesh 
& Malawi 

C-RCT High    

Houweling T, 
et al. (46) 

The equity impact of community 
women‘s groups to reduce 
neonatal mortality: a meta-analysis 
of four cluster randomized trials 

2017 Community-
based 
groups 

South 
Asia 

India C-RCT High    

Målqvist M, 
et al. (176) 

Effect of facilitation of local 
stakeholder groups on equity in 
neonatal survival; results from the 
NeoKIP trial in northern Vietnam 

2016 Community-
based 
groups 

South 
East 
Asia 

Vietnam C-RCT High    

Mixed interventions          

Huq N, et al. 
(182) 

Effect of an integrated maternal 
health intervention on skilled 
provider‘s care for maternal health 
in remote rural areas of 
Bangladesh: a pre and post study 

2015 Mixed 
interventions 

South 
Asia 

Bangladesh Pre-post Moderate    
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Authors Title Year Intervention 
type 

Region Country Study Type Quality 
appraisal 

In
te

rv
e
n

ti
o

n
 

c
o

v
e
ra

g
e

 

M
N

H
 

b
e
h

a
v
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u
rs

 

N
e
o

n
a
ta

l 

m
o

rt
a
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ty

 

Sousa A, et 
al. (184) 

Reducing inequities in neonatal 
mortality through adequate supply 
of health workers: evidence from 
newborn health in Brazil 

 

2013 Mixed 
interventions 

Latin 
America 

Brazil Cross-
sectional 

Low    

Qualitative studies          

Home visit interventions          

Gupta M, et 
al. (53) 

Impact of a multi-strategy 
community intervention to reduce 
naternal and child health 
inequalities in India: a qualitative 
study in Haryana 

 

2017 CHW home 
visits and 

distribution of 
medicines  

South 
Asia 

India Qualitative Moderate    

Mumtaz Z, et 
al. (52) 

The role of social geography on 
Lady Health Workers‘ mobility and 
effectiveness in Pakistan 

 

2013 CHW home 
visits and 

distribution of 
medicines  

South 
Asia 

Pakistan Mixed-
methods 

High    
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Authors Title Year Intervention 
type 

Region Country Study Type Quality 
appraisal 

In
te

rv
e
n

ti
o

n
 

c
o

v
e
ra

g
e

 

M
N

H
 

b
e
h

a
v
io

u
rs

 

N
e
o

n
a
ta

l 

m
o

rt
a
li
ty

 

Community group interventions          

Duong D, et 
al. (50) 

Exploring the influence of context 
in a community-based facilitation 
intervention focusing on neonatal 
health and survival in Vietnam: a 
qualitative study 

 

2015 Community-
based 
groups 

South 
East 
Asia 

Vietnam Qualitative Moderate    

Morrison J, 
et al. (49) 

Understanding how women‘s 
groups improve maternal and 
newborn health in Makwanpur, 
Nepal: a qualitative study 

 

2010 Community-
based 
groups 

South 
Asia 

Nepal Qualitative Moderate    

Rath S, et al. 
(48) 

Explaining the impact of a 
women‘s group led community 
mobilisation intervention on 
maternal and newborn health 
outcomes: the Ekjut trial process 
evaluation 

 

2010 Community-
based 
groups 

South 
Asia 

India Mixed-
methods 

High    
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Authors Title Year Intervention 
type 

Region Country Study Type Quality 
appraisal 

In
te

rv
e
n

ti
o

n
 

c
o

v
e
ra

g
e

 

M
N

H
 

b
e
h

a
v
io

u
rs

 

N
e
o

n
a
ta

l 

m
o
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a
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ty

 

Mixed interventions          

Mannah M, 
et al.  (186) 

Opportunities and challenges in 
implementing community based 
skilled birth attendance strategy in 
Kenya 

 

2014 Mixed 
interventions 

Africa Kenya Qualitative Moderate    

Mumtaz Z, et 
al. (51) 

Good on paper: the gap between 
programme theory and real-world 
context in Pakistan‘s Community 
Midwife programme 

 

2015 Mixed 
interventions 

South 
Asia 

Pakistan Qualitative High    

N.B.: Colour coding in the table shows when and how studies reported levels of equity for coverage, behaviours and mortality outcomes, as 
follows: (1) dark green for pro-equitable (effects for coverage or outcomes were significantly greater for those with lower socio-economic position 
than for those with higher); 2) light green for equitable effects (no difference in effects for coverage or outcomes between socio-economic groups); 
(2) orange for a mix of inequitable and equitable or pro-equitable (effects for coverage or outcomes were significantly greater for lower compared to 
higher socio-economic groups in some but not other socio-economic position dimensions or outcomes); and (3) red for inequitable effects (all 
effects for coverage or outcomes were significantly lower for those with lower socio-economic position than for those with higher). 
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Table A.2.6 Description of interventions and equity-related findings from 15 quantitative studies in the systematic review 

Author, 

publication 

year, study 

location 

Intervention 
Study design, sample, 

and strength 

Equity 

dimensions 

Equity 

analyses 

Findings on equity effects, 

intervention strategies and 

contextual factors 

Home visit interventions 

Baqui et al. 

2008; 

Barabanki and 

Unnao 

districts, Uttar 

Pradesh, India 

NGO supported 

Integrated Nutrition and 

Health Programme; 

trained CHWs 

(auxiliary nurse 

midwives, anganwadi 

workers, community 

volunteers) to conduct 

two antenatal home 

visits (birth planning, 

immunisation, iron/folic 

acid tablets), and 

postnatal visits (clean 

cord care, early 

breastfeeding, newborn 

danger sign 

recognition, delayed 

bathing & thermal 

care); community 

Pre-post household 

surveys in one 

intervention district and 

one control district 

(matched on size & 

population 

characteristics). Within 

districts, random 

selection of blocks (9 in 

intervention, 8 in 

control). One sector 

(20,000-25,000 

population) per block 

randomly selected; all 

households in block 

included. Random 

selection of women with 

live birth or stillbirth in 

the reference period 

Principal 

Components 

Analysis (PCA)-

based asset index 

(wealth quintiles). 

PCA included: 

drinking water 

source; type of 

sanitation 

facilities; 

electricity; 

materials of the 

house; number of 

rooms; number of 

livestock, 

ownership of 

various household 

items. 

Coverage and 

behavioural 

effects reported 

at baseline and 

endline for 

intervention and 

control, by 

wealth quintile 

(only poorest 

and richest 

quintile reported 

here). 

Comparison of 

concentration 

indices (CoI.) for 

behavioural 

practices 

(essential 

Coverage: 

Antenatal home visit coverage: 

improved and more equitable in 

intervention district. Intervention 

district: baseline vs endline for 

poorest: 10.7% vs 51.4%; baseline vs 

endline for richest: 20.8% vs 57.7%. 

Change in CoI: -0.172 (95% CI: -

0.200, -0.143). Control district: 

baseline vs endline for poorest: 21.3% 

vs 16.8%, baseline vs endline for 

richest: 25.2% vs 26.1%. Change in 

CoI: 0.058 (95% CI: 0.020, 0.095). 

Postnatal home coverage visits: 

improved and more equitable in 

intervention district. Intervention 

district: baseline vs endline for 

poorest: 2.1% vs 37.5%, baseline vs 
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volunteers provided 

supportive supervision 

for CHWs. 

(2001–02 for baseline 

and 2004–05 for 

endline).  

Moderate quality 

newborn care 

practices, health 

care utilisation) 

at baseline and 

endline for 

comparison and 

intervention 

district.  

endline for richest: 5.4% vs 39.9%; 

change in CoI: -0.225 (95% CI:           

-0.289, -0.161). Control district: 

baseline vs endline for poorest: 4.5% 

vs 4.4%; baseline vs endline for 

richest: 8.8% vs 8.8%. No significant 

change in CoI.  

Effects on behaviours:  

Birth preparation: improved and more 

equitable in intervention district: 

baseline vs endline for poorest: 5.3% 

vs 18.4%, baseline vs endline for 

richest: 11.9% vs 29.4%; change in 

CoI: -0.095 (95% CI: -0.144, -0.047). 

Control district: baseline vs endline for 

poorest: 13.0% vs 9.5%, and richest: 

26.5% vs 26.7%. Change in CoI: 

0.068 (95% CI: 0.025, 0.112).  

Medically trained birth attendant: 

significant equitable improvement by 

endline in intervention but not control 

district. Intervention district: baseline 

vs. endline for poorest: 7.4% vs 

13.7%, and for richest: 33.2% vs 

38.7%. Change in CoI: -0.095 (95% 

CI: -0.128, -0.063). Control district: 

baseline vs endline for poorest: 8.6% 



 

 

3
5
4 

vs 9.5%, and for richest: 35.9% vs 

46.3%. No significant change in CoI. 

Newborn care: Clean cord care, 

delayed bathing, wiping and wrapping 

were improved and more equitable in 

intervention district but not in control 

district, while immediate breastfeeding 

improved equitably in both but more in 

the intervention district. Clean cord 

care: intervention baseline vs endline 

for poorest: 28.6% vs 67.8%, and 

richest: 37.4% vs 69.5%; change in 

CoI: -0.106 (95% CI:-0.125, -0.087). 

Immediate breastfeeding: intervention 

baseline vs endline for poorest: 2.3% 

vs 37.4%, for richest: 5.3% vs 37.4%; 

change in CoI: -.261 (95% CI: -0.331,          

-0.191). Control district baseline vs 

endline for poorest: 1.0% vs 4.1%, 

and for richest: 4.9% vs 8.8%; change 

in CoI: -0.161 (95% CI: -0.263,            

-0.059). 

Callaghan-

Koru et al. 

2012; Malawi 

Malawi Ministry of 

Health‘s expanded 

Community-Based 

Maternal and Newborn 

Care programme 

trained Health 

Pre-post surveys in 

three intervention 

districts (in 2007 and 

2011). 900 women aged 

15-49 years in each 

survey selected using 

PCA-based asset 

index (wealth 

quartiles). PCA 

included: toilet 

facilities, 

electricity, 

Coverage 

reported at 

endline by 

wealth quartile 

(only poorest 

and richest 

Coverage: inequitable coverage of 

ANC by HSA, equitable (but low) 

coverage of PNC by HSA, and ANC 

by core group, similar knowledge of 

intervention.  
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Surveillance Assistants 

(HSAs, each serving 

1000 population) for 

10-12 weeks + 10 days 

to conduct three home 

visits in pregnancy, and 

three in the first week 

of life, to promote 

nutrition, birth 

preparedness and 

complication readiness, 

antenatal care (ANC), 

family planning, 

postnatal care (PNC) 

and danger sign 

recognition. HSAs 

trained in community 

mobilisation to develop 

core groups of 

community members to 

conduct health 

education, demand 

generation and to 

inform HSAs of 

pregnancies and 

deliveries. Facility staff 

also trained to give 

counseling on newborn 

care and resuscitation, 

two-stage cluster 

sampling (clusters 

selected using 

probability proportional 

to size, then households 

selected with Expanded 

Programme on 

Immunisation random 

walk method).  

Moderate quality 

cooking fuel, roof 

and wall 

materials, and 

ownership of 

household items.  

reported here). 

Health 

knowledge and 

behaviours 

reported at 

baseline and 

endline by 

wealth quartile.  

CoI. and 

changes in CoI. 

between 

baseline and 

endline for each 

indicator 

calculated and 

tested for 

significance 

using t-tests. 

1+ Antenatal home visit coverage by 

HSA: endline only, for poorest: 29.0%, 

richest: 42.8%; CoI: 0.079 (95% CI: 

0.031, 0.127).  

2+ Antenatal home visits coverage by 

HSA: endline only, for poorest: 16.3%, 

richest: 26.2%; CoI: 0.0960 (95% CI: 

0.022, 0.170).  

Antenatal home visit coverage by core 

group member: endline only, for 

poorest: 6.2%, richest: 10.2%; CoI: 

0.102 (95% CI: -0.009, 0.212) 

1+ postnatal home visit by HSA: 

endline only, for poorest: 7.8%; 

richest: 11.9%; CoI: 0.093 (95% CI:      

-0.024, 0.210).  

2+ postnatal home visits by HSA: 

endline only, for poorest: 2.7%, 

richest: 2.7%; CoI:   -0.040 (95% CI:   

-0.153, 0.073).  

Knowledge of ―core group‖ present in 

community: endline only, for poorest: 

33.8%, richest: 36.0%. CoI: 0.0241 

(95% CI: -0.041, 0.089). 

Effects on health knowledge: 

knowledge increased substantially 
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kangaroo mother care, 

and referral for 

newborn illness. 

and equitably. 

Knowledge of 3+ danger signs: in 

pregnancy, endline only, for poorest: 

46.7%, richest: 39.6%, change in CoI:         

-0.170 (95% CI: -0.295, -0.046); in 

delivery, endline only, for poorest: 

18.2%, richest: 12.9%, change in CoI: 

-0.246 (95% CI: -0.473, -0.019); in 

postpartum period, endline only, for 

poorest: 34.7%, richest: 31.6%, 

change in CoI: -0.417 (95% CI:           

-0.704, -0.129). 

Effects on behaviours: Health 

behaviors improved equitably. 

At least 1 ANC with skilled provider: 

endline only, for poorest: 93.3%, 

richest: 96.0%, change in CoI: -0.020 

(95% CI: -0.042, 0.002). 

Institutional delivery: endline only, for 

poorest: 88.4%, richest: 92.9%, 

change in CoI: -0.059 (95% CI:           

-0.098, -0.020). 

Breastfeeding within 1 hour: endline 

only, for poorest: 92.4%, richest: 

94.2%, change in CoI: -0.038 (95% 

CI: -0.073, -0.003). 
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Delayed bathing for at least 6 hours: 

endline only, for poorest: 84.0%, 

richest: 77.3%, change in CoI: -0.041 

(95% CI: -0.095, -0.014). 

The low and inequitable coverage of 

prenatal home visits by endline may 

be due in part to some HSAs not 

always residing in the same village in 

which they worked, particularly when 

the villages were remote. Health 

facility strengthening at government 

hospitals may have played a role in 

improved newborn care, particularly 

among the poor who were less likely 

to rely on private services not covered 

by the program. The HSAs‘ increasing 

workloads may have reduced their 

ability to cover the poorest or 

marginalised households. Core 

groups were not highly active in the 

villages to link the community, HSAs 

and the health system. 

Kosec et al. 

2015; Bihar, 

India 

CHWs (anganwadi 

workers or AWWs and 

Accredited Social 

Health Activists or 

ASHAs) trained to 

provide: 1) 

Cross-sectional survey 

6002 households in 400 

randomly selected 

villages in 14 blocks of 

Bhojpur district, Bihar; 

Explanatory 

socio-economic 

variables: 

household head 

education, 

household 

Logistic 

regression 

models for each 

of the outcomes, 

adjusting for 

different 

Coverage: 

Receipt of immunisation and food 

supplements: 31% and 13% of 

households received immunisations 

and food supplements respectively.  
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immunisation 

information and 

services, 2) food 

supplements, 3) 

pregnancy care 

information, and 4) 

nutrition information to 

lactating mothers 

through home visits, 

immunisations, and 

Village Health and 

Nutrition Days 

377 AWWs and 382 

ASHAs  

Low quality 

economic wealth 

quintile, caste of 

household head  

explanatory 

variables 

expected to 

affect the 

outcomes. 

- Receipt of immunisation services 
significantly associated with 
household head having education 
over 7 standards (OR: 1.39, 95% 
CI: 1.05, 1.82, p=0.02) but not 
household SES index (OR: 1.04; 
95% CI: 0.94, 1.15, p=0.41). 
Significantly associated with caste 
match between families and 
ASHAs (OR: 1.86; 95% CI: 1.05, 
3.31, p=0.03).  

- Receipt of food supplements 
lower for those with household 
education over 7 standards 
compared to less (OR: 0.84; 95% 
CI: 0.63, 1.11) and household 
SES (OR: 0.87; 95% CI: 0.79, 
0.96, p-value=0.007).  

Receipt of pregnancy or nutrition-

related information: 11% and 5% of 

households received pregnancy or 

nutrition information respectively.  

- Household and village 
characteristics were not important 
predictors of receipt of 
information.  

Quayyum et 

al. 2013; Rural 

areas of five 

districts in 

IMNCS program 

started in 2008 by 

Bangladesh Rural 

Advancement 

Committee (BRAC). 

Quasi-experimental 

(intervention vs control) 

and pre-post (2008 vs 

2010) comparison of 

Socio-

demographic 

variables: age, 

marital status, 

literacy, male 

Difference-in-

differences 

(DiD) estimation 

used to compare 

outcomes 

Effects on behaviours: 

Utilisation of 4+ ANC: by endline, 

significant and equitable improvement 

between lowest (62.2%) and highest 
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Bangladesh CHWs selected from 

rural communities to 

create demand and 

provide maternal and 

neonatal health 

services. Provided free 

domiciliary services to 

pregnant and 

breastfeeding mothers, 

neonates and under-

five children, and 

referred complications 

to public facilities. 

Provided financial 

support for medicines, 

blood transfusion and 

transportation based 

on economic need. In 

comparison areas, 

women received 

essential health care 

but not intensive 

maternal care and 

referral support. 

cross-sectional surveys.  

Total sample: 4190  

2008 and 2010 samples 

in intervention areas: 

1484 and 984; and 

control areas: 1046 and 

676 

Moderate quality 

household head, 

mean household 

size, and PCA-

based household 

asset index to 

create wealth 

quintiles. 

between 2008 

and 2010.  

(76.2%) wealth quintiles in 

intervention area (change in CoI:        -

0.268, 95% CI: -0.368, -0.168) but not 

in comparison area. 

Utilisation of ANC by trained provider: 

by endline, marginally significantly 

more equitable between wealth 

quintiles in intervention area (change 

in CoI: -0.088, 95% CI: -0.135,            

-0.041), but not in comparison area. 

Skilled birth attendance at home: by 

endline, significant pro-equitable 

improvement between wealth quintiles 

in intervention area (change in CoI:        

-0.094, 95% CI: -0.190, 0.002), but 

insignificant in comparison area.  

Normal delivery at public facility: by 

endline, low and insignificantly more 

equitable between lowest (6.1%) and 

highest (10.3%) wealth quintiles 

(change in CoI: -0.228; 95% CI:          

-0.620, 0.160), which was also the 

case in comparison areas.  

Normal delivery at private facility: by 

endline, low but marginally more 

equitable between lowest (1.1%) and 

highest (4.9%) wealth quintile in 
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intervention area (change in CoI:        -

0.112; 95% CI: -0.473, 0.249) but less 

equitable in comparison area (change 

in CoI: 0.358; 95% CI: 0.142, 0.574). 

Utilisation of PNC within 48 hours: by 

endline, significantly more equitable in 

intervention area (change in CoI:        -

0.228; 95% CI: -0.436, -0.020), but not 

significantly different in comparison 

area. 

Rajbhandari et 

al. 2010; 

Banke district, 

Nepal 

CHWs trained to 

identify pregnant 

women, and provide 

them prenatal health 

education, misoprostol 

(three 200 microgram 

tablets) late in 

pregnancy (8
th
 month), 

and early postnatal 

home visits. 

Household surveys at 

baseline (2005) and 

endline (2007). 

Sample: 900 recently 

delivered women 

(visited 5935 

households at baseline, 

4964 at endline). 

Moderate quality 

Socio-economic 

factors: wealth, 

literacy, 

remoteness. 

PCA-based 

household asset 

indices used to 

create wealth 

quintiles. 

Logistic 

regression 

models, 

adjusting for 

household 

wealth, literacy, 

and cluster 

design effects. 

Coverage:  

Uterotonic protection (oxytocin and 

misoprostol): increased from 11.6% to 

74.2% for vaginal deliveries overall, 

with greatest gain in the two lowest 

wealth quintiles. However at endline, 

the highest wealth quintile had 

significantly higher coverage than the 

lowest quintile (p=0.049). Baseline 

literate vs illiterate OR: 3.3 (95% CI: 

2.1, 5.1), but at endline, literate vs 

illiterate OR: 1.2 (95% CI, 0.8, 1.8). 

Seth et al. 

2017; Uttar 

Pradesh, India 

National Health 

Mission programme 

trained CHWs (ASHAs) 

to deliver basic health 

services, health 

Cross-sectional survey 

4912 women who gave 

birth within the last 12 

months in 150 blocks of 

Caste (Scheduled 

Caste/Tribe; 

Other Backward 

Class; or General 

Caste status), 

Univariate and 

multivariate 

logistic 

regression 

modelling to 

Coverage: Equitable coverage of any 

ASHA contacts during pregnancy 

between all socio-economic groups.  

Effects on behaviours: 
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education, and 

promote antenatal care 

and facility delivery for 

all households with 

pregnant women. 

25 districts of Uttar 

Pradesh  

Moderate quality 

religion (Muslim 

vs. non-Muslim), 

household wealth 

(using 

dichotomized 

Standard of Living 

Index), women‘s 

literacy status 

(illiterate vs. 

literate) 

assess equity in 

coverage of any 

ASHA contacts 

in pregnancy; 

interaction and 

stratified 

analyses to 

assess whether 

socio-economic 

variables 

modified 

associations 

between ASHA 

contact and 

behavioural 

outcomes (four 

or more ANC 

visits and facility 

delivery). 

4+ ANC: Adjusted associations 

between any ASHA contact and odds 

of having four or more ANC check-ups 

was significantly modified by women‘s 

religion (p=0.02), and wealth 

(p<0.0001). 

Among non-Muslim women, any 

ASHA contact significantly increased 

odds of 4+ ANC (OR: 1.85; 95% CI: 

1.33, 2.58) but not for Muslim women. 

Among women with lower wealth 

scores, any ASHA contact significantly 

increased odds of 4+ ANC (OR: 2.24; 

95% CI: 1.66, 3.03) but not those with 

higher wealth. 

Facility delivery: Adjusted associations 

between any ASHA contact and odds 

of facility delivery was significantly 

modified by women‘s wealth (p<0.01) 

and literacy (p=0.003). 

Among women with low wealth, any 

ASHA contact significantly increased 

odds of facility delivery (OR: 2.11; 

95% CI: 1.71, 2.60), but not for 

women in high wealth group.   

Among women who were not literate, 
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any ASHA contact increased the odds 

of facility delivery significantly (OR: 

2.34; 95% CI: 1.83, 3.02). Among 

literate women any ASHA contact also 

increased odds of facility delivery 

significantly but to a lesser extent 

(OR: 1.33; 95% CI: 1.02, 1.71) 

Singh et al. 

2010; one 

rural block in 

Lucknow 

district, UP, 

India 

National Health 

Mission programme 

trained and 

incentivised CHWs 

(ASHAs) to facilitate 

birth registration, ANC 

and PNC check-ups for 

pregnant women. 

Cross-sectional study in 

2007-2008.  

Sample: 350 women 

who recently delivered a 

baby in the past one 

week, interviewed at 

one week and again 

after six months to 

assess postnatal care.  

Low quality 

Socio-economic 

characteristics: 

caste (Scheduled 

Caste, Other 

Backward Class 

and General 

Caste), religion 

(Hindu/ Muslim), 

maternal 

education 

(illiterate, primary, 

middle or high 

school), and 

socio-economic 

class (composite 

Pareek scale, 

based on caste, 

occupation, 

education, social 

participation of 

household head, 

Multiple logistic 

regression 

modeling was 

used to examine 

utilisation of 

ASHA services 

for birth 

registration, 

ANC and PNC 

check-ups, 

compared by 

women‘s caste, 

religion, 

education and 

socio-economic 

class. 

Coverage:  

Utilisation of ASHA services for early 

registration: significantly lower among 

those with higher compared to lower 

socio-economic class (OR: 0.47, p-

value=0.55), high school education 

compared to illiterate (OR: 0.32, p-

value=0.21), and higher among Hindu 

compared to Muslim (OR: 4.41, 

p=0.05). Women of Scheduled Castes 

utilised services most but this was not 

significantly different from women of 

General Castes.  

Utilisation of ASHA services for ANC: 

not significantly different by socio-

economic class, maternal education or 

caste. 

Utilisation of ASHA services for PNC: 

not significantly different by socio-

economic class, maternal education or 
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landholding, 

housing, farm 

power, material 

possessions, 

family members) 

caste. 

(Insignificance of p-values may be due 

to low sample size.) 

Cash transfer interventions facilitated by CHWs 

Nguyen et al. 

2012; 

Bangladesh 

Voucher programme 

to encourage 

utilisation of maternal 

health services, 

giving free access to 

three antenatal 

check-ups, safe 

delivery in home or 

hospital, emergency 

obstetric care, and 

one postnatal 

checkup. CHWs 

incentivised to recruit 

women to the 

program ($0.15 for 

each eligible woman). 

Cross-sectional survey (in 

2009) in 16 intervention 

sub-districts (since 2007), 

and 16 control sub- 

districts, matched based 

on geographical proximity, 

number of beds in the 

sub-district hospital, and 

literacy rates.  

Villages with highest 

number of deliveries in 

each sub-district selected, 

and all women who 

delivered within the last 

six months there were 

identified.  

Sample: 2208 

Moderate quality 

PCA-based asset 

index, including: 

electricity, radio, 

television, 

mobile/land 

phone, 

refrigerator, 

furniture, watch, 

bicycle, 

motorcycle, 

animal-drawn or 

motorised 

vehicles, 

livestock, material 

of the roof, and 

ownership of land 

and homestead. 

Wealth quintiles 

using asset index. 

Multivariate 

analyses with 

robust standard 

errors, 

estimating 

marginal effects 

of the 

intervention 

overall and 

stratified by 

wealth (lowest 

quintile 

compared to 

four higher 

quintiles). 

Effects on behaviours:  

Utilisation of maternal health services: 

adjusted marginal effect of 

intervention on any ANC, skilled 

delivery, and PNC was stronger for 

poorest wealth quintile compared to 

higher four quintiles. 

- ANC with qualified provider: marginal 

effect was stronger for poor (43%; 

95% CI: 25-61%) vs non-poor 

quintiles (22%; 95% CI: 13-30%). 

- Delivery with qualified provider: 

marginal effect was stronger for poor 

(68%; 95% CI: 55-81%) vs non-poor 

quintiles (42%; 95% CI: 33-50%). 

- PNC with qualified provider: marginal 

effect was stronger for poor (25%; 

95% CI: 13-38%) vs non-poor wealth 

quintiles (17%; 95% CI: 10-25%). 
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The study discussed that the voucher 

scheme promoted by CHWs may 

have improved demand by addressing 

economic barriers to utilisation for the 

poorest groups. However they also 

report that even with the voucher 

scheme, families still incurred 

expenses so that these financial 

barriers were not completely removed. 

Powell-

Jackson et al. 

2009; 

Makwanpur 

district, Nepal 

Safe Delivery 

Incentive Programme 

(SDIP) package of 

financial benefits 

included: i) a 

conditional cash 

transfer (CCT) for 

institutional delivery, 

and ii) incentive to 

health workers for 

skilled birth 

attendance either at 

home or in facility.  

Cluster randomised 

controlled trial, using 

community surveillance 

system data. Household 

survey collected for seven 

years. 

Sample: 14,799 deliveries 

in 24 local administrative 

areas (Village 

Development 

Committees, VDCs)  

Moderate quality 

Socio-economic 

factors: women‘s 

age, religion, 

ethnicity, 

educational 

attainment, 

occupation of 

household head, 

size of household, 

materials for 

house and 

number of months 

the household 

had sufficient food 

in the past year. 

Regression 

models, 

stratified by 

villages having 

women‘s groups 

or not at start of 

the programme. 

Coverage: receipt of CCT in the first 

two years was higher for those with 

greater wealth and more education. 

More educated women may have 

been more able to fill required forms 

to receive CCT. When not controlling 

for place of delivery, wealth was 

significantly related to CCT receipt. 

CCT appeared to benefit wealthier 

first among rural poor sample of 

women.  

Community group interventions 

Houweling et 

al. 2013; 

Women‘s groups, 

meeting monthly, 

Secondary analysis of 

cluster randomised 

- Maternal 
literacy 

Random effects 

logistic 

Coverage: similar across SEP 

groups. 
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Orissa (now 

Odisha) and 

Jharkhand 

states, India 

guided by a facilitator 

over three years 

using participatory 

learning and action 

cycle. Maternal, 

newborn and child 

health problems 

identified, strategies 

developed, 

implemented and 

evaluated by the 

groups, with support 

of wider community. 

controlled trial. 

Prospective demographic 

surveillance in 

intervention and control 

areas. Interview at around 

six weeks postpartum with 

all women giving birth in 

study area.  

Study area population: 

population of 228,186. 

High quality 

 

- PCA-based 
asset index 

- Land ownership 
- Caste/tribe 
- Combined SEP 

measure, 
comparing 
―most 

marginalised‖ 

(i.e. illiterate, 

and very poor, 

and had little or 

no land, and 

belonged to 

Scheduled 

Tribes or 

Scheduled  

Castes), with 

―less 

marginalised‖ 

(i.e. all other 

women).   

  

regression, 

estimating 

intervention 

effects 

separately for 

most and less 

marginalised, 

and testing for 

differences in 

effects between 

these groups.  

 

Women‘s group attendance coverage: 

11% and 15% in year 1 to 59% and 

52% in year 3, in the most and less 

marginalised, respectively.  

Effects on behaviours: No effects on 

food intake during pregnancy, thermal 

care (except wrapping), breastfeeding, 

and health care use in either SEP 

group. Comparable effects in low and 

high SEP on the following hygienic 

behaviors: 

- Hand washed with soap by birth 
attendant: for marginalised OR: 
4.30 (95% CI: 1.95, 9.44) vs less 
marginalised OR: 3.60 (95% CI: 
1.67, 7.78), p-value for 
difference=0.166. 

- Used plastic sheet: for 
marginalised OR: 3.59 (95% CI: 
2.05, 6.31) vs less marginalised 
OR: 3.80 (95% CI: 2.24, 6.47), p-
value for difference=0.712. 

- Used new/boiled blade to cut 
umbilical cord: for marginalised 
OR: 1.77 (95% CI: 0.98, 3.19) vs 
less marginalised OR: 1.79 (95% 
CI: 1.01, 3.19), p-value for 
difference=0.916. 

- Used boiled thread to tie cord: for 
marginalised OR: 6.12 (95% CI: 
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2.65, 14.1) vs less marginalised 
OR: 5.27 (95% CI: 2.34, 11.88), p-
value for difference=0.293. 

Stronger effects in low SEP:  

- % of home deliveries for which all 
hygienic practices were used 
(hand washing, plastic sheet, 
new/boiled blade, boiled thread, 
cord undressed or dressed with 
antiseptic): for marginalised OR: 
26.87 (95% CI: 7.85, 92.02) vs 
less marginalized OR: 8.23 (95% 
CI: 3.37, 20.09), p-value for 
difference=0.018. Small absolute 
effect. 

Effects on neonatal mortality:  

- NMR: stronger effect in most 
marginalised (OR: 0.41; 95% CI: 
0.28, 0.59) than in less 
marginalised (OR: 0.64; 95% CI: 
0.51, 0.80), p-value for 
difference=0.028 in year 2-3 
combined. Year 3: most 
marginalised OR: 0.30, and less 
marginalised OR: 0.65, p-value for 
difference=0.009. Consistently 
stronger - but not statistically 
significantly different - intervention 
effects by literacy, assets, and 
ownership, and caste/tribe.  
The stronger effect on the most 
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marginalised was concentrated in 

winter, particularly for early NMR. 

Houweling et 

al. 2016; India, 

Nepal, 

Bangladesh 

and Malawi 

Women's groups 

guided by local 

facilitators using 

participatory learning 

and action cycles to 

improve care-

seeking, newborn 

care practices, and 

maternal and 

neonatal mortality. 

Seven cluster randomised 

controlled trials, and 

qualitative focus group 

discussions and key 

informant interviews 

Quantitative sample: 70 

574 pregnancies;              

Qualitative: 225 FGDs 

with participating and non-

participating women and 

20 in-depth interviews 

High quality 

Socio-economic 

position (SEP): 

maternal 

education and 

wealth quintiles; 

Socio-

demographic 

position: maternal 

age and gravidity 

Random effects 

logistic 

regression, time 

trends and Wald 

tests. 

Coverage: Socio-economic 

differences in women‘s group 

attendance were small, except for 

sometimes lower attendance among 

the most educated (OR: 0.92, 95% CI: 

0.44, 1.93) and wealthiest women 

(OR: 1.19, 95% CI: 0.62, 2.29). 

Increases in attendance over the 

years were at least as high among 

lower as higher socio-economic 

groups.  

Qualitative results found that women 

of all socio-economic groups felt the 

intervention was relevant and 

interesting. The equitable effects were 

attributable to ‗soft targeting‘: 

facilitators encouraging all to attend, 

accessible and convenient for lower 

socio-economic groups, and meeting 

a perceived need. Family support and 

quality of facilitators were important to 

enhance effects. 

Houweling et 

al. 2017; India, 

Nepal, 

Bangladesh, 

Geographical clusters 

allocated to 

intervention or control 

arms. Participatory 

A meta-analysis of four 

participatory women‘s 

group interventions that 

were shown to be highly 

PCA-based asset 

index. Combined 

SEP measure 

comparing: ―most 

Random effects 

logistic 

regression, 

estimating 

Effects on behaviors: 

- Institutional delivery: no effects in 
low or high SEP.  

- Home care practices (hygiene, 
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Malawi learning and action 

groups were set up in 

the intervention 

areas. The groups 

identified and 

prioritised maternal 

and newborn health 

problems, and 

developed and 

evaluated strategies 

to address them. 

These included home 

visits to pregnant 

women, emergency 

funds, arrangements 

for emergency 

transport to a facility, 

and the preparation 

and distribution of 

safe delivery kits. The 

groups met monthly 

guided by a local 

facilitator for two to 

three years. Group 

members also made 

home visits to non-

members to share 

what they discussed 

effective in cluster 

randomised controlled 

trials in India (Jharkhand 

& Odisha), Nepal, 

Bangladesh-trial 2, and 

Malawi.   

Secondary analyses 

(results not reported here) 

with all six published 

women‘s group trials, 

including two trials 

(Bangladesh trial 1, 

Mumbai-India) that had 

insufficient population 

coverage to be able to 

have an effect on NMR. 

69,120 live births and 

2505 neonatal deaths 

were included. 

High quality  

marginalised‖ 

(women who were 

illiterate and poor) 

and ―less 

marginalised‖ (all 

other women). 

 

 

intervention 

effects (adjusted 

for baseline 

differences in 

the outcomes), 

separately for 

most and less 

marginalised; 

testing for 

differences in 

effects between 

these groups.  

Separate 

analyses for 

each trial (NMR 

and behaviours) 

and pooled 

analyses (NMR) 

for all trials 

combined.  

 

delayed bathing, thermal care and 
breastfeeding): strong effects 
(improvements) everywhere 
except Malawi, with no systematic 
socio-economic differences in 
effect.  
 

Effects on neonatal mortality: 

Meta-analysis findings:  

- NMR: strong intervention effects 
in lower SEP (50 to 63% reduction 
depending on SEP measure 
used) and in higher SEP (35 to 
44% reduction). For most 
marginalised, 63% reduction (95% 
CI: 48-74%) and for less 
marginalised, 35% reduction (95% 
CI: 15-50%) in last trial year (p-
value for difference=0.009).  

- Early NMR: strong effects on low 
and high SEP, no differences in 
effect.  
Most marginalised OR: 0.39 (95% 

CI: 0.26, 0.59) vs less 

marginalised OR: 0.56 (95% CI: 

0.41, 0.77), p-value for 

difference=0.171.  

Illiterate OR: 0.50 (95% CI: 0.36, 

0.71) vs literate OR: 0.47 (95% 

CI: 0.32, 0.68), p-value for 
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at groups. difference=0.783.  

Poorest OR: 0.48 (95% CI: 0.35, 

0.66) vs less poor OR: 0.47 (95% 

CI: 0.31, 0.70), p-value for 

difference=0.929. 

- Late NMR: strong effects for low 
socio-economic groups only; 
(borderline) statistically significant 
differences in effect between 
low/high socio-economic groups.  
Most marginalised OR: 0.28 (95% 

CI: 0.15, 0.52) vs less 

marginalised OR: 0.93 (95% CI: 

0.58, 1.49), p-value for 

difference=0.003. Illiterate OR: 

0.43 (95% CI: 0.26, 0.71) vs 

literate OR: 0.80 (95% CI: 0.45, 

1.41), p-value for 

difference=0.107.  

Poorest OR: 0.44 (95%: CI 0.27, 

0.71) vs less poor OR: 0.94 (95% 

CI: 0.52, 1.69), p-value for 

difference=0.051.  

- Among women not attending the 
groups, effects on NMR were 
similar or only somewhat smaller 
in the less compared to more 
marginalised group.  

The intervention design likely played a 

role by combining universal coverage 
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and ―soft targeting‖ by meeting in 

convenient places for poorer women, 

using accessible methods and 

language, and focusing on simple 

home-based practices that were 

important for newborn survival. The 

intervention was only effective when 

implemented with sufficient coverage, 

duration and intensity. Involving the 

wider community may have facilitated 

the diffusion of knowledge and 

practices.  

Målqvist et al. 

2016; Quang 

Ninh province, 

northern 

Vietnam 

Neonatal Health—

Knowledge Into 

Practice (NeoKIP) 

trial recruited and 

trained local women 

from women‘s union 

to be facilitators to 

conduct Plan-Study-

Do-Act cycles with 

groups of local 

stakeholders (health 

centre staff, women‘s 

union members, 

decision makers and 

lay health workers). 

Groups identified 

Cluster randomised 

controlled trial. 

Semi-structured 

interviews conducted at 

baseline (2008) and 

endline (2011) with: all 

women who had lost a 

newborn within the study 

period (185 in intervention 

and 185 in control areas), 

and a representative 

sample of 6% of all live 

births within 6-8 weeks 

after delivery (656 in 

intervention and 587 in 

Socio-economic 

(―structural‖) 

determinants: 

- Household 

wealth (PCA 

index), grouped 

into poor (lowest 

quintile) and non-

poor (four higher 

quintiles) 

- Maternal 

education (no 

primary school 

and primary 

school or higher) 

Multi-level 

logistic 

regression 

adjusting for and 

then stratified by 

socio-economic 

determinants. 

Effects on neonatal mortality:  

NMR: In third year of intervention, 

significant reduction in intervention 

compared to control area overall (OR: 

0.56, 95% CI: 0.36, 0.89). 

- NMR in intervention vs control 
areas at endline significantly 
reduced for poor by 69% (OR: 
0.31; 95% CI: 0.15, 0.66, p-
value<0.001) but not for non-poor. 
The reverse was observed by 
maternal education: 50% (OR: 
0.50; 95% CI: 0.28, 0.90) risk 
reduction among infants of 
women with at least primary 
education vs no effect among 
infants of women with less than 
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local issues related to 

maternal and 

newborn care and 

implemented targeted 

activities to improve 

them. 

control areas).  

High quality 

- Ethnicity (Kinh 

or minority 

groups) 

primary education. 
- Comparing baseline vs endline, 

went from significantly to not 
significantly higher NMR for poor 
vs non-poor in intervention area 
(baseline OR: 2.31, 95% CI: 1.12, 
4.78 vs endline OR: 1.60; 95% CI: 
0.60, 4.26). Control area baseline, 
no significant difference (baseline 
OR: 1.52; 95% CI: 0.76, 3.07), 
and at endline significantly lower 
NMR for non-poor than poor 
(endline OR: 6.28; 95% CI: 3.17, 
12.40).  

- Comparing baseline vs endline in 
intervention area, went from 
higher NMR among those with 
primary school or higher than 
those without primary school 
(baseline OR: 0.83, 95% CI: 0.37, 
1.85) to lower NMR among those 
with primary school or higher vs 
no primary school (endline OR: 
2.60, 95% CI: 0.84, 8.05). In 
control areas, those with primary 
school or higher had lower NMR 
than those without primary school 
at both baseline and endline 
(baseline OR: 2.26; 95% CI: 1.11, 
4.61 vs endline OR: 2.31; 95% CI: 
1.10, 4.85).  

- Comparing baseline and endline, 
in the intervention area at both 
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baseline and even more at 
endline, minority ethnic groups 
had significantly higher NMR than 
Kinh ethnic group (baseline OR: 
2.38; 95% CI: 1.20, 4.71 vs 
endline OR: 3.42; 95% CI: 1.19, 
9.98). In control areas, non-
significant but higher NMR among 
minority than Kinh ethnic groups 
in intervention (baseline OR: 1.72; 
95% CI: 0.82, 3.60; endline OR: 
1.44; 95% CI: 0.70, 2.97). 

Reductions in wealth inequities in 

NMR may be explained by groups 

being largely comprised by poorer 

members who could focus on issues 

they faced. The lack of equitable 

improvements by education may be 

because groups focused on actions 

that improved knowledge more than 

practices, allowing more educated 

women to benefit most even if 

targeted to the poorest. 

Mixed interventions 

Huq et al. 

2015; 

Sirajgong 

district, 

Bangladesh 

Volunteer trained 

community skilled 

birth attendants 

provide counseling, 

safe delivery kits, 

Repeated cross-sectional 

study, with pre- and post- 

surveys in 2009 and 2012 

respectively. 

3158 and 3431 mothers 

Explanatory 

socio-economic 

variables: 

maternal age, 

parity, PCA-based 

Descriptive and 

chi-square 

analyses. 

Separate 

logistic 

Effects on behaviours: more 

improvements in areas with low 

performance at baseline.  

4+ ANC by skilled providers: Improved 

significantly from baseline to endline in 
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information on 

emergency 

preparedness and 

safe home care 

practices.  

Community 

mobilisation through 

Community Support 

Groups meeting 

monthly. 

who delivered live or 

stillborn babies in baseline 

and endline surveys 

respectively. 

Moderate quality 

asset index for 

socio-economic 

status, poverty 

index, and 

husband‘s 

education.  

High, medium and 

low performing 

areas defined 

based on area‘s 

baseline socio-

economic status 

and skilled birth 

attendance. 

 

regression 

models by area 

performance 

level. 

low performing area (1.6 to 15.3%, 

p<0.001). Baseline to endline, 

significantly greater change in low 

compared to high performing areas 

(OR: 7.2; 95% CI: 3.6, 14.3) compared 

to high performing area (OR: 1.9; 95% 

CI: 1.1, 3.3) after adjusting for socio-

economic characteristics.  

Skilled birth attendance: Improved 

significantly from baseline to endline in 

low performing areas (12.6% to 38.3%, 

p<0.001). Baseline vs endline change 

greater in low performing areas (OR: 

4.9; 95% CI: 3.3, 7.2), than in high 

performing areas (OR: 1.7; 95% CI: 

1.3, 2.3), after adjusting for socio-

economic characteristics. 

Any PNC by skilled provider within 42 

days after delivery: Improved 

significantly from baseline to endline in 

low performing area (1.0% to 19.8%; p-

value<0.001). Baseline to endline, both 

significant but even greater change in 

high performing area (OR: 23.6; 95% 

CI: 8.5, 65.6) compared to low 

performing area (OR: 3.6; 95% CI: 0.7, 

18.6), after adjusting for socio-
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economic characteristics. 

They noted that long distances to 

emergency care and transport 

continued to be barriers to accessing 

maternal health services from skilled 

providers. 

Sousa et al. 

2013; Brazil 

National programme 

Sistemo Unico de 

Saude started in 

1988 to encourage 

universalised access 

to public facilities 

through support of 

CHWs. 

Cross sectional surveys 

using a panel data set 

from 1991 and 2000. 

Data on neonatal mortality 

per 1000 live births for 

1991 and 2000 (from 

Sousa et al. 2010). 

All 4267 Minimum 

Comparable Areas in 

Brazil. 

 

Low quality 

Poor Minimal 

Comparable 

Areas were those 

with more than 

50% of population 

below the poverty 

line. 

Controlled for 

characteristics of 

the Minimal 

Comparable 

Areas (levels of 

poverty, 

urbanisation and 

population 

density). 

Fixed-effect 

regression 

models 

separately for 

distributions of 

physicians, 

nurse 

professionals/ 

associates, and 

CHWs. 

Predictive 

models of trend 

in neonatal 

mortality from 

1991-2005 in 

poor and non-

poor areas. 

Effects on neonatal mortality: 

Significant relationship between higher 

density of CHWs and greater neonatal 

mortality overall. 

- Decrease in one community health 
worker per 1000 population 
associated with a 1.25% reduction 
in neonatal mortality overall 
(p<0.001), but had no association 
in poor areas.  

- Density of all health workers 
significantly related to lower NMR 
in rich areas, except for CHWs, 
which had a significant relationship 
with higher mortality (p<0.01).  

- Poverty level for all areas was 
independently associated with 
higher NMR (p<0.001). 
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Appendix 3  

 

Figure A.3.1 Prevalence of third trimester home visits in each caste group against 
the SII/RII value for each caste group 

 

Figure A.3.2 Prevalence of any third trimester home visits in each education group 
against the SII/RII value for each education group 
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Appendix 4 

 

Figure A.4.1 Prevalence of birth preparedness in each caste group against the 
SII/RII value for each caste group 

 

Figure A.4.2: Prevalence of birth preparedness in each education group against 
the SII/RII value for each education group 
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Figure A.4.3 Prevalence of institutional delivery in each caste group against the 
SII/RII value for each caste group 

 

Figure A.4.4 Prevalence of institutional delivery in each education group against 
the SII/RII value for each education group 
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Figure A.4.5 Prevalence of early breastfeeding with no prelacteal feed in each 
caste group against the SII/RII value for each caste group 

 

Figure A.4.6 Prevalence of early breastfeeding with no prelacteal feed in each 
education group against the SII/RII value for each education group 

0
.1

.2
.3

.4
.5

P
ro

p
o
rt

io
n
 r

e
p

o
rt

in
g
 e

a
rl
y
 b

re
a
s
tf
e
e

d
in

g
 w

it
h
 n

o
 p

re
la

c
te

a
l 
fe

e
d

0 .2 .4 .6 .8 1
Caste status SII/RII index

0
.1

.2
.3

.4
.5

P
ro

p
o
rt

io
n
 r

e
p

o
rt

in
g
 e

a
rl
y
 b

re
a
s
tf
e
e

d
in

g
 w

it
h
 n

o
 p

re
la

c
te

a
l 
fe

e
d

0 .2 .4 .6 .8 1
Education level SII/RII index



 

379 

 

 

 

Figure A.4.7 Prevalence of clean cord care in each caste group against the SII/RII 
value for each caste group 

 

Figure A.4.8 Prevalence of clean cord care in each education group against the 
SII/RII value for each education group 
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Figure A.4.9 Prevalence of delayed bathing for 24 hours in each caste group 
against the SII/RII value for each caste group 

 

Figure A.4.10 Prevalence of delayed bathing for 24 hours in each education group 
against the SII/RII value for each education group 
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Figure A.4.11 Prevalence of skin-to-skin contact in each caste group against the 
SII/RII value for each caste group 

 

Figure A.4.12 Prevalence of skin-to-skin contact in each education group against 
the SII/RII value for each education group 
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Figure A.4.13 Descriptive plot of birth preparedness by caste group, stratified by 
having any third trimester home visits 

 

Figure A.4.14: Descriptive plot of birth preparedness by education group, stratified 
by having any third trimester home visits 
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Figure A.4.15 Descriptive plot of institutional delivery by caste group, stratified by 
having any third trimester home visits 

 

Figure A.4.16 Descriptive plot of institutional delivery by education group, 
stratified by having any third trimester home visits 

0

10

20

30

40

50

60

70

80

90

100

ST SC OBC GC

In
s
ti

tu
ti

o
n

a
l 
d

e
li
v

e
ry

 (
%

) 

Caste group 

No third
trimester home
visits

Any third
trimester home
visits

0

10

20

30

40

50

60

70

80

90

100

None 1-5 standards 6-10 standards >10 standards

In
s
ti

tu
ti

o
n

a
l 
d

e
li
v

e
ry

 (
%

) 

Education level 

No third
trimester home
visits

Any third
trimester home
visits



 

384 

 

 

Figure A.4.17: Descriptive plot of delayed bathing by caste group, stratified by 
having any third trimester home visits 

 

Figure A.4.18: Descriptive plot of delayed bathing by education group, stratified by 
having any third trimester home visits 
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Table A.4.1 Comparisons of Odds Ratios and Rate Ratios for birth preparedness in 
GLM models adjusting for age, religion, caste and education 

Outcome:  

Birth 
preparedness 

Odds Ratio 
from logistic 
regression 
model 

Rate Ratio 
calculated from 
Odds Ratio

a. 

Rate Ratio 
from robust 
Poisson model 
log link GLM 

Rate Ratio from 
binomial log link 
GLM 

Any third 
trimester home 
visits 

    

No Ref Ref Ref Ref 

Yes 2.12 (2.04, 2.19) 1.57 (1.54, 1.59) 1.54 (1,51, 1.58) 1.54 (1.50, 1.59) 

Age     

15-24 years Ref Ref Ref Ref 

25-29 years 0.90 (0.86, 0.94) 0.93 (0.90, 0.96) 0.95 (0.92, 0.97) 0.95 (0.92, 0.97) 

30+ years 0.85 (0.81, 0.90) 0.89 (0.86, 0.93) 0.91 (0.88, 0.94) 0.91 (0.88, 0.95) 

Religion      

Hindu Ref Ref Ref Ref 

Muslim/ Other 0.85 (0.81, 0.89) 0.89 (0.86, 0.92) 0.91 (0.88, 0.94) 0.91 (0.88, 0.94) 

Caste     

Scheduled Tribe Ref Ref Ref Ref 

Scheduled Caste 1.28 (1.16, 1.41) 1.18 (1.10, 1.25) 1.17 (1.10, 1.24) 1.17 (1.08, 1.26)  

Other Backward 
Class 

1.31 (1.19, 1.44) 1.19 (1.12, 1.27) 1.18 (1.11, 1.26) 1.18 (1.10, 1.28) 

General Caste 1.72 (1.55, 1.91) 1.40 (1.32, 1.48) 1.35 (1.27, 1.44) 1.35 (1.25, 1.47) 

Education 
(standards) 

    

None/ illiterate Ref Ref Ref Ref 

1-5 1.32 (1.24, 1.40) 1.20 (1.15, 1.24) 1.18 (1.14, 1.22) 1.18 (1.13, 1.23) 

6-10 1.55 (1.48, 1.63) 1.32 (1.29, 1.36) 1.28 (1.25, 1.31) 1.28 (1.24, 1.33) 

>10 2.36 (2.22, 2.50) 1.65 (1.60, 1.70) 1.54 (1.49, 1.58) 1.54 (1.48, 1.60) 
a. 

Formula used was from Zhang (1998): [RR = OR / (1 – P0) + (P0 x OR)], where Po is the rate of 
the outcome among the ―non-exposed‖ group, in this case those without third trimester home 
visits. 
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Table A.4.2 Comparisons of Odds Ratios and Rate Ratios for early breastfeeding 
with no prelacteal feed in GLM models adjusting for age, religion, caste and 
education 

Outcome: Early 
breastfeeding 
within one hour 
and no 
prelacteal feed 

Odds Ratio 
from logistic 
regression 
model 

Rate Ratio 
calculated from 
Odds Ratio

a. 

Rate Ratio from 
robust Poisson 
model log link 
GLM 

Rate Ratio from 
binomial log 
link GLM 

Any third 
trimester home 
visits 

    

No Ref Ref Ref Ref 

Yes 1.41 (1.34, 1.47) 1.32 (1.27, 1.36)  1.32 (1.27, 1.36) 1.31 (1.27, 1.36) 

Age     

15-24 years Ref Ref Ref Ref 

25-29 years 1.09 (1.04, 1.15) 1.07 (1.03, 1.12) 1.07 (1.03, 1.12) 1.07 (1.03, 1.12) 

30+ years 1.10 (1.03, 1.17) 1.08 (1.03, 1.14) 1.08 (1.02 1.13) 1.08 (1.02, 1.13) 

Religion      

Hindu Ref Ref Ref Ref 

Muslim/ Other 0.88 (0.83, 0.93)  0.90 (0.85, 0.94) 0.90 (0.86, 0.95) 0.90 (0.86, 0.95) 

Caste     

Scheduled Tribe Ref Ref Ref Ref 

Scheduled Caste 0.84 (0.75, 0.94) 0.86 (0.78, 0.95) 0.87 (0.80, 0.95) 0.88 (0.81, 0.96) 

Other Backward 
Class 

0.84 (0.75, 0.97) 0.86 (0.78, 0.98) 0.87 (0.80, 0.95) 0.88 (0.81, 0.95) 

General Caste 0.85 (0.76, 0.97) 0.87 (0.79, 0.98) 0.88 (0.80, 0.97) 0.89 (0.81, 0.98) 

Education 
(standards) 

    

None/ illiterate Ref Ref Ref Ref 

1-5 standards 0.99 (0.92, 1.07) 0.99 (0.93, 1.06) 0.99 (0.94, 1.05) 0.99 (0.94, 1.05) 

6-10 standards 1.03 (0.97, 1.09) 1.03 (0.98, 1.07) 1.02 (0.97, 1.07) 1.02 (0.97, 1.07) 

>10 standards 1.04 (0.96, 1.11) 1.03 (0.97, 1.09) 1.03 (0.97, 1.09) 1.03 (0.97, 1.09) 
a. 

Formula from Zhang (1998): [RR = OR / (1 – P0) + (P0 x OR)], where Po is the rate of the 
outcome among the ―non-exposed‖ group, in this case those without early breastfeeding and no 
prelacteal feed.
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Table A.4.3 The association between birth preparedness and exposure to any third trimester home visits among women 
who delivered in the last two months 

 

Birth 
preparedness 
(%) 

Model 1) Unadjusted  Model 2) Adjusted for 
maternal age and 
religion 

Model 3) Adjusted for 
maternal age, religion, 
caste, and education 

Model 4) Adjusted for 
maternal age, religion, 
caste, education, any 
complications and 
ANC check-ups 

Variables 
 RD (95% 

CI) 
RR (95% 
CI) 

RD (95% 
CI) 

RR (95% 
CI) 

RD (95% 
CI) 

RR (95% 
CI) 

RD (95% 
CI) 

RR (95% 
CI) 

Any third 
trimester home 
visits  

 
 

 
 

 
 

   

No 31.5 (31.0, 32.1)  Ref Ref Ref Ref Ref Ref Ref Ref 

Yes  49.7 (49.1, 50.3) 
18.2 (17.3, 

19.0) 
1.58 (1.54, 

1.61) 
18.0 (17.2, 

18.8) 
1.57 (1.53, 

1.60) 
17.4 (16.5, 

18.2) 
1.54 (1.51, 

1.58) 
15.0 (14.2, 

15.8) 
1.46 (1.42, 

1.49) 

Age          

15-24 years  45.4 (44.7, 46.1)  
 

Ref Ref Ref Ref Ref Ref 

25-29 years 40.2 (39.6, 40.9)  
 -5.2 (-6.1,  

-4.3) 
0.89 (0.87, 

0.91) 
-2.5 (-3.9,  

-1.5) 
0.95 (0.92, 

0.97) 
-2.0 (-2.8,  

-0.94) 
0.96 (0.94, 

0.98) 

30+ years
 

35.8 (34.8, 36.7)  
 -9.0 (-10.1, 

-7.8) 
0.80 (0.79, 

0.83) 
-3.6 (-4.7,  

-2.4) 
0.91 (0.89, 

0.94) 
-2.7 (-3.9,  

-1.6) 
0.93 (0.90, 

0.96) 

Religion   
 

      

Hindu  42.8 (42.3, 43.2)   Ref Ref Ref Ref Ref Ref 

Muslim or other 35.8 (34.9, 36.8)   
 -5.3 (-6.4,  

-4.3) 
0.87 (0.85, 

0.89) 
-3.6 (-4.6,  

-2.5) 
0.91 (0.88, 

0.94) 
-4.1 (-5.2,  

-3.1) 
0.90 (0.87, 

0.92) 
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Birth 
preparedness 
(%) 

Model 1) Unadjusted  Model 2) Adjusted for 
maternal age and 
religion 

Model 3) Adjusted for 
maternal age, religion, 
caste, and education 

Model 4) Adjusted for 
maternal age, religion, 
caste, education, any 
complications and 
ANC check-ups 

Caste  
 

 
 

 
 

 
 

 
 

Scheduled Tribe 32.6 (30.7, 34.6)  
 

 
 Ref Ref Ref Ref 

Scheduled Caste 41.0 (40.2, 41.9)   
 

 
 5.5 (3.5, 

7.6) 
1.17 (1.10, 

1.24) 
3.9 (1.9, 

5.9) 
1.13 (1.06, 

1.20) 

Other Backward 
Class 

41.7 (41.1, 42.3)  
 

 
 6.1 (4.1, 

8.1) 
1.18 (1.11, 

1.26) 
4.4 (2.5, 

6.4) 
1.14 (1.08, 

1.21) 

General Caste 50.3 (49.1, 51.6)  
 

 
 12.2 (10.0, 

14.5) 
1.35 (1.27, 

1.44) 
9.7 (7.4, 

11.9) 
1.28 (1.20, 

1.36) 

Education          

None/illiterate  35.1 (34.5, 35.6)  
 

 
 Ref Ref Ref Ref 

1- 5 standards 43.4 (42.1, 44.7)  
 

 
 6.6 (5.2, 

7.9) 
1.18 (1.14, 

1.22) 
5.6 (4.2, 

6.9) 
1.15 (1.11, 

1.19) 

6-10 standards 48.4 (47.5, 49.4)  
 

 
 10.4 (9.2, 

11.5) 
1.28 (1.25, 

1.31) 
9.0 (7.8, 

10.1) 
1.24 (1.20, 

1.27) 

>10  standards 59.4 (58.2, 60.6)  
 

 
 20.3 (18.9, 

21.6) 
1.54 (1.49, 

1.58) 
18.0 (16.6, 

9.4) 
1.45 (1.41, 

1.49) 

Any pregnancy 
complications 

 
 

 
 

 
 

 
 

 

No  40.6 (40.2, 41.1)  
 

 
   Ref Ref 

Yes 45.1 (44.1, 46.1)  
 

 
 

 
 5.2 (4.1, 

6.2) 
1.13 (1.10, 

1.16) 
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Birth 
preparedness 
(%) 

Model 1) Unadjusted  Model 2) Adjusted for 
maternal age and 
religion 

Model 3) Adjusted for 
maternal age, religion, 
caste, and education 

Model 4) Adjusted for 
maternal age, religion, 
caste, education, any 
complications and 
ANC check-ups 

Any ANC 
checkups 

  
 

 
 

    

No 32.9 (32.3, 33.4)       Ref Ref 

Yes  50.6 (50.0, 51.2)  
 

 
 

  
11.6 (10.8, 

12.5) 
1.33 (1.30, 

1.36) 

 

  



 

 

3
9
0
 

Table A.4.4 The association between institutional delivery and exposure to any third trimester home visits among women 
who delivered in the last two months  

 

Institutional 
delivery (%) 

Model 1) Unadjusted  Model 2) Adjusted for 
maternal age and 
religion 

Model 3) Adjusted for 
maternal age, religion, 
caste and education 

Model 4) Adjusted for 
maternal age, religion, 
caste, education, any 
ANC checkups and 
pregnancy 
complications  

Variables  
RD (95% 
CI) 

RR (95% 
CI) 

RD (95% 
CI) 

RR (95% 
CI) 

RD (95% 
CI) 

RR (95% 
CI) 

RD (95% 
CI)

a. 
RR (95% 
CI) 

Any third 
trimester home 
visits  

         

No 54.2 (53.6, 54.9) Ref Ref Ref Ref Ref Ref Ref Ref 

Yes 71.1 (70.6, 71.6) 
16.8 (16.0, 

17.7) 
1.31 (1.29, 

1.33) 
16.6 (15.8, 

7.4) 
1.31 (1.30, 

1.33) 
14.9 (14.1, 

15.7) 
1.29 (1.27, 

1.31) 
13.0  

1.23 (1.22, 
1.25) 

Age          

15-24 years  69.5 (68.9, 70.1)   Ref Ref Ref Ref Ref Ref 

25-29 years 61.4 (60.7, 70.1)   
-8.0 (-8.9,  

-7.1 
0.88 (0.87, 

0.89) 
-4.2 (-5.1,  

-3.4) 
0.93 (0.92, 

0.94) 
-3.7 (-4.3,  

-3.1) 
0.94 (0.93, 

0.95) 

30+ years
 

55.0 (54.1, 56.0)   
-13.8 ( 
-14.9,  
-12.6) 

0.80 (0.78, 
0.81) 

-6.8 (-8.0,  
-5.6) 

0.89 (0.87, 
0.91) 

-5.5 (-6.5,  
-4.5) 

0.90 (0.88, 
0.92) 

Religion          

Hindu  64.3 (63.9, 64.8)    Ref Ref Ref Ref Ref Ref 

Muslim or other 59.5 (58.5, 60.4)   
-2.9 (-4.0,  

-1.9) 
0.95 (0.94, 

0.97) 
-0.69 (-1.8, 

0.37) 
0.99 (0.97, 

1.01) 
-1.2 (-2.2,  

-0.23) 
0.98 (0.96, 

0.99) 
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Institutional 
delivery (%) 

Model 1) Unadjusted  Model 2) Adjusted for 
maternal age and 
religion 

Model 3) Adjusted for 
maternal age, religion, 
caste and education 

Model 4) Adjusted for 
maternal age, religion, 
caste, education, any 
ANC checkups and 
pregnancy 
complications  

Variables  
RD (95% 
CI) 

RR (95% 
CI) 

RD (95% 
CI) 

RR (95% 
CI) 

RD (95% 
CI) 

RR (95% 
CI) 

RD (95% 
CI)

a. 
RR (95% 
CI) 

Caste           

Scheduled 
Tribe 

55.1 (53.0, 57.2)     Ref Ref Ref Ref 

Scheduled 
Caste 

62.3 (61.4, 63.1)     
4.3 (2.2, 

6.5) 
1.08 (1.04, 

1.12) 
1.5 (0.67, 

2.2) 
1.05 (1.01, 

1.10) 

Other Backward 
Class 

63.4 (62.8, 64.0)     
5.0 (2.9, 

7.1) 
1.09 (1.05, 

1.13) 
2.2 (1.6, 

2.7) 
1.06 (1.02, 

1.10) 

General Caste 71.5 (70.4, 72.6)     
8.9 (6.6, 

11.1) 
1.16 (1.12, 

1.21) 
6.9 

1.12 (1.07, 
1.16) 

Education           

None/ illiterate  55.6 (55.1, 56.2)     Ref Ref Ref Ref 

1-5 standards 65.6 (64.3, 66.8)     
7.9 (6.5, 

9.2) 
1.14 (1.12, 

1.16) 
7.2 (6.0, 

8.5) 
1.12 (1.07, 

1.16) 

6-10 standards 73.1 (72.2, 74.0)     
14.2 (13.1, 

15.3) 
1.25 (1.23, 

1.27) 
12.8 (11.9, 

13.6) 
1.22 (1.20, 

1.24) 

>10 standards 83.9 (83.0, 84.8)     
22.8 (21.7, 

23.9) 
1.42 (1.40, 

1.44) 
21.7 

1.36 (1.34, 
1.38) 

Any pregnancy 
complications 

         

No 62.7 (62.2, 63.1)       Ref Ref 

Yes 66.9 (65.9, 67.8)       5.1 
1.08 (1.07, 

1.10) 
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Institutional 
delivery (%) 

Model 1) Unadjusted  Model 2) Adjusted for 
maternal age and 
religion 

Model 3) Adjusted for 
maternal age, religion, 
caste and education 

Model 4) Adjusted for 
maternal age, religion, 
caste, education, any 
ANC checkups and 
pregnancy 
complications  

Variables  
RD (95% 
CI) 

RR (95% 
CI) 

RD (95% 
CI) 

RR (95% 
CI) 

RD (95% 
CI) 

RR (95% 
CI) 

RD (95% 
CI)

a. 
RR (95% 
CI) 

Any ANC 
checkups 

         

No 53.9 (53.3, 54.5)       Ref Ref 

Yes 73.6 (73.1, 74.2)       13.3 
1.24 (1.22, 

1.25) 
a. 

Convergence failure occurred for model 4 with identity link, therefore estimates taken from the model run with 30 iterations, after which the log 
likelihood changed little  
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Table A.4.5 The association between early breastfeeding with no prelacteal feed and exposure to any third trimester home 
visits among women who delivered in the past two months, and the extent to which this changes when adjusting for their 
socio-economic position (caste and education)  

 

Breastfeeding 
(%) 

Model 1) Unadjusted  Model 2) Adjusted for 
maternal age and 
religion 

Model 3) Adjusted for 
maternal age, religion, 
caste, and education 

Model 4) Adjusted for 
maternal age, religion, 
caste, education, any 
ANC checkups and 
complications  

Variables 
 RD (95% 

CI) 
RR (95% 
CI) 

RD (95% 
CI) 

RR (95% 
CI) 

RD (95% 
CI) 

RR (95% 
CI) 

RD (95% 
CI) 

RR (95% 
CI) 

Any third 
trimester home 
visits  

   
  

    

No 16.8 (16.3, 17.3) Ref Ref Ref Ref Ref Ref Ref Ref 

Yes 22.1 (21.6, 22.6) 
5.3 (4.6, 

6.0) 
1.32 (1.27, 

1.36) 
  5.3 (4.6, 

6.0) 
1.32 (1.27, 

1.36) 
4.4 (3.7, 

5.1) 
1.25 (1.20, 

1.30)  

Age           

15-24 years  19.0 (18.5, 19.5)   
Ref Ref 

Ref Ref Ref Ref 

25-29 years 20.3 (19.7, 20.8)   
  1.4 (0.6, 

2.1) 
1.07 (1.03, 

1.12) 
1.5 (0.73, 

2.3) 
1.08 (1.04, 

1.12) 

30+ years
 

20.0 (19.3, 20.8)   
  1.5 (0.48, 

2.5) 
1.08 (1.02, 

1.13) 
1.8 (0.87, 

2.8) 
1.10 (1.04, 

1.15) 

Religion    
  

    

Hindu  20.1 (19.7, 20.5)   
Ref Ref 

Ref Ref Ref Ref 

Muslim or other 18.0 (17.2, 18.7)   
  -1.9 (-2.8,  

-0.98) 
0.90 (0.86, 

0.95) 
-1.9 (-2.8,  

-1.0) 
0.89 (0.85, 

0.94) 
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Breastfeeding 
(%) 

Model 1) Unadjusted  Model 2) Adjusted for 
maternal age and 
religion 

Model 3) Adjusted for 
maternal age, religion, 
caste, and education 

Model 4) Adjusted for 
maternal age, religion, 
caste, education, any 
ANC checkups and 
complications  

Caste           

Scheduled 
Tribe 

21.7 (20.0, 23.5)   
  

Ref Ref Ref Ref 

Scheduled 
Caste 

19.8 (19.1, 20.5)   
  -3.3 (-5.2,  

-1.5) 
0.87 (0.80, 

0.95) 
-4.4 (-6.2,  

-2.5) 
0.84 (0.77, 

0.92) 

Other Backward 
Class 

19.5 (19.0. 20.0)   
  -3.1 (-4.9,  

-1.3) 
0.88 (0.80, 

0.97) 
-4.4 (-6.2,  

-2.6) 
0.84 (0.77, 

0.91) 

General Caste 19.5 (18.6, 20.5)   
  -3.0 (-5.0,  

-1.0) 
.89 (0.81, 

0.98) 
-4.6 (-6.5,  

-2.6) 
0.85 (0.77, 

0.93) 

Education           

None/ illiterate  19.5 (19.1, 20.0)   
  

Ref Ref Ref Ref 

1-5 standards 19.5 (18.5, 20.5)   
  -0.21 (-1.4, 

0.92) 
0.99 (0.94, 

1.05) 
-0.27 (-1.4, 

0.85) 
0.99 (0.93, 

1.05) 

6-10 standards 20.1 (19.3, 20.9)   
  

0.42 (        
-0.52, 1.4) 

1.02 (0.97, 
1.07) 

0.09 (        
-0.86, 
1.04) 

1.00 (0.96, 
1.05) 

>10  standards 20.2 (19.2, 21.2)   
  0.56 (        

-0.57, 1.7) 
1.03 (0.97, 

1.09) 
0.02 (-1.1, 

1.2) 
0.99 (0.94, 

1.05) 

Any pregnancy 
complications 

   
  

    

No 20.1 (19.7, 20.5)   
  

  Ref Ref 

Yes 18.0 (17.2, 18.8)   
  

  
0.1 (-0.82, 

1.0) 
0.99 (0.94, 

1.05) 
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Breastfeeding 
(%) 

Model 1) Unadjusted  Model 2) Adjusted for 
maternal age and 
religion 

Model 3) Adjusted for 
maternal age, religion, 
caste, and education 

Model 4) Adjusted for 
maternal age, religion, 
caste, education, any 
ANC checkups and 
complications  

Any 
intrapartum 
complications 

   
  

    

No 21.3 (20.8, 21.8)   
  

  Ref Ref 

Yes 17.2 (17.0, 17.7)   
  

  
-4.2 (-4.9,  

-3.4) 
0.81 (0.77, 

0.84) 

Any ANC 
checkups 

   
  

    

No 17.4 (16.9, 17.8)       Ref Ref 

Yes 22.2 (21.7, 22.7)   
  

  
4.1 (3.3, 

4.8) 
1.24 (1.20, 

1.29 
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Table A.4.6 The association between exposure to any third trimester home visits and clean cord care among women who 
delivered in the past two months, and the extent to which this changes when adjusting for their socio-economic position 
(caste and education)  

 

Clean cord care 
(%) 

Model 1) Unadjusted  Model 2) Adjusted for 
maternal age and 
religion 

Model 3) Adjusted for 
maternal age, religion, 
caste, and education 

Model 4) Adjusted for 
maternal age, religion, 
caste, education, any 
complications and ANC 

Variables 
 RD (95% 

CI) 
RR (95% 
CI) 

RD (95% 
CI) 

RR (95% 
CI) 

RD (95% 
CI) 

RR (95% 
CI) 

RD (95% 
CI) 

RR (95% 
CI) 

Any third 
trimester home 
visits  

   
  

    

No 42.4 (41.8, 43.0)  Ref Ref Ref Ref Ref Ref Ref Ref 

Yes 39.7 (39.2, 40.3) 
-2.7 (-3.5,  

-1.8) 
0.94 (0.92, 

0.96) 
-2.8 (-3.7,  

-2.0) 
0.93 (0.92, 

0.95) 
-2.7 (-3.5,  

-1.8) 
0.94 (0.92, 

0.96) 
-2.8 (-3.7,  

-1.9) 
0.93 (0.91, 

0.95) 

Age          

15-24 years  41.6 (40.9, 42.3)   Ref Ref Ref Ref Ref Ref 

25-29 years 40.9 (40.2, 41.5)   
-0.62 (-1.6, 

0.33) 
0.99 (0.96, 

1.01) 
-0.02 (-1.2, 

0.77) 
1.00 (0.97, 

1.02) 
-0.30 (-1.3, 

0.66)  
0.99 (0.97, 

1.02)  

30+ years
 

39.8 (38.8, 40.7)   
-1.5 (-2.7,  

-0.37) 
0.96 (0.93, 

0.99) 
-0.75 (-2.0, 

0.48) 
0.98 (0.95, 

1.01) 
-0.60 (-1.8, 

0.63) 
0.98 (0.96, 

1.02) 

Religion          

Hindu  41.6 (41.1, 42.0)   Ref Ref Ref Ref Ref Ref 

Muslim or other 38.3 (37.3, 39.2)   
-3.4 (-4.4,  

-2.3) 
0.92 (0.89, 

0.95) 
-1.6 (-2.7, 

0.48) 
0.96 (0.93, 

0.99)  
-1.5 (-2.6,  

-0.37) 
0.96 (0.94, 

0.99) 
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Clean cord care 
(%) 

Model 1) Unadjusted  Model 2) Adjusted for 
maternal age and 
religion 

Model 3) Adjusted for 
maternal age, religion, 
caste, and education 

Model 4) Adjusted for 
maternal age, religion, 
caste, education, any 
complications and ANC 

Variables 
 RD (95% 

CI) 
RR (95% 
CI) 

RD (95% 
CI) 

RR (95% 
CI) 

RD (95% 
CI) 

RR (95% 
CI) 

RD (95% 
CI) 

RR (95% 
CI) 

Caste           

Scheduled 
Tribe 

49.3 (47.5, 51.7)   
  

Ref Ref Ref Ref 

Scheduled 
Caste 

44.2 (43.4, 45.0)   
  -5.2 (-7.5,      

-2.9) 
0.89 (0.85, 

0.94) 
-5.6 (-7.9,  

-3.3) 
0.89 (0.85, 

0.93) 

Other Backward 
Class 

39.9 (39.2, 40.5)   
  -9.5 (-11.7,  

-7.3) 
0.81 (0.77, 

0.84) 
-10.0 (         

-12.1, -7.8) 
0.80 (0.76, 

0.84) 

General Caste 38.8 (37.6, 40.1)   
  -11.1 (       

-13.6, -8.7) 
0.78 (0.74, 

0.82) 
-11.3 (        

-13.7, -8.9) 
0.77 (0.73, 

0.81) 

Education           

None/ illiterate  40.1 (39.6, 40.7)     Ref Ref Ref Ref 

1-5 standards 40.6 (39.3, 41.9)   
  0.58 (        

-0.83, 2.0)  
1.01 (0.98, 

1.05) 
0.84 (        

-0.57, 2.3)  
1.02 (0.98, 

1.06) 

6-10 standards 40.7 (39.7, 41.7)   
  0.63 (        

-0.54, 1.8) 
1.01 (0.99, 

1.04) 
0.89 (           

-0.28, 2.1) 
1.02 (0.99, 

1.05) 

>10 standards 45.6 (44.3, 46.8)   
  5.8 (4.4, 

7.2) 
1.14 (1.11, 

1.18) 
6.0 (4.6, 

7.5) 
1.15 (1.11, 

1.19) 

Any pregnancy 
complications 

   
  

    

No 42.1 (41.6, 42.5)       Ref Ref 

Yes 35.7 (34.7, 36.7)   
  

  
-5.1 (-6.2,  

-3.9) 
0.88 (0.85, 

0.91) 
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Clean cord care 
(%) 

Model 1) Unadjusted  Model 2) Adjusted for 
maternal age and 
religion 

Model 3) Adjusted for 
maternal age, religion, 
caste, and education 

Model 4) Adjusted for 
maternal age, religion, 
caste, education, any 
complications and ANC 

Variables 
 RD (95% 

CI) 
RR (95% 
CI) 

RD (95% 
CI) 

RR (95% 
CI) 

RD (95% 
CI) 

RR (95% 
CI) 

RD (95% 
CI) 

RR (95% 
CI) 

Any 
intrapartum 
complications 

   

  

    

No 42.7 (42.2, 43.3)       Ref Ref 

Yes 38.1 (37.4, 38.8)   
  

  
-3.6 (-4.6,  

-2.7) 
0.91 (0.89, 

0.94) 

Any ANC 
checkup 

   
  

    

No 41.4 (40.8, 42.0)   
  

  Ref Ref 

Yes 40.5 (39.9, 41.1)   
  

  
-0.36 (-1.2, 

0.53) 
0.99 (0.97, 

1.01) 
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Table A.4.7 The association between exposure to any third trimester home visits and delayed bathing for 24 hours among 
women who delivered in the past two months, and the extent to which this changes when adjusting for their socio-
economic position (caste and education) 

 

Delayed 
bathing for 24 
hours (%) 

Model 1) Unadjusted  Model 2) Adjusted for 
maternal age and 
religion 

Model 3) Adjusted for 
maternal age, religion, 
caste, and education 

Model 4) Adjusted for 
maternal age, religion, 
caste, education, any 
complications and ANC 

Variables 
 RD (95% 

CI) 
RR (95% 
CI) 

RD (95% 
CI) 

RR (95% 
CI) 

RD (95% 
CI) 

RR (95% 
CI) 

RD (95% 
CI) 

RR (95% 
CI) 

Any third 
trimester home 
visits  

   
  

    

No 79.8 (79.2, 80.3) Ref Ref Ref Ref Ref Ref Ref Ref 

Yes 87.7 (87.3, 88.1) 
8.0 (7.3, 

8.6) 
1.10 (1.09, 

1.11) 
7.9 (7.2, 

8.5) 
1.10 (1.09, 

1.11) 
7.5 (6.8, 

8.1) 
1.10 (1.09, 

1.11) 
6.8 (6.2, 

7.5) 
1.09 (1.08, 

1.10) 

Age          

15-24 years  85.5 (85.0, 86.0)   Ref Ref Ref Ref Ref Ref 

25-29 years 84.0 (83.5, 84.5)   
-1.5 (-2.2,  

-0.84) 
0.98 (0.97, 

1.00) 
-0.60 (-1.3, 

0.07) 
0.99 (0.98, 

1.00) 
-0.39 (-1.1, 

0.27) 
0.99 (0.99, 

1.00) 

30+ years
 

81.4 (80.6, 82.2)   
-3.9 (-4.8,  

-3.0) 
0.95 (0.94, 

0.96) 
-2.1 (-3.1, 

0.07) 
0.97 (0.96, 

0.98) 
-1.9 (-2.8,  

-0.94) 
0.98 (0.96, 

0.99) 

Religion          

Hindu  84.3 (83.9, 84.6)   Ref Ref Ref Ref Ref Ref 

Muslim or other 83.3 (82.6, 84.0)   
-0.24 (-1.0, 

0.56) 
1.00 (0.99, 

1.01) 
0.92 (0.08, 

1.8)  
1.01 (1.00, 

1.02) 
0.75 (-0.09, 

1.6) 
1.01 (1.00, 

1.02) 
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Delayed 
bathing for 24 
hours (%) 

Model 1) Unadjusted  Model 2) Adjusted for 
maternal age and 
religion 

Model 3) Adjusted for 
maternal age, religion, 
caste, and education 

Model 4) Adjusted for 
maternal age, religion, 
caste, education, any 
complications and ANC 

Variables 
 RD (95% 

CI) 
RR (95% 
CI) 

RD (95% 
CI) 

RR (95% 
CI) 

RD (95% 
CI) 

RR (95% 
CI) 

RD (95% 
CI) 

RR (95% 
CI) 

Caste           

Scheduled 
Tribe 

83.5 (81.8, 85.0)     Ref Ref Ref Ref 

Scheduled 
Caste 

83.4 (84.7, 86.0)     
0.86 (-0.76, 

2.5) 
1.01 (0.99, 

1.03) 
0.54 (-1.1, 

2.1) 
1.01 (0.99, 

1.03) 

Other Backward 
Class 

83.4 (82.9, 83.8)     
-1.1 (-2.7, 

0.48) 
0.98 (0.96, 

1.00) 
-1.3 (-2.9, 

0.22) 
0.98 (0.96, 

1.00) 

General Caste 85.5 (84.6, 86.4)     
-0.17 (-1.9, 

1.6) 
0.99 (0.97, 

1.01) 
-0.78 (-2.5, 

0.93) 
0.99 (0.97, 

1.01) 

Education           

None/ illiterate  82.0 (81.5, 82.4)     Ref Ref Ref Ref 

1-5  standards 85.0 (84.0, 85.9)     
2.1 (1.1, 

3.1) 
1.03 (1.01, 

1.04) 
1.7 (0.67, 

2.7) 
1.02 (1.01, 

1.04) 

6-10 standards 86.5 (85.8, 87.1)     
3.4 (2.6, 

4.3) 
1.04 (1.03, 

1.05) 
2.9 (2.1, 

3.8) 
1.04 (1.03, 

1.05) 

>10 standards 89.9 (89.1, 90.6)     
6.4 (5.5, 

7.3) 
1.09 (1.07, 

1.10) 
5.6 (4.7, 

6.5) 
1.08 (1.07, 

1.09) 

Any pregnancy 
complications 

         

No 83.7 (83.3, 84.0)       Ref Ref 

Yes 86.0 (85.3, 86.7)       
1.7 (0.88, 

2.5) 
1.02 (1.01, 

1.03) 
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Delayed 
bathing for 24 
hours (%) 

Model 1) Unadjusted  Model 2) Adjusted for 
maternal age and 
religion 

Model 3) Adjusted for 
maternal age, religion, 
caste, and education 

Model 4) Adjusted for 
maternal age, religion, 
caste, education, any 
complications and ANC 

Variables 
 RD (95% 

CI) 
RR (95% 
CI) 

RD (95% 
CI) 

RR (95% 
CI) 

RD (95% 
CI) 

RR (95% 
CI) 

RD (95% 
CI) 

RR (95% 
CI) 

Any 
intrapartum 
complications 

         

No 83.0 (82.6, 83.4)       Ref Ref 

Yes 85.9 (85.4, 86.4)       
1.6 (0.99, 

2.5) 
1.04 (1.02, 

1.03) 

Any ANC 
checkups 

         

No 81.4 (81.0, 81.9)       Ref Ref 

Yes 87.0 (86.5, 87.4)       
3.2 (2.5, 

3.8) 
1.04 (1.03, 

1.04) 
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Table A.4.8 The association between exposure to any third trimester home visits and skin-to-skin contact among women 
who delivered in the past two months, and the extent to which this changes when adjusting for their socio-economic 
position (caste and education)  

 

Skin-to-skin 
contact (%) 

Model 1) Unadjusted  Model 2) Adjusted for 
maternal age and 
religion 

Model 2) Adjusted for 
maternal age, religion, 
caste, and education 

Model 3) Adjusted for 
maternal age, religion, 
caste, education, any 
complications and ANC 

Variables  
RD (95% 
CI) 

RR (95% 
CI) 

RD (95% 
CI) 

RR (95% 
CI) 

RD (95% 
CI) 

RR (95% 
CI) 

RD (95% 
CI) 

RR (95% 
CI) 

Any third 
trimester home 
visits  

   
  

    

No 22.3 (21.8, 22.9) Ref Ref Ref Ref Ref Ref Ref Ref 

Yes 24.5 (24.0, 25.0) 
2.2 (1.4, 

2.9) 
1.10 (1.06, 

1.13) 
2.1 (1.4, 

2.9) 
1.10 (1.06, 

1.13) 
2.2 (1.5, 

2.9) 
1.10 (1.06, 

1.13) 
3.0 (2.3, 

3.8) 
1.14 (1.10, 

1.17) 

Age          

15-24 years  24.9 (24.3, 25.5)   
Ref Ref 

Ref Ref Ref Ref 

25-29 years 23.0 (22.5, 23.6)   
-1.8 (-2.7,  

-1.0) 
0.93 (0.89, 

0.96) 
-1.5 (-2.3,  

-0.63) 
0.94 (0.91, 

0.97) 
-1.3 (-2.1,  

-0.49) 
0.94 (0.91, 

0.97) 

30+ years
 

21.7 (20.9, 22.5)   
-3.1 (-4.1,  

-2.1) 
8.8 (8.4, 

9.2) 
-2.4 (-3.5,  

-1.4) 
0.90 (0.86, 

0.94) 
-2.4 (-3.4,  

-1.4) 
0.89 (0.85, 

0.93) 

Religion    
  

    

Hindu  23.7 (23.3, 24.1)   
Ref Ref 

Ref Ref Ref Ref 

Muslim or other 22.6 (21.7, 23.4)   
-0.86 (-1.8, 

0.07) 
9.6 (9.3, 

1.01) 
-0.99 (-1.1, 

0.86) 
0.99 (0.95, 

1.04) 
0.06 (        

-0.89, 1.0) 
0.99 (0.95, 

1.04) 
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Skin-to-skin 
contact (%) 

Model 1) Unadjusted  Model 2) Adjusted for 
maternal age and 
religion 

Model 2) Adjusted for 
maternal age, religion, 
caste, and education 

Model 3) Adjusted for 
maternal age, religion, 
caste, education, any 
complications and ANC 

Variables  
RD (95% 
CI) 

RR (95% 
CI) 

RD (95% 
CI) 

RR (95% 
CI) 

RD (95% 
CI) 

RR (95% 
CI) 

RD (95% 
CI) 

RR (95% 
CI) 

Caste           

Scheduled 
Tribe 

26.8 (25.0, 28.7)   
  

Ref Ref Ref Ref 

Scheduled 
Caste 

24.5 (23.7, 25.3)   
  -2.5 (-4.5,  

-0.49) 
0.90 (0.83, 

0.97) 
-2.4 (-4.4,  

-0.56) 
0.93 (0.86, 

1.00) 

Other Backward 
Class 

23.2 (22.6, 23.7)   
  -4.0 (-5.9,  

-2.0) 
0.90 (0.82, 

0.98) 
-3.6 (-5.5,  

-1.7) 
0.88 (0.82, 

0.95) 

General Caste 25.0 (23.9, 26.1)   
  -2.4 (-4.6,  

-0.26) 
0.76 (0.70, 

0.83) 
-2.1 (-4.3, 

0.10) 
.93 (.85, 

1.01) 

Education           

None/ illiterate  22.5 (22.0, 22.9)     Ref Ref Ref Ref 

1-5 standards 24.6 (23.5, 25.7)   
  1.5 (0.24, 

2.7) 
1.06 (1.01, 

1.12) 
1.3 (0.04, 

2.5) 
1.06 (1.01, 

1.11) 

6-10 standards 24.1 (23.2, 24.9)   
  0.70 (-

0.32, 1.7) 
1.03 (0.99, 

1.08) 
0.77 (-

0.24, 1.8) 
1.03 (0.99, 

1.07) 

>10  standards 26.6 (25.6, 27.7)   
  3.0 (1.7, 

4.2) 
1.12 (1.08, 

1.19) 
3.3 (2.1, 

4.6) 
1.14 (1.09, 

1.20) 

Any pregnancy 
complications 

   
  

    

No 22.3 (21.9, 22.7)       Ref Ref 

Yes 29.0 (28.1, 29.9)   
  

  
3.7 (2.6, 

4.7) 
1.15 (1.11, 

1.20) 
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Skin-to-skin 
contact (%) 

Model 1) Unadjusted  Model 2) Adjusted for 
maternal age and 
religion 

Model 2) Adjusted for 
maternal age, religion, 
caste, and education 

Model 3) Adjusted for 
maternal age, religion, 
caste, education, any 
complications and ANC 

Variables  
RD (95% 
CI) 

RR (95% 
CI) 

RD (95% 
CI) 

RR (95% 
CI) 

RD (95% 
CI) 

RR (95% 
CI) 

RD (95% 
CI) 

RR (95% 
CI) 

Any 
intrapartum 
complications 

   
  

    

No 20.6 (20.1, 21.0)       Ref Ref 

Yes 28.2 (27.6, 28.8)   
  

  
6.4 (5.6, 

7.2) 
1.31 (1.27, 

1.35) 

Any ANC 
checkups 

   
  

    

No 24.2 (23.7, 24.7)   
  

  Ref Ref 

Yes 22.8 (22.3, 23.3)   
  

  
-3.0 (-3.7,  

-2.2) 
0.89 (0.86, 

0.92) 
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Table A.4.9 The extent to which associations between socioeconomic position (caste and education) and birth 
preparedness are explained by exposure to any third trimester home visits among women who delivered in the last two 
months 

 

Model 1) Unadjusted  
associations  

Model 2) Adjusted for 
maternal age and religion 

Model 3) Adjusted for 
maternal age, religion, and 
exposure to third trimester 
home visits 

Model 4) Adjusted for 
maternal age, religion, 
exposure to third trimester 
home visits, any ANC and 
pregnancy complications 

Variables RD (95% CI) RR (95% CI) RD (95% CI) RR (95% CI) RD (95% CI) RR (95% CI) RD (95% CI) RR (95% CI) 

Caste          

Scheduled 
Tribe 

Ref Ref Ref Ref Ref Ref Ref Ref 

Scheduled 
Caste 

8.5 (6.3, 
10.6) 

1.26 (1.18, 
1.34) 

7.9 (5.8, 9.9) 
1.24 (1.17, 

1.32) 
5.5 (3.4, 7.6) 

1.17 (1.10, 
1.24) 

3.9 (1.9, 5.9) 
1.13 (1.06, 

1.20) 

Other Backward 
Class 

9.1 (7.1, 
11.2) 

1.28 (1.20, 
1.36) 

8.3 (6.3, 
10.3) 

1.26 (1.17, 
1.32) 

6.1 (4.1, 8.1) 
1.18 (1.11, 

1.26) 
4.4 (2.5, 6.4) 

1.14 (1.08, 
1.21) 

General Caste 
17.7 (15.4, 

20.1) 
1.54 (1.45, 

1.65) 
14.1 (11.8, 

16.4) 
1.42 (1.33, 

1.52) 
12.2 (10.0, 

14.5) 
1.35 (1.27, 

1.44) 
9.7 (7.4, 

11.9) 
1.28 (1.20, 

1.36) 

Education          

None/ illiterate  Ref Ref Ref Ref Ref Ref Ref Ref 

1-5 standards 8.3 (6.9, 9.7) 
1.24 (1.20, 

1.28) 
7.4 (6.0, 8.8) 

1.21 (1.17, 
1.25) 

6.6 (5.2, 7.9) 
1.18 (1.14, 

1.22) 
5.6 (4.2, 6.9) 

1.15 (1.1, 
1.19) 

6-10 standards 
13.4 (12.3, 

14.5) 
1.38 (1.35, 

1.42) 
11.3 (10.2, 

12.5) 
1.31 (1.28, 

1.35) 
10.4 (9.2, 

11.5) 
1.28 (1.25, 

1.31) 
9.0 (7.8, 

10.1) 
1.24 (1.20, 

1.27) 

>10  standards 
24.4 (23.1, 

25.7) 
1.70 (1.65, 

1.74) 
21.4 (20.0, 

22.8) 
1.58 (1.53, 

1.62) 
20.3 (18.9, 

21.6) 
1.54 (1.49, 

1.58) 
18.0 (16.6, 

19.4) 
1.45 (1.41, 

1.49) 
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Model 1) Unadjusted  
associations  

Model 2) Adjusted for 
maternal age and religion 

Model 3) Adjusted for 
maternal age, religion, and 
exposure to third trimester 
home visits 

Model 4) Adjusted for 
maternal age, religion, 
exposure to third trimester 
home visits, any ANC and 
pregnancy complications 

Variables RD (95% CI) RR (95% CI) RD (95% CI) RR (95% CI) RD (95% CI) RR (95% CI) RD (95% CI) RR (95% CI) 

Age         

15-24 years    Ref Ref Ref Ref Ref Ref 

25-29 years   
-2.1 (-3.1,  

-1.2) 
0.95 (0.93, 

0.97) 
-2.5 (-3.4,  

-1.5) 
0.95 (0.92, 

0.97) 
-1.9 (-2.8,  

-0.94) 
0.96 (0.94, 

0.98) 

30+ years
 

  
-4.3 (-5.4,  

-3.2) 
0.92 (0.89, 

0.95) 
-3.6 (-4.7,  

-2.4) 
0.91 (0.88, 

0.94) 
-2.7 (-3.9,  

-1.6) 
0.93 (0.90, 

0.96) 

Religion         

Hindu    Ref Ref Ref Ref Ref Ref 

Muslim or other   
-4.3 (-5.4,  

-3.2) 
0.89 (0.87, 

0.92) 
-3.6 (-4.6,  

-2.5)  
0.91 (0.88, 

0.94) 
-4.1 (-5.2,  

-3.1) 
0.90 (0.87, 

0.92) 

Any third 
trimester home 
visits  

        

Yes vs. no     
17.4 (16.5, 

18.2) 
1.54 (1.51, 

1.58) 
15.0 (14.2, 

15.8) 
1.46 (1.42, 

1.49) 

Any pregnancy 
complications 

        

No vs. yes       5.2 (4.1, 6.2) 
1.13 (1.10, 

1.16) 
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Model 1) Unadjusted  
associations  

Model 2) Adjusted for 
maternal age and religion 

Model 3) Adjusted for 
maternal age, religion, and 
exposure to third trimester 
home visits 

Model 4) Adjusted for 
maternal age, religion, 
exposure to third trimester 
home visits, any ANC and 
pregnancy complications 

Variables RD (95% CI) RR (95% CI) RD (95% CI) RR (95% CI) RD (95% CI) RR (95% CI) RD (95% CI) RR (95% CI) 

Any ANC 
checkups 

        

Yes vs. no       
11.6 (10.8, 

12.5) 
1.33 (1.30, 

1.36) 
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Table A.4.10 The extent to which associations between socio-economic position (caste and education) and institutional 
delivery is explained by the exposure to any third trimester home visits among women who delivered in the last two months 

 

Model 1) Unadjusted Model 2) Adjusted for 
maternal age and religion 

Model 3) Adjusted for 
maternal age, religion, and 
any third trimester home 
visits 

Model 4) Adjusted for 
maternal age, religion, any 
third trimester home visits, 
any pregnancy 
complications and ANC 
check-ups

a. 

Variables RD (95% CI) RR (95% CI) RD (95% CI) RR (95% CI) RD (95% CI) RR (95% CI) RD (95% CI) RR (95% CI) 

Caste          

Scheduled 
Tribe 

Ref Ref Ref Ref Ref Ref Ref Ref 

Scheduled 
Caste 

7.2 (4.9, 9.4) 
1.13 (1.09, 

1.18) 
6.5 (4.3, 8.7) 

1.12 (1.08, 
1.17) 

4.3 (2.2, 6.5) 
1.08 (1.04, 

1.12) 
1.5 (0.67, 

2.2) 
1.05 (0.99, 

1.12) 

Other Backward 
Class 

8.3 (6.2, 
10.5) 

1.15 (1.11, 
1.20) 

7.2 (5.1, 9.3) 
1.13 (1.09, 

1.17) 
5.0 (2.9, 7.1) 

1.09 (1.05, 
1.13) 

2.2 (1.6, 2.7) 
1.06 (1.00, 

1.13) 

General Caste 
16.4 (14.0, 

18.7) 
1.30 (1.25, 

1.35) 
11.7 (9.4, 

14.0) 
1.20 (1.15, 

1.25) 
8.9 (6.6, 

11.1) 
1.16 (1.12, 

1.21) 
6.8  

1.12 (1.05, 
1.19) 

Education          

None/ illiterate  Ref Ref Ref Ref Ref Ref Ref Ref 

1-5 standards 
9.9 (8.6, 

11.3) 
1.18 (1.15, 

1.20) 
8.7 (7.4, 

10.1) 
1.16 (1.13, 

1.18) 
7.9 (6.5, 9.2) 

1.14 (1.12, 
1.16) 

7.2 (6.0, 8.5) 
1.12 (1.08, 

1.16) 

6-10 standards 
17.5 (16.5, 

18.5) 
1.31 (1.29, 

1.34) 
15.3 (14.2, 

16.4) 
1.27 (1.25, 

1.29) 
14.2 (13.1, 

15.3) 
1.25 (1.23, 

1.27) 
12.8 (11.9, 

13.6) 
1.22 (1.20, 

1.24) 

>10 standards 
28.3 (27.3, 

29.4) 
1.51 (1.49, 

1.53) 
25.3 (24.1, 

25.4) 
1.44 (1.42, 

1.46) 
22.8 (21.7, 

23.9) 
1.42 (1.40, 

1.44) 
21.7 

1.36 (1.32, 
1.41) 

Age         

15-24 years    Ref Ref Ref Ref Ref Ref 

25-29 years   
-4.1 (-5.0,  

-3.2) 
0.93 (0.92, 

0.95) 
-4.2 (-5.1,  

-3.4) 
0.93 (0.92, 

0.94) 
-3.7 (-4.3,  

-3.1) 
0.94 (0.92, 

0.96) 
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Model 1) Unadjusted Model 2) Adjusted for 
maternal age and religion 

Model 3) Adjusted for 
maternal age, religion, and 
any third trimester home 
visits 

Model 4) Adjusted for 
maternal age, religion, any 
third trimester home visits, 
any pregnancy 
complications and ANC 
check-ups

a. 

Variables RD (95% CI) RR (95% CI) RD (95% CI) RR (95% CI) RD (95% CI) RR (95% CI) RD (95% CI) RR (95% CI) 

30+ years
 

  
-6.8 (-8.0,  

-5.6) 
0.89 (0.87, 

0.91) 
-6.8 (-8.0,  

-5.6) 
0.89 (0.87, 

0.91) 
-5.5 (-6.5,  

-4.5) 
0.90 (0.87, 

0.93) 

Religion         

Hindu    Ref Ref Ref Ref Ref Ref 

Muslim or other   
-1.4 (-2.5,  

-0.34) 
0.98 (0.96, 

1.00) 
-0.69 (-1.76, 

0.37) 
0.99 (0.97, 

1.01) 
-1.2 (-2.2,       

-0.2) 
0.98 (0.95, 

1.01) 

Any third 
trimester home 
visits  

        

Yes vs. no      
14.9 (14.1, 

15.7) 
1.29 (1.27, 

1.31) 
13.3 

1.23 (1.21, 
1.27) 

Any pregnancy 
complications 

        

Yes vs. no       5.1 
1.08 (1.05, 

1.11) 

Any ANC 
checkups 

        

Yes vs. no       13.3 
1.24 (1.21, 

1.26) 
a. 

Pregnancy complications caused convergence failure for model 3 with identity link, therefore estimates taken from the model run with 30 
iterations, after which the log likelihood changed little. 
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Table A.4.11 The extent to which associations between socio-economic position (caste and education) and delayed bathing 
for at least 24 hours is explained by the exposure to any third trimester home visits among women who delivered in the last 
two months 

 

Model 1) Unadjusted   Model 2) Adjusted for 
maternal age and religion 

Model 3) Adjusted for 
maternal age, religion, and 
any third trimester home 
visits 

Model 4) Adjusted for 
maternal age, religion, any 
third trimester home visits, 
any ANC checkups and 
pregnancy/intrapartum 
complications 

Variables RD (95% CI) RR (95% CI) RD (95% CI) RR (95% CI) RD (95% CI) RR (95% CI) RD (95% CI) RR (95% CI) 

Caste          

Scheduled 
Tribe 

Ref Ref Ref Ref Ref Ref Ref Ref 

Scheduled 
Caste 

1.9 (0.16, 
3.6) 

1.02 (1.00, 
1.04) 

1.8 (0.13, 
3.5) 

1.02 (1.00, 
1.04) 

0.86 (-0.76, 
2.5) 

1.01 (0.99, 
1.03) 

0.54 (-1.1, 
2.1) 

1.01 (0.99, 
1.03) 

Other Backward 
Class 

-0.11 (-1.8, 
1.5) 

1.00 (0.98, 
1.02) 

-0.24 (-1.9, 
1.4) 

0.99 (0.97, 
1.01) 

-1.1 (-2.7, 
0.48) 

0.98 (0.96, 
1.00) 

-1.3 (-2.9, 
0.23) 

0.98 (0.96, 
1.00) 

General Caste 
2.0 (0.20, 

3.8) 
1.02 (1.00, 

1.05) 
0.70 (-1.1, 

2.5) 
1.00 (0.98, 

1.03) 
-0.17 (-1.9, 

1.6) 
0.99 (0.97, 

1.01)  
-0.78 (-2.5, 

0.93) 
0.99 (0.97, 

1.01) 

Education          

None/illiterate  Ref Ref Ref Ref Ref Ref Ref Ref 

1-5 standards 3.0 (2.0, 4.1) 
1.04 (1.02, 

1.05) 
2.6 (1.6, 3.7) 

1.03 (1.02, 
1.05) 

2.1 (1.1, 3.1) 
1.03 (1.01, 

1.04) 
1.7 (0.67, 

2.7) 
1.02 (1.01, 

1.04) 

6-10 standards 4.5 (3.7, 5.3) 
1.06 (1.05, 

1.07) 
4.1 (3.2, 4.9) 

1.05 (1.04, 
1.06) 

3.4 (2.6, 4.3) 
1.04 (1.03, 

1.05) 
3.0 (2.1, 3.8) 

1.04 (1.03, 
1.05) 

>10 standards 8.0 (7.1, 8.8) 
1.10 (1.09, 

1.11) 
7.5 (6.6, 8.5) 

1.09 (1.08, 
1.10) 

6.4 (5.5, 7.3) 
1.09 (1.07, 

1.10) 
5.6 (4.7, 6.5) 

1.08 (1.07, 
1.09) 

Age         

15-24 years    Ref Ref Ref Ref Ref Ref 

25-29 years   
-0.49 (-1.2, 

0.20) 
0.99 (0.99, 

1.00) 
-0.60 (-1.3, 

0.07) 
0.99 (0.98, 

1.00) 
-0.39 (-1.1, 

0.28) 
0.99 (0.99, 

1.00) 
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Model 1) Unadjusted   Model 2) Adjusted for 
maternal age and religion 

Model 3) Adjusted for 
maternal age, religion, and 
any third trimester home 
visits 

Model 4) Adjusted for 
maternal age, religion, any 
third trimester home visits, 
any ANC checkups and 
pregnancy/intrapartum 
complications 

Variables RD (95% CI) RR (95% CI) RD (95% CI) RR (95% CI) RD (95% CI) RR (95% CI) RD (95% CI) RR (95% CI) 

30+ years
 

  
-2.0 (-3.0,      

-1.0) 
0.97 (0.96, 

0.99) 
-2.1 (-3.1,  

-1.2) 
0.97 (0.96, 

0.98) 
-1.9 (-2.8,  

-0.94) 
0.98 (0.96, 

0.99) 

Religion         

Hindu    Ref Ref Ref Ref Ref Ref 

Muslim or other   
0.63 (-0.23, 

1.5) 
1.00 (1.00, 

1.02) 
1.0 (0.08, 

1.8) 
1.01 (1.00, 

1.02) 
0.75 (-0.09, 

1.6) 
1.01 (1.00, 

1.02) 

Any third 
trimester home 
visits  

        

Yes vs. no      7.5 (6.8, 8.1) 
1.10 (1.09, 

1.11) 
6.8 (6.2, 7.5) 

1.09 (1.08, 
1.10) 

Any pregnancy 
complications 

        

Yes vs. no       
1.7 (0.88, 

2.5) 
1.02 (1.01, 

1.03) 

Any 
intrapartum 
complications 

        

Yes vs. no       
1.6 (0.99, 

2.3) 
1.03 (1.02, 

1.03) 

Any ANC 
checkups 

        

Yes vs. no       3.2 (2.5, 3.8) 
1.04 (1.03, 

1.04) 
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Table A.4.12 The extent to which associations between socioeconomic position (caste and education) and birth 
preparedness are explained by interactions between socio-economic position and third trimester home visits 

 

Model 1) Adjusted for 
confounders

a.
, no 

interactions 

Model 2) Adjusted for 
confounders

a.
 with 

interactions between 
any third trimester 
home visits and caste 
categories 

Model 3) Adjusted for 
confounders

a.
 and 

mediators
b.

 with 
interactions between 
any third trimester 
home visits and caste 
categories  

Model 4) Adjusted for 
confounders

a.
 with 

interactions between 
any third trimester 
home visits and 
education categories 

Model 5) Adjusted for 
confounders

a.
 and 

mediators
b. 

with 
interactions between 
any third trimester 
home visits and 
education categories 

Variables 
RD (95% 
CI) 

RR (95% 
CI) 

RD (95% 
CI) 

RR (95% 
CI) 

RD (95% 
CI) 

RR (95% 
CI) 

RD (95% 
CI) 

RR (95% 
CI) 

RD (95% 
CI) 

RR (95% 
CI) 

Caste           

Scheduled 
Tribe 

Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref 

Scheduled 
Caste 

5.5 (3.4, 
7.6) 

1.17 
(1.10, 
1.24) 

6.1 (4.1, 
8.1) 

1.24 
(1.16, 
1.32) 

4.4 (2.4, 
6.3) 

1.19 
(1.12, 
1.27) 

5.4 (3.4, 
7.5) 

1.16 
(1.09, 
1.24) 

3.8 (1.8, 
5.8) 

1.12 
(1.06, 
1.20) 

Other Backward 
Class 

6.1 (4.1, 
8.1) 

1.18 
(1.11, 
1.26) 

8.2 (6.1, 
10.3) 

1.36 
(1.27, 
1.46) 

6.2 (4.2, 
8.2) 

1.30 
(1.21, 
1.40) 

6.0 (4.1, 
8.0) 

1.18 
(1.11, 
1.25)  

4.4 (2.4, 
6.3) 

1.14 
(1.07, 
1.21) 

General Caste 
12.2 

(10.0, 
14.5) 

1.35 
(1.27, 
1.44) 

15.8 
(13.2, 
18.4) 

1.67 
(1.53, 
1.83) 

12.7 
(10.1, 
15.3) 

1.56 
(1.43, 
1.70) 

12.1 (9.9, 
14.4) 

1.34 
(1.26, 
1.43) 

9.6 (7.4, 
11.8) 

1.27 
(1.20, 
1.36) 

Education           

None/ illiterate  Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref 

1-5 standards 
6.6 (5.2, 

7.9) 

1.18 
(1.14, 
1.22) 

6.7 (5.2, 
8.2) 

1.18 
(1.14, 
1.22) 

5.7 (4.3, 
7.2) 

1.15 
(1.11, 
1.20) 

7.6 (6.1,  
9.0) 

1.27 
(1.23, 
1.32) 

6.5 (5.1, 
7.9) 

1.24 
(1.19, 
1.28) 

6-10 standards 
10.4 (9.2, 

11.5) 

1.28 
(1.25, 
1.31) 

10.8 (9.5, 
12.0) 

1.29 
(1.25, 
1.33) 

9.3 (8.1, 
10.6) 

1.25 
(1.21, 
1.28) 

12.6 
(11.2, 
14.0) 

1.49 
(1.44, 
1.55) 

11.0 (9.6, 
12.4) 

1.43 
(1.38, 
1.48) 
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Model 1) Adjusted for 
confounders

a.
, no 

interactions 

Model 2) Adjusted for 
confounders

a.
 with 

interactions between 
any third trimester 
home visits and caste 
categories 

Model 3) Adjusted for 
confounders

a.
 and 

mediators
b.

 with 
interactions between 
any third trimester 
home visits and caste 
categories  

Model 4) Adjusted for 
confounders

a.
 with 

interactions between 
any third trimester 
home visits and 
education categories 

Model 5) Adjusted for 
confounders

a.
 and 

mediators
b. 

with 
interactions between 
any third trimester 
home visits and 
education categories 

Variables 
RD (95% 
CI) 

RR (95% 
CI) 

RD (95% 
CI) 

RR (95% 
CI) 

RD (95% 
CI) 

RR (95% 
CI) 

RD (95% 
CI) 

RR (95% 
CI) 

RD (95% 
CI) 

RR (95% 
CI) 

>10 standards 
20.3 

(18.9, 
21.6) 

1.54 
(1.49, 
1.58) 

21.1 
(18.3, 
21.0) 

1.56 
(1.51, 
1.60) 

18.7 
(17.3, 
20.1) 

1.47 
(1.43, 
1.52) 

23.9 
(22.0, 
25.8) 

1.93 
(1.84, 
2.02) 

21.3 
(19.4, 
23.2) 

1.81 
(1.73, 
1.89) 

Age             

15-24 years  Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref 

25-29 years 
-2.5 (-3.4,  

-1.5) 

0.95 
(0.92, 
0.97) 

-2.0 (-3.0, 
-0.99) 

0.96 
(0.94, 
0.98)  

-1.4 (-2.4, 
-0.40) 

0.97 
(0.95, 
0.99) 

-2.5 (-3.4, 
-1.6) 

0.94 
(0.92, 
0.97) 

-1.9 (-2.8, 
-0.96) 

0.96 
(0.94, 
0.98) 

30+ years
 -3.6 (-4.7,  

-2.4) 

0.91 
(0.88, 
0.94) 

-3.3 (-4.5, 
-2.0) 

0.92 
(0.89, 
0.95) 

-2.4 (-3.6, 
-1.2) 

0.94 
(0.91, 
0.97) 

-3.6 (-4.7, 
-2.4) 

0.91 
(0.89, 
0.94) 

-2.7 (-3.9, 
-1.6) 

0.93 
(0.90, 
0.96) 

Religion           

Hindu  Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref 

Muslim or other  
-3.6 (-4.6,  

-2.5)  

0.91 
(0.88, 
0.94) 

-3.6 (-4.8, 
-2.4) 

0.91 
(0.89, 
0.95) 

-4.0 (-5.2, 
-2.9) 

0.90 
(0.87, 
0.93) 

-3.5 (-4.7, 
-2.4) 

0.91 
(0.89, 
0.94) 

-4.1 (-5.1, 
-3.1) 

0.90 
(0.87, 
0.92) 

Any third 
trimester home 
visits 

          

Yes vs. no 
17.4 

(16.5, 
18.2) 

1.54 
(1.51, 
1.58) 

25.6 
(22.2, 
28.9)  

2.17 
(1.98, 
2.38) 

22.2 
(18.8, 
25.5) 

2.01 
(1.83, 
2.19) 

19.0 
(18.0, 
20.0) 

1.75 
(1.69, 
1.80) 

16.5 (-5.1, 
-3.1) 

1.64 
(1.59, 
1.69) 
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Model 1) Adjusted for 
confounders

a.
, no 

interactions 

Model 2) Adjusted for 
confounders

a.
 with 

interactions between 
any third trimester 
home visits and caste 
categories 

Model 3) Adjusted for 
confounders

a.
 and 

mediators
b.

 with 
interactions between 
any third trimester 
home visits and caste 
categories  

Model 4) Adjusted for 
confounders

a.
 with 

interactions between 
any third trimester 
home visits and 
education categories 

Model 5) Adjusted for 
confounders

a.
 and 

mediators
b. 

with 
interactions between 
any third trimester 
home visits and 
education categories 

Variables 
RD (95% 
CI) 

RR (95% 
CI) 

RD (95% 
CI) 

RR (95% 
CI) 

RD (95% 
CI) 

RR (95% 
CI) 

RD (95% 
CI) 

RR (95% 
CI) 

RD (95% 
CI) 

RR (95% 
CI) 

Any home 
visits in the 
third trimester 
X Caste 

  
-3.0 (-4.1, 

-1.8) 

0.88 
(0.86, 
0.91) 

-2.6 (-3.7, 
-1.4)  

0.89 
(0.86, 
0.92) 

    

Any home 
visits in the 
third trimester 
X Education 

      
-2.1  

(-2.9,  
-1.4) 

0.89 
(0.87, 
0.91) 

-1.9 (-2.7, 
-1.2) 

0.90 
(0.88, 
0.91) 

Any pregnancy 
complications 

          

No vs. yes     
4.6 (3.5, 

5.7) 

1.11 
(1.09, 
1.14) 

  
5.2 (4.1, 

6.2) 

1.13 
(1.10, 
1.16) 

Any ANC 
check-ups 

          

Yes vs. no     
11.7 

(10.7, 
12.6) 

1.32 
(1.29, 
1.35) 

  
11.6 

(10.7, 
12.5) 

1.32 
(1.30, 
1.35) 

a. 
Confounders being adjusted in all models include: age, religion. 

b. 
Mediators being adjusted include: any pregnancy complications and any ANC check-ups. 

  



 

 

4
1
5
 

Table A.4.13 The extent to which associations between socio-economic position (caste and education) and birth 
preparedness are different for those without and with any third trimester home visits 

 

Model 1) Adjusted for 
confounders

a.
 for those 

without any third trimester 
home visits 

Model 2) Adjusted for 
confounders

a.
 and 

mediators
b.

 for those 
without any third trimester 
home visits 

Model 3) Adjusted for 
confounders

a.
 for those with 

any third trimester home 
visits 

Model 4) Adjusted for 
confounders

a.
 and 

mediators
b. 

for those with 
any third trimester home 
visits 

Variables RD (95% CI) RR (95% CI) RD (95% CI) RR (95% CI) RD (95% CI) RR (95% CI) RD (95% CI) RR (95% CI) 

Caste          

Scheduled 
Tribe 

Ref Ref Ref Ref Ref Ref Ref Ref 

Scheduled 
Caste 

5.6 (3.1, 8.1) 
1.24 (1.12, 

1.38) 
3.8 (1.4, 6.2) 

1.19 (1.07, 
1.32) 

3.8 (0.33, 
7.2)  

1.08 (1.00, 
1.16) 

2.4 (-0.97, 
5.8) 

1.05 (0.98, 
1.13) 

Other Backward 
Class 

7.8 (5.5, 
10.2) 

1.35 (1.22, 
1.49) 

5.8 (3.5, 8.0) 
1.28 (1.16, 

1.41) 
2.7 (-0.61, 

6.0)  
1.06 (0.98, 

1.14) 
1.5 (-1.8, 4.8) 

1.03 (0.96, 
1.11) 

General Caste 
14.6 (11.8, 

17.5) 
1.62 (1.45, 

1.80) 
11.3 (8.5, 

14.1) 
1.48 (1.33, 

1.65) 
8.3 (4.7, 

12.0) 
1.17 (1.09, 

1.27) 
6.5 (2.9, 

10.1) 
1.13 (1.05, 

1.22) 

Education          

None/ illiterate  Ref Ref Ref Ref Ref Ref Ref Ref 

1-5 standards 
8.6 (6.5, 

10.6) 
1.34 (1.23, 

1.39) 
7.3 (5.3, 9.3) 

1.29 (1.21, 
1.37) 

4.5 (2.6, 6.4) 
1.10 (1.06, 

1.14) 
3.7 (1.8, 5.6) 

1.08 (1.04, 
1.13) 

6-10 standards 
11.8 (10.1, 

13.5) 
1.45 (1.38, 

1.53) 
10.3 (8.6, 

12.0) 
1.38 (1.31, 

1.45) 
8.9 (7.4, 

10.5) 
1.20 (1.16, 

1.23) 
7.6 (6.0, 9.2) 

1.17 (1.13, 
1.20) 

>10 standards 
24.0 (21.9, 

26.1) 
1.88 (1.79, 

1.98) 
21.1 (19.0, 

23.2) 
1.72 (1.63, 

1.81) 
17.5 (15.7, 

19.3) 
1.38 (1.33, 

1.42) 
15.6 (13.8, 

17.5) 
1.33 (1.29, 

1.37) 

Age         

15-24 years  Ref Ref Ref Ref Ref Ref Ref Ref 

25-29 years 
-3.2 (-4.5,  

-1.9) 
0.91 (0.87, 

0.94) 
-2.6 (-3.9,  

-1.3) 
0.92 (0.89, 

0.96) 
-1.7 (-3.0,  

-0.45) 
0.97 (0.94, 

0.99) 
-1.1 (-2.4, 

0.16) 
0.98 (0.95, 

1.00) 
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Model 1) Adjusted for 
confounders

a.
 for those 

without any third trimester 
home visits 

Model 2) Adjusted for 
confounders

a.
 and 

mediators
b.

 for those 
without any third trimester 
home visits 

Model 3) Adjusted for 
confounders

a.
 for those with 

any third trimester home 
visits 

Model 4) Adjusted for 
confounders

a.
 and 

mediators
b. 

for those with 
any third trimester home 
visits 

Variables RD (95% CI) RR (95% CI) RD (95% CI) RR (95% CI) RD (95% CI) RR (95% CI) RD (95% CI) RR (95% CI) 

30+ years
 -3.7 (-5.3,  

-2.1) 
0.88 (0.84, 

0.94) 
-2.7 (-4.3,  

-11.4) 
0.91 (0.86, 

0.96) 
-3.4 (-5.1,  

-1.8) 
0.93 (0.90, 

0.96) 
-2.8 (-4.5,  

-1.1) 
0.94 (0.91, 

0.98) 

Religion         

Hindu  Ref Ref Ref Ref Ref Ref Ref Ref 

Muslim or other 
-3.2 (-4.6,  

-1.7) 
0.90 (0.85, 

0.95) 
-3.7 (-5.1,  

-2.3) 
0.88 (0.83, 

0.92) 
-4.1 (-5.6,  

-2.5) 
0.92 (0.89, 

0.95) 
-4.6 (-6.2,  

-3.1) 
0.91 (0.88, 

0.94) 

Any pregnancy 
complications 

        

No vs. yes   5.1 (3.6, 6.6) 
1.17 (1.12, 

1.23) 
  5.2 (3.7, 6.7) 

1.11 (1.08, 
1.14) 

Any ANC 
check-ups 

        

Yes vs. no   
12.6 (11.3, 

13.9) 
1.46 (1.40, 

1.51) 
  

10.7 (9.6, 
11.9) 

1.25 (1.22, 
1.28) 

a. 
Confounders being adjusted in all models include: age, religion. 

b. 
Mediators being adjusted include: any pregnancy complications and any ANC check-ups. 

  



 

 

4
1
7
 

Table A.4.14 The extent to which associations between socio-economic position (caste and education) and institutional 
delivery are explained by interactions between socio-economic position variables and third trimester home visits 

 

Model 1) Adjusted for 
confounders

a.
, no 

interactions 

Model 2) Adjusted for 
confounders

a.
 with 

interactions between 
any third trimester 
home visits and caste  

Model 3) Adjusted for 
confounders

a.
 and 

mediators
b.

 with 
interactions between 
any third trimester 
home visits and caste 
categories  

Model 4) Adjusted for 
confounders

a.
 with 

interactions between 
any third trimester 
home visits and 
education categories 

Model 5) Adjusted for 
confounders

a.
 and 

mediators
b. 

with 
interactions between 
any third trimester 
home visits and 
education categories 

Variables 
RD (95% 
CI) 

RR (95% 
CI) 

RD (95% 
CI) 

RR (95% 
CI) 

RD (95% 
CI)

c. 
RR (95% 
CI) 

RD (95% 
CI) 

RR (95% 
CI) 

RD (95% 
CI) 

RR (95% 
CI) 

Caste     
      

Scheduled 
Tribe 

Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref 

Scheduled 
Caste 

4.3 (2.2, 
6.5) 

1.08 (1.04, 
1.12) 

5.4 (3.3, 
7.5) 

1.11 (1.07, 
1.15)  

1.8 (1.0, 
2.6) 

1.08 (1.04, 
1.12) 

4.2 (2.0, 
6.3) 

1.08 (1.04, 
1.12) 

2.6 (0.43, 
4.7) 

1.05 (1.01, 
1.19) 

Other 
Backward 
Class 

5.0 (2.9, 
7.1) 

1.09 (1.05, 
1.13) 

8.4 (6.1, 
10.6) 

1.16 (1.11, 
1.22) 

4.4 (3.8, 
5.1) 

1.13 (1.08, 
1.18) 

4.8 (2.7, 
6.9) 

1.08 (1.04, 
1.13) 

3.3 (1.3, 
5.4) 

1.06 (1.02, 
1.10) 

General Caste 
8.9 (6.6, 

11.1) 
1.16 (1.12, 

1.21) 
14.8 (11.9, 

17.7) 
1.29 (1.23, 

1.36) 
10.6  

1.23 (1.17, 
1.30) 

9.2 (6.9, 
11.4) 

1.16 (1.11, 
1.21) 

6.7 (4.4, 
8.9) 

1.11 (1.07, 
1.16) 

Education           

None/ illiterate  Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref 

1-5 standards 
7.9 (6.5, 

9.2) 
1.14 (1.12, 

1.16) 
8.1 (6.7, 

9.5) 
1.14 (1.12, 

1.17) 
7.4 (6.1, 

8.7) 
1.12 (1.10, 

1.15) 
10.3 (8.9, 

11.6) 
1.21 (1.18, 

1.23) 
9.0 (7.7, 

10.4) 
1.18 (1.16, 

1.21) 

6-10 
standards 

14.2 (13.1, 
15.3) 

1.25 (1.23, 
1.27) 

14.3 (13.1, 
15.4) 

1.25 (1.23, 
1.27) 

12.9 (12.0, 
13.9) 

1.22 (1.20, 
1.24) 

19.5 (18.2, 
20.8) 

1.40 (1.37, 
1.43) 

17.6 (16.3, 
18.9) 

1.36 (1.33, 
1.39)  

>10 standards 
22.8 (21.7, 

23.9) 
1.42 (1.40, 

1.44) 
23.3 (22.1, 

24.5) 
1.42 (1.40, 

1.45) 
21.9 

1.36 (1.34, 
1.39) 

31.9 (30.2, 
33.5) 

1.69 (1.64, 
1.73) 

28.1 (26.5, 
29.8) 

1.61 (1.56, 
1.65) 
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Model 1) Adjusted for 
confounders

a.
, no 

interactions 

Model 2) Adjusted for 
confounders

a.
 with 

interactions between 
any third trimester 
home visits and caste  

Model 3) Adjusted for 
confounders

a.
 and 

mediators
b.

 with 
interactions between 
any third trimester 
home visits and caste 
categories  

Model 4) Adjusted for 
confounders

a.
 with 

interactions between 
any third trimester 
home visits and 
education categories 

Model 5) Adjusted for 
confounders

a.
 and 

mediators
b. 

with 
interactions between 
any third trimester 
home visits and 
education categories 

Variables 
RD (95% 
CI) 

RR (95% 
CI) 

RD (95% 
CI) 

RR (95% 
CI) 

RD (95% 
CI)

c. 
RR (95% 
CI) 

RD (95% 
CI) 

RR (95% 
CI) 

RD (95% 
CI) 

RR (95% 
CI) 

Age            

15-24 years  Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref 

25-29 years 
-4.2  

(-5.1,  
-3.4) 

0.93 (0.92, 
0.94) 

-4.0 (-4.9, 
-3.0) 

0.93 (0.92, 
0.95) 

-3.2 (-3.9, 
-2.4) 

0.94 (0.93, 
0.96) 

-4.3 (-5.2, 
-3.5) 

0.93 (0.92, 
0.94) 

-3.5 (-4.3, 
-2.6) 

0.94 (0.93, 
0.95) 

30+ years
 

-6.8 ( 
-8.0,  
-5.6) 

0.89 (0.87, 
0.91) 

-6.4 (-7.7, 
-5.1) 

0.89 (0.87, 
0.91) 

-5.0 (-6.1, 
-3.9) 

0.91 (0.89, 
0.92) 

-6.9 (-8.1, 
-5.7) 

0.89 (0.87, 
0.91) 

-5.9 (-7.1, 
-4.7) 

0.90 (0.88, 
0.92) 

Religion           

Hindu  Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref 

Muslim or 
other  

-0.69  
(-1.76, 

0.37) 

0.99 (0.97, 
1.01) 

-0.97  
(-2.2, 
0.22)  

0.99 (0.97, 
1.01) 

-1.3 (2.4,  
-0.23) 

0.98 (0.96, 
1.00) 

-0.70  
(-1.8, 
0.36) 

0.99 (0.97, 
1.01) 

-1.3 (-2.4, 
-0.25) 

0.98 (0.96, 
1.00) 

Any third 
trimester 
home visits 

          

Yes vs. no 
14.9 (14.1, 

15.7) 
1.29 (1.27, 

1.31) 
24.7 (21.5, 

28.0) 
1.55 (1.46, 

1.64) 
20.7 

1.46 (1.38, 
1.54) 

19.4 (18.4, 
20.5) 

1.42 (1.39, 
1.45) 

16.6 (15.6, 
17.7) 

1.35 (1.33, 
1.38) 
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Model 1) Adjusted for 
confounders

a.
, no 

interactions 

Model 2) Adjusted for 
confounders

a.
 with 

interactions between 
any third trimester 
home visits and caste  

Model 3) Adjusted for 
confounders

a.
 and 

mediators
b.

 with 
interactions between 
any third trimester 
home visits and caste 
categories  

Model 4) Adjusted for 
confounders

a.
 with 

interactions between 
any third trimester 
home visits and 
education categories 

Model 5) Adjusted for 
confounders

a.
 and 

mediators
b. 

with 
interactions between 
any third trimester 
home visits and 
education categories 

Variables 
RD (95% 
CI) 

RR (95% 
CI) 

RD (95% 
CI) 

RR (95% 
CI) 

RD (95% 
CI)

c. 
RR (95% 
CI) 

RD (95% 
CI) 

RR (95% 
CI) 

RD (95% 
CI) 

RR (95% 
CI) 

Any third 
trimester 
home visits X 
Caste 

  
-3.6 (-4.7, 

-2.4) 
0.94 (0.92, 

0.95) 
-2.7  

0.94 (0.92, 
0.96) 

    

Any home 
visits in the 
third 
trimester X 
Education 

      
-4.5 (-5.2, 

-3.9) 
0.91 (0.90, 

0.92) 
-4.3 (-5.0, 

-3.7) 
9.91 (9.90, 

9.92) 

Any 
pregnancy 
complication 

          

No vs. yes     5.2 
1.08 (1.07, 

1.10) 
  

4.7 (3.8, 
5.6) 

1.08 (1.07, 
1.10) 

Any ANC 
check-ups 

          

Yes vs. no     13.2 
1.23 (1.21, 

1.25) 
  

12.8 (11.9, 
13.6) 

1.23 (1.21, 
1.25) 

a. 
Confounders being adjusted in all models include: age, religion.  

b. 
Mediators being adjusted include: any pregnancy complications and any ANC check-ups. 

c. 
Convergence not achieved for this model, but effect estimates taken after 30 iterations as an approximation (some confidence intervals not 

reported) since log likelihood hardly changed at this point. 
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Table A.4.15 The extent to which associations between socio-economic position (caste and education) and institutional 
delivery are different for those without and with any third trimester home visits 

 

Model 1) Adjusted for 
confounders

a.
 for those 

without any third trimester 
home visits 

Model 2) Adjusted for 
confounders

a.
 and 

mediators
b.

 for those 
without any third trimester 
home visits 

Model 3) Adjusted for 
confounders

a.
 for those with 

any third trimester home 
visits 

Model 4) Adjusted for 
confounders

a.
 and 

mediators
b. 

for those with 
any third trimester home 
visits 

Variables RD (95% CI) RR (95% CI) RD (95% CI) RR (95% CI) RD (95% CI) RR (95% CI) RD (95% CI) RR (95% CI) 

Caste          

Scheduled 
Tribe 

Ref Ref Ref Ref Ref Ref Ref Ref 

Scheduled 
Caste 

4.1 (1.2, 7.0)  
1.09 (1.02, 

1.16) 
2.3 (-0.6, 5.2) 

1.05 (0.99, 
1.12) 

3.4 (0.24, 
6.6) 

1.05 (1.00, 
1.10) 

1.9 (-1.2, 5.0) 
1.03 (0.98, 

1.08) 

Other Backward 
Class 

5.8 (3.1, 8.6) 
1.12 (1.06, 

1.19) 
3.8 (1.0, 6.5) 

1.08 (1.02, 
1.14) 

3.3 (0.24, 
6.4) 

1.05 (1.00, 
1.10) 

2.2 (-0.87, 
5.2) 

1.03 (0.98, 
1.07) 

General Caste 
13.1 (10.0, 

16.1) 
1.25 (1.17, 

1.33) 
9.7 (6.6, 

12.8) 
1.17 (1.10, 

1.25) 
6.0 (2.7, 9.3) 

1.09 (1.04, 
1.14) 

4.0 (0.79, 
7.3) 

1.06 (1.00, 
1.11) 

Education          

None/ illiterate  Ref Ref Ref Ref Ref Ref Ref Ref 

1-5 standards 
9.2 (7.1, 

11.4) 
1.20 (1.15, 

1.25) 
7.9 (5.7, 

10.0) 
1.17 (1.12, 

1.21) 
6.4 (4.7, 8.1) 

1.10 (1.07, 
1.13) 

5.5 (3.8, 7.2) 
1.09 (1.06, 

1.11) 

6-10 standards 
17.6 (15.8, 

19.3) 
1.37 (1.33, 

1.41) 
15.5 (13.8, 

17.3) 
1.32 (1.28, 

1.36) 
11.7 (10.3, 

13.1) 
1.18 (1.16, 

1.20) 
10.2 (8.9, 

11.6) 
1.15 (1.13, 

1.18) 

>10 standards 
31.5 (29.7, 

33.3) 
1.66 (1.61, 

1.70) 
27.1 (25.2, 

28.9) 
1.56 (1.51, 

1.60) 
18.8 (17.4, 

20.3) 
1.29 (1.26, 

1.31) 
16.0 (14.6, 

17.5) 
1.25 (1.23, 

1.27) 

Age         

15-24 years  Ref Ref Ref Ref Ref Ref Ref Ref 

25-29 years 
-5.1 (-6.5,  

-3.7) 
0.91 (0.88, 

0.93) 
-4.1 (-5.4,  

-2.7) 
0.92 (0.90, 

0.94) 
-3.8 (-5.0,  

-2.7) 
0.94 (0.93, 

0.96) 
-3.1 (-4.2,  

-2.0) 
0.95 (0.94, 

0.97) 
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Model 1) Adjusted for 
confounders

a.
 for those 

without any third trimester 
home visits 

Model 2) Adjusted for 
confounders

a.
 and 

mediators
b.

 for those 
without any third trimester 
home visits 

Model 3) Adjusted for 
confounders

a.
 for those with 

any third trimester home 
visits 

Model 4) Adjusted for 
confounders

a.
 and 

mediators
b. 

for those with 
any third trimester home 
visits 

Variables RD (95% CI) RR (95% CI) RD (95% CI) RR (95% CI) RD (95% CI) RR (95% CI) RD (95% CI) RR (95% CI) 

30+ years
 -8.6 (-10.4,  

-6.8) 
0.84 (0.81, 

0.87) 
-7.4 (-9.2,  

-5.6) 
0.85 (0.82, 

0.89) 
-5.5 (-7.1,  

-4.0) 
0.92 (0.90, 

0.94) 
-4.8 (-6.3,  

-3.2) 
0.93 (0.91, 

0.95) 

Religion         

Hindu  Ref Ref Ref Ref Ref Ref Ref Ref 

Muslim or other 
-1.3 (-3.9, 

0.33) 
0.98 (0.95, 

1.01) 
-2.2 (-3.7,  

-0.62) 
0.97 (0.94, 

1.00) 
-0.46 (-1.9, 

1.0) 
0.99 (0.97, 

1.01) 
-0.85 (-2.3, 

0.57) 
0.98 (0.96, 

1.01) 

Any pregnancy 
complications 

        

No vs. yes   4.1 (2.7, 5.6) 
1.08 (1.05, 

1.11) 
  5.4 (4.2, 6.6) 

1.08 (1.07, 
1.10) 

Any ANC 
check-ups 

        

Yes vs. no   
14.3 (13.0, 

15.6) 
1.30 (1.27, 

1.33) 
  

11.6 (10.5, 
12.7) 

1.19 (1.17, 
1.21) 

a. 
Confounders being adjusted in all models include: age, religion. 

b. 
Mediators being adjusted include: pregnancy complications and any ANC check-ups. 
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Table A.4.16 The extent to which associations between socio-economic position (caste and education) and delayed bathing 
for at least 24 hours are explained by interactions between socio-economic position and third trimester home visits  

 

Model 1) Adjusted for 
confounders

 a.
, no 

interactions 

Model 2) Adjusted for 
confounders

a.
 with 

interactions between 
any third trimester 
home visits and caste 
categories 

Model 3) Adjusted for 
confounders

a.
 and 

mediators
b.

 with 
interactions between 
any third trimester 
home visits and caste 
categories  

Model 4) Adjusted 
for confounders

a.
 

with interactions 
between any third 
trimester home 
visits and education 
categories 

Model 5) Adjusted for 
confounders

a.
 and 

mediators
b. 

with 
interactions between 
any third trimester 
home visits and 
education categories 

Variables 
RD (95% 
CI) 

RR (95% 
CI) 

RD (95% 
CI) 

RR (95% 
CI) 

RD (95% 
CI) 

RR (95% 
CI) 

RD (95% 
CI) 

RR (95% 
CI) 

RD (95% 
CI) 

RR (95% 
CI) 

Caste           

Scheduled 
Tribe 

Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref 

Scheduled 
Caste 

0.86  
(-0.76, 

2.5) 

1.01 
(0.99, 
1.03) 

0.81  
(-0.86, 

2.5) 

1.01 
(0.99, 
1.03) 

0.47 (-1.2, 
2.1) 

1.00 (0.98, 
1.03) 

0.82        
(-0.79, 

2.4) 

1.01 
(0.99, 
1.03) 

0.50 (-1.1, 
2.1) 

1.00 
(0.98, 
1.03) 

Other Backward 
Class 

-1.1 (-2.7, 
0.48) 

0.98 
(0.96, 
1.00) 

-1.3 (-3.2, 
0.54) 

0.98 
(0.95, 
1.00) 

-1.6 (-3.5, 
0.22) 

0.97 (0.95, 
1.00) 

-1.1        
(-2.7, 
0.44) 

0.98 
(0.96, 
1.00) 

-1.4 (-2.9, 
0.18) 

0.98 
(0.96, 
1.00) 

General Caste 
-0.17  

(-1.9, 1.6) 

0.99 
(0.97, 
1.01)  

-0.6 (-3.0, 
1.8) 

0.99 
(0.96, 
1.01) 

-1.4 (-3.7, 
1.0) 

0.98 (0.95, 
1.01) 

-0.14  
(-1.9, 

1.6) 

0.99 
(0.97, 
1.01) 

-0.75  
(-2.5, 
0.96) 

0.99 
(0.96, 
1.01) 

Education           

None/ illiterate  Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref 

1-5 standards 
2.1 (1.1, 

3.1) 

1.03 
(1.01, 
1.04) 

2.6 (1.6, 
3.7) 

1.03 
(1.02, 
1.05) 

2.2 (1.1, 
3.3) 

1.03 (1.01, 
1.04) 

3.1 (2.0, 
4.1) 

1.04 
(1.03, 
1.05) 

2.6 (1.5, 
3.7) 

1.03 
(1.02, 
1.05) 

6-10 standards 
3.4 (2.6, 

4.3) 

1.04 
(1.03, 
1.05) 

3.6 (2.7, 
4.5) 

1.05 
(1.04, 
1.06) 

3.2 (3.2, 
4.1) 

1.04 (1.03, 
1.05) 

5.5 (4.4, 
6.5) 

1.07 
(1.06, 
1.08) 

4.9 (3.8, 
6.0) 

1.06 
(1.05, 
1.08) 
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Model 1) Adjusted for 
confounders

 a.
, no 

interactions 

Model 2) Adjusted for 
confounders

a.
 with 

interactions between 
any third trimester 
home visits and caste 
categories 

Model 3) Adjusted for 
confounders

a.
 and 

mediators
b.

 with 
interactions between 
any third trimester 
home visits and caste 
categories  

Model 4) Adjusted 
for confounders

a.
 

with interactions 
between any third 
trimester home 
visits and education 
categories 

Model 5) Adjusted for 
confounders

a.
 and 

mediators
b. 

with 
interactions between 
any third trimester 
home visits and 
education categories 

Variables 
RD (95% 
CI) 

RR (95% 
CI) 

RD (95% 
CI) 

RR (95% 
CI) 

RD (95% 
CI) 

RR (95% 
CI) 

RD (95% 
CI) 

RR (95% 
CI) 

RD (95% 
CI) 

RR (95% 
CI) 

>10 standards 
6.4 (5.5, 

7.3) 

1.09 
(1.07, 
1.10) 

6.5 (5.6, 
7.5) 

1.09 
(1.08, 
1.10) 

5.8 (4.8, 
6.7) 

1.08 (1.07, 
1.09) 

9.7 (8.3, 
11.1) 

1.13 
(1.11, 
1.14) 

8.7 (7.3, 
10.1) 

1.11 
(1.10, 
1.13) 

Age            

15-24 years  Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref 

25-29 years 
-0.60  
(-1.3, 
0.07) 

0.99 
(0.98, 
1.00) 

-0.44  
(-1.2, 
0.27) 

0.99 
(0.99, 
1.00) 

-0.24  
(-0.96, 

0.47) 

1.00 (0.99, 
1.01) 

-0.62  
(-1.3, 
0.06) 

0.99 
(0.98, 
1.00) 

-0.41  
(-1.1, 
0.26) 

0.99 
(0.99, 
1.00) 

30+ years
 -2.1 (-3.1, 

-1.2) 

0.97 
(0.96, 
0.98) 

-2.2 (-3.2, 
-1.2) 

0.97 
(0.96, 
0.99) 

-2.0 (-3.0, 
-0.99) 

0.97 (0.96, 
0.99) 

-2.1            
(-3.1,       
-1.2) 

0.97 
(0.96, 
0.98) 

-1.9 (-1.1, 
0.26) 

0.98 
(0.96, 
0.99) 

Religion           

Hindu  Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref 

Muslim or other  
0.92 

(0.08, 1.8) 

1.01 
(1.00, 
1.02) 

1.3 (0.41, 
2.3) 

1.02 
(1.00, 
1.03) 

1.3 (0.36, 
2.2) 

1.01 (1.00, 
1.01) 

0.96 
(0.12, 

1.8) 

1.01 
(1.00, 
1.02) 

0.78 (       
-0.05, 1.6) 

1.01 
(0.99, 
1.00) 

Any third 
trimester home 
visits 

          

Yes vs. no 
7.5 (6.8, 

8.1) 

1.10 
(1.09, 
1.11) 

6.9 (4.3, 
9.4) 

1.08 
(1.05, 
1.12) 

6.1 (3.6, 
8.7) 

1.08 (1.00, 
1.03) 

9.0 (8.2, 
9.9) 

1.12 
(1.10, 
1.13) 

8.3 (7.5, 
9.2) 

1.11 
(1.10, 
1.12) 
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Model 1) Adjusted for 
confounders

 a.
, no 

interactions 

Model 2) Adjusted for 
confounders

a.
 with 

interactions between 
any third trimester 
home visits and caste 
categories 

Model 3) Adjusted for 
confounders

a.
 and 

mediators
b.

 with 
interactions between 
any third trimester 
home visits and caste 
categories  

Model 4) Adjusted 
for confounders

a.
 

with interactions 
between any third 
trimester home 
visits and education 
categories 

Model 5) Adjusted for 
confounders

a.
 and 

mediators
b. 

with 
interactions between 
any third trimester 
home visits and 
education categories 

Variables 
RD (95% 
CI) 

RR (95% 
CI) 

RD (95% 
CI) 

RR (95% 
CI) 

RD (95% 
CI) 

RR (95% 
CI) 

RD (95% 
CI) 

RR (95% 
CI) 

RD (95% 
CI) 

RR (95% 
CI) 

Any third 
trimester home 
visits X Caste 

  
0.19  

(-0.71, 
1.1) 

1.00 
(0.99, 
1.02) 

0.25  
(-0.64, 

1.1) 

1.00 (1.00, 
1.03) 

    

Any third 
trimester home 
visits X 
Education 

      
-1.6            

(-2.1,       
-1.0) 

0.98 
(0.97, 
0.99) 

-1.5 (-2.0, 
-0.97) 

0.98 
(0.97, 
0.99) 

Any pregnancy 
complications 

          

No vs. yes     
1.5 (0.66, 

2.3) 
1.02 (1.01, 

1.03) 
  

1.7 (0.90, 
2.5) 

1.02 
(1.01, 
1.03) 

Any 
intrapartum 
complications 

          

No vs. yes     
1.9 (1.2, 

2.6) 
1.03 (1.02, 

1.04) 
  

1.6 (0.99, 
2.3) 

1.03 
(1.02, 
1.03) 

Any ANC            

Yes vs. no     
3.0 (2.3, 

3.7) 
1.03 (1.02, 

1.04) 
  

3.1 (2.5, 
3.8) 

1.04 (1.03 
1.04) 

a. 
Confounders being adjusted include: age, religion. 

b. 
Mediators adjusted include: any pregnancy and intrapartum complications, and any ANC check-ups. 
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Table A.4.17 The extent to which associations between women’s socio-economic position (caste and education) and 
delayed bathing for at least 24 hours are different for those without and with any third trimester home visits 

 

Model 1) Adjusted for 
confounders

a.
 for those 

without any third trimester 
home visits 

Model 2) Adjusted for 
confounders

a.
 and 

mediators
b.

 for those 
without any third trimester 
home visits 

Model 3) Adjusted for 
confounders

a.
 for those with 

any third trimester home 
visits 

Model 4) Adjusted for 
confounders

a.
 and 

mediators
b. 

for those with 
any third trimester home 
visits 

Variables RD (95% CI) RR (95% CI) RD (95% CI) RR (95% CI) RD (95% CI) RR (95% CI) RD (95% CI) RR (95% CI) 

Caste          

Scheduled 
Tribe 

Ref Ref Ref Ref Ref Ref Ref Ref 

Scheduled 
Caste 

0.30 (-2.1, 
2.6) 

1.00 (0.97, 
1.03) 

0.02 (-2.3, 
2.4) 

1.01 (0.98, 
1.04) 

1.5 (-0.82, 
3.8) 

1.02 (0.99, 
1.04) 

1.3 (-0.98, 
3.6) 

1.01 (0.98, 
1.04) 

Other Backward 
Class 

-2.5 (-4.7,  
-0.25) 

0.96 (0.94, 
0.99) 

-2.6 (-4.9,  
-0.36) 

0.97 (0.94, 
1.00) 

-0.00 (-2.3, 
2.3) 

1.00 (0.97, 
1.02) 

-0.09 (-2.3, 
2.1) 

0.99 (0.97, 
1.02) 

General Caste 
-0.56 (-3.1, 

2.0) 
0.98 (0.95, 

1.02) 
-1.2 (-3.7, 

1.4) 
0.98 (0.95, 

1.02) 
0.48 (-2.0, 

2.9) 
1.00 (0.98, 

1.03) 
0.08 (-2.3, 

2.5) 
1.00 (0.97, 

1.03) 

Education          

None/ illiterate  Ref Ref Ref Ref Ref Ref Ref Ref 

1-5 standards 
2.6 (0.88, 

4.4) 
1.04 (1.01, 

1.06) 
2.1 (0.36, 

3.9) 
1.03 (1.01, 

1.05) 
1.7 (0.43, 

2.9) 
1.02 (1.01, 

1.03) 
1.4, (0.14, 

2.6) 
1.02 (1.00, 

1.03) 

6-10 standards 4.9 (3.4, 6.3) 
1.06 

(1.04,1.08) 
4.3 (2.9, 5.7) 

1.06 (1.04, 
1.08) 

2.6 (1.6, 3.6) 
1.03 (1.02, 

1.04) 
2.1 (1.1, 3.1) 

1.02 (1.00, 
1.04) 

>10 standards 
10.1 (8.5, 

11.6) 
1.13 (1.11, 

1.15) 
9.5 (7.9, 

11.0) 
1.12 (1.10, 

1.14) 
4.8 (3.6, 5.9) 

1.06 (1.04, 
1.07) 

3.9 (2.7, 5.0) 
1.05 (1.03, 

1.06)  

Age         

15-24 years  Ref Ref Ref Ref Ref Ref Ref Ref 

25-29 years 
-0.72 (-1.9, 

0.43) 
0.99 (0.98, 

1.00) 
-0.52 (-1.7, 

0.61) 
0.99 (0.98, 

1.01) 
-0.58 (-1.4, 

0.26) 
0.99 (0.98, 

1.00) 
-0.39 (-1.2, 

0.44) 
1.00 (0.99, 

1.01) 
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Model 1) Adjusted for 
confounders

a.
 for those 

without any third trimester 
home visits 

Model 2) Adjusted for 
confounders

a.
 and 

mediators
b.

 for those 
without any third trimester 
home visits 

Model 3) Adjusted for 
confounders

a.
 for those with 

any third trimester home 
visits 

Model 4) Adjusted for 
confounders

a.
 and 

mediators
b. 

for those with 
any third trimester home 
visits 

Variables RD (95% CI) RR (95% CI) RD (95% CI) RR (95% CI) RD (95% CI) RR (95% CI) RD (95% CI) RR (95% CI) 

30+ years
 -2.0 (-3.5,  

-0.46) 
0.97 (0.95, 

0.99) 
-1.9 (-3.5,  

-0.41) 
0.97 (0.98, 

1.01) 
-2.2 (-3.4,  

-1.0) 
0.97 (0.96, 

0.99) 
-1.9 (-3.1,  

-0.73) 
0.98 (0.96, 

1.01) 

Religion         

Hindu  Ref Ref Ref Ref Ref Ref Ref Ref 

Muslim or other 
1.1 (-0.31, 

2.4) 
1.01 (1.00, 

1.03) 
11.9 (-0.18, 

0.61) 
1.01 (0.99, 

1.03) 
0.85 (-0.21, 

1.9)  
1.01 (1.00, 

1.02) 
0.60 (-1.2, 

0.44) 
1.01 (0.99, 

1.02) 

Any pregnancy 
complications 

        

No vs. yes   
1.9 (0.60, 

3.2) 
1.02 (1.01, 

1.04) 
  

1.5 (0.45, 
2.5) 

1.02 (1.00, 
1.03) 

Any 
intrapartum 
complications 

        

No vs. yes   4.4 (3.3, 5.5) 
1.06 (1.04, 

1.07) 
  

0.14 (-0.67,  
0.95) 

1.00 (0.99, 
1.01) 

Any ANC 
check-ups 

        

Yes vs. no   
1.2 (0.05, 

2.2) 
1.01 (0.99, 

1.03) 
  4.3 (3.5, 5.1) 

1.05 (1.04, 
1.06) 

a. 
Confounders being adjusted include: age, religion. 

b. 
Mediators adjusted include: any pregnancy and intrapartum complications, and any ANC check-ups 
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Appendix 5 

 

Figure A.5.1 Analytical framework for the relationship between socio-economic 
position and perinatal mortality (Objective 4.1) 

 

 

 

Figure A.5.2 Analytical framework for the relationship between exposure to third 
trimester home visits and perinatal mortality (Objective 4.2) 
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Figure A.5.3 Analytical framework for the relationship between socio-economic 
position variables and perinatal mortality, and the mediating effect of third 
trimester home visits (Objective 4.3 i)) 

 

 

Figure A.5.4 Analytical framework for the relation between socio-economic 
position variables and perinatal mortality, and the moderating effect of third 
trimester home visits (Objective 4.3 ii)) 
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Figure A.5.5 Proportion of women reporting a perinatal death in each caste group 
plotted against the SII/RII index value for each caste group 

 

Figure A.5.6 Proportion of women reporting a perinatal death in each education 
group plotted against the SII/RII index value for each education group 
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Figure A.5.7 Descriptive plot of perinatal mortality rate by caste group, stratified by 
having any third trimester home visits 

 

Figure A.5.8 Descriptive plot of perinatal mortality rate by education group, 
stratified by having any third trimester home visits 
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Table A.5.1 The association between exposure to any third trimester home visits and perinatal mortality among women who 
delivered in the last two months 

 

PMR (per 
1000 
births) 

Model 1) 
Unadjusted 

Model 2) Adjusted 
for maternal age  

Model 3) Adjusted 
for maternal age, 
caste, and 
education 

Model 3) Adjusted 
for maternal age, 
caste, education, 
and any 
complications 

Model 4) Adjusted 
for maternal age, 
caste, education, 
any complications, 
birth preparedness 
and institutional 
delivery

a. 

Variables 
 RD (95% 

CI) 
RR (95% 
CI) 

RD (95% 
CI) 

RR (95% 
CI) 

RD (95% 
CI) 

RR (95% 
CI) 

RD (95% 
CI) 

RR (95% 
CI) 

RD (95% 
CI) 

RR (95% 
CI) 

Any third 
trimester home 
visits  

           

No 
49.5 (46.9, 

52.4) 
Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref 

Yes  
40.8 (38.6, 

43.1) 

-8.7  
(-12.3,      

-5.2) 

0.83 
(0.76, 
0.89) 

-8.3   
(-11.8,      

-4.7) 

0.83 
(0.76, 
0.89) 

-7.6  
(-11.1,     

-4.0) 

0.84 
(0.77, 
0.90) 

-5.8  
(-9.1,  
-2.4) 

0.85 
(0.80, 
0.92) 

-6.1  
(-9.5,  
-2.8) 

0.83 
(0.77, 
0.90) 

Age            

15-24 years  
48.6 (45.8, 

51.6) 
  Ref Ref Ref Ref Ref Ref Ref Ref 

25-29 years 
38.9 (45.8, 

51.6) 
  

-9.2  
(-13.1,  

-5.8) 

0.80 
(0.73, 
0.87) 

-11.5  
(-15.4,  

-7.6) 

0.76 
(0.70, 
0.84) 

-9.8  
(-13.4,  

-6.2) 

0.78 
(0.71, 
0.85) 

-9.6  
(-13.2,  

-6.0) 

0.79 
(0.72, 
1.01) 

30+ years
 49.3 (45.2, 

53.6) 
  

-0.87  
(-4.2, 

6.0) 

1.01 
(0.91, 
1.21) 

-3.7  
(-9.0,  

1.6) 

0.92 
(0.82, 
1.02) 

-5.5  
(-10.5,  
-0.48) 

0.90 
(0.81, 
1.01) 

-5.1  
(-10.0,  
-0.01) 

0.92 
(0.72, 
0.86) 
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PMR (per 
1000 
births) 

Model 1) 
Unadjusted 

Model 2) Adjusted 
for maternal age  

Model 3) Adjusted 
for maternal age, 
caste, and 
education 

Model 3) Adjusted 
for maternal age, 
caste, education, 
and any 
complications 

Model 4) Adjusted 
for maternal age, 
caste, education, 
any complications, 
birth preparedness 
and institutional 
delivery

a. 

Variables 
 RD (95% 

CI) 
RR (95% 
CI) 

RD (95% 
CI) 

RR (95% 
CI) 

RD (95% 
CI) 

RR (95% 
CI) 

RD (95% 
CI) 

RR (95% 
CI) 

RD (95% 
CI) 

RR (95% 
CI) 

Caste             

Scheduled 
Tribe 

42.9 (35.2, 
52.2)  

    Ref Ref Ref Ref Ref Ref 

Scheduled 
Caste 

44.0 (40.6, 
47.8) 

    
0.74  

(-8.3, 
9.7) 

1.05 
(0.85, 
1.30) 

-0.64  
(-9.1, 

7.9) 

1.11 
(0.90, 
1.38) 

-1.5  
(-9.9, 

6.9) 

1.11 
(0.89, 
1.37) 

Other Backward 
Class 

44.7 (42.2, 
47.4) 

    
2.1  

(-6.5, 
10.7) 

1.08 
(0.88, 
1.32) 

-0.16  
(-8.3, 

8.0) 

1.16 
(0.95, 
1.42) 

-0.80  
(-8.9, 

7.3) 

1.15 
(0.94, 
1.41) 

General Caste 
48.4 (43.4, 

54.0)  
    

7.3 (-2.5, 
17.0) 

1.23 
(0.98, 
1.54) 

3.9 (-5.3, 
13.2) 

1.27 
(1.02, 
1.60) 

2.4 (-6.8, 
11.6) 

1.26 
(1.00, 
1.58) 

Education             

None/illiterate  
48.2 (45.9, 

50.7) 
    Ref Ref Ref Ref Ref Ref 

1-5 standards 
45.7 (40.6, 

51.4) 
    

-3.6  
(-9.5, 

2.3) 

0.94 
(0.82, 
1.07) 

-4.8  
(-10.3, 

0.76) 

0.90 
(0.79, 
1.03) 

-5.5  
(-11.0, 

0.07) 

0.89 
(0.78, 
1.01) 

6-10 standards 
40.2 (36.5, 

44.2) 
    

-10.1  
(-14.7,  

-5.4) 

0.80 
(0.72, 
0.90) 

-10.0  
(-14.2,  

-5.8) 

0.78 
(0.70, 
0.87) 

-10.4  
(-14.5,  

-6.2) 

0.76 
(0.78, 
1.01) 
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PMR (per 
1000 
births) 

Model 1) 
Unadjusted 

Model 2) Adjusted 
for maternal age  

Model 3) Adjusted 
for maternal age, 
caste, and 
education 

Model 3) Adjusted 
for maternal age, 
caste, education, 
and any 
complications 

Model 4) Adjusted 
for maternal age, 
caste, education, 
any complications, 
birth preparedness 
and institutional 
delivery

a. 

Variables 
 RD (95% 

CI) 
RR (95% 
CI) 

RD (95% 
CI) 

RR (95% 
CI) 

RD (95% 
CI) 

RR (95% 
CI) 

RD (95% 
CI) 

RR (95% 
CI) 

RD (95% 
CI) 

RR (95% 
CI) 

>10 standards 
34.5 (30.3, 

39.2) 
    

-15.5  
(-20.7,  
-10.3) 

0.67 
(0.58, 
0.78) 

-13.3  
(-18.0,  

-8.5) 

0.66 
(0.57, 
0.76) 

-14.5  
(-19.3,  

-9.7) 

0.63 
(0.55, 
0.73) 

Any pregnancy 
complications 

           

No  
37.8 (36.1, 

39.7) 
      Ref Ref Ref Ref 

Yes 
76.3 (71.1, 

81.8) 
      

25.0 
(19.0, 
30.9) 

1.56 
(1.42, 
1.71) 

24.6 
(18.6, 
30.5) 

1.56 
(1.43, 
1.71) 

Any 
intrapartum 
complications 

           

No 
31.8 (30.0, 

33.8) 
      Ref Ref Ref Ref 

Yes 
64.8 (61.6, 

68.3) 
      

24.8 
(20.7, 
28.8) 

1.78 
(1.63, 
1.94) 

24.2 
(20.1, 
28.2) 

1.74 
(1.60, 
1.90) 
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PMR (per 
1000 
births) 

Model 1) 
Unadjusted 

Model 2) Adjusted 
for maternal age  

Model 3) Adjusted 
for maternal age, 
caste, and 
education 

Model 3) Adjusted 
for maternal age, 
caste, education, 
and any 
complications 

Model 4) Adjusted 
for maternal age, 
caste, education, 
any complications, 
birth preparedness 
and institutional 
delivery

a. 

Variables 
 RD (95% 

CI) 
RR (95% 
CI) 

RD (95% 
CI) 

RR (95% 
CI) 

RD (95% 
CI) 

RR (95% 
CI) 

RD (95% 
CI) 

RR (95% 
CI) 

RD (95% 
CI) 

RR (95% 
CI) 

Birth 
preparedness 

           

No 
45.2 (42.9, 

47.6) 
        Ref Ref 

Yes  
44.2 (41.5, 

47.0) 
        

-3.6  
(-7.2, 
0.03) 

0.90 
(0.82, 
0.98) 

Institutional 
delivery 

           

No 
38.9 (36.3, 

41.7) 
        Ref Ref 

Yes 
48.1 (45.9, 

50.5) 
        

9.1 (5.5, 
12.8) 

1.31 
(1.19, 
1.44) 

a. 
Religion was omitted because it was not significant. Institutional delivery was added as a binary variable, because using the delivery place 

variable that separated facility types (private and public) caused convergence failure, and the relationship of delivery place and PMR was not the 
main subject of this sub-question. 
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Table A.5.2 The extent to which associations between socio-economic position (caste and education) and perinatal 
mortality are explained by exposure to any third trimester home visits among women who delivered in the last two months 

 

Model 1) Unadjusted   Model 2) Adjusted for 
maternal age, caste and 
education 

Model 3) Adjusted for 
maternal age, caste, 
education, and any third 
trimester home visits 

Model 4) Adjusted for 
maternal age, caste, 
education, any third 
trimester home visits, any 
complications, birth 
preparedness, and 
institutional delivery

a. 

Variables RD (95% CI) RR (95% CI) RD (95% CI) RR (95% CI) RD (95% CI) RR (95% CI) RD (95% CI) RR (95% CI) 

Caste   
 

 
   

 
 

Scheduled 
Tribe 

Ref Ref Ref Ref Ref Ref Ref Ref 

Scheduled 
Caste 

1.1 (-8.0, 
10.3) 

1.03 (0.83, 
1.27) 

0.12 (-8.9, 
9.2) 

1.02 (0.83, 
1.26) 

0.74 (-8.2, 
9.7) 

1.05 (0.85, 
1.30) 

-1.5 (-9.9, 
6.9) 

1.11 (0.89, 
1.37) 

Other Backward 
Class 

1.8 (-7.0, 
10.7) 

1.03 (0.85, 
1.28) 

1.3 (-7.4, 
10.0) 

1.05 (0.86, 
1.29) 

2.1 (-6.5, 
10.7) 

1.08 (0.88, 
1.32) 

-0.80 (-8.9, 
7.3) 

1.15 (0.94, 
1.41) 

General Caste 
5.5 (-4.4, 

15.5) 
1.13 (0.90, 

1.41) 
6.7 (-3.0, 

16.7) 
1. 20 (0.96, 

1.51) 
7.3 (-2.5, 

17.0) 
1.23 (0.98, 

1.54) 
2.4 (-6.8, 

11.6) 
1.26 (1.00, 

1.58) 

Education          

None/ illiterate  Ref Ref Ref Ref Ref Ref Ref Ref 

1-5 standards 
-2.5 (-8.5, 

3.4) 
0.95 (0.83, 

1.08) 
-3.6 (-9.5, 

2.3) 
0.93 (0.81, 

1.06) 
-3.6 (-9.5, 

2.3) 
0.94 (0.82, 

1.07) 
-5.5 (-11.0, 

0.07) 
0.89 (0.78, 

1.01) 

6-10 standards 
-8.1 (-12.6,  

-3.5) 
0.83 (0.75, 

0.93) 
-10.5 (-15.2,  

-5.9) 
0.79 (0.71, 

0.89) 
-10.1 (-15.4,  

-7.6) 
0.80 (0.72, 

0.90) 
-10.4 (-14.5,  

-6.2) 
0.76 (0.78, 

1.01) 

>10 standards 
-13.8 (-18.8,  

-8.7) 
0.71 (0.62, 

0.82) 
-16.2 (-21.3,  

-11.0) 
0.66 (0.69, 

0.83) 
-15.5 (-20.7,  

-10.3) 
0.67 (0.58, 

0.78) 
-14.5 (-19.3,  

-9.7) 
0.63 (0.55, 

0.73) 
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Model 1) Unadjusted   Model 2) Adjusted for 
maternal age, caste and 
education 

Model 3) Adjusted for 
maternal age, caste, 
education, and any third 
trimester home visits 

Model 4) Adjusted for 
maternal age, caste, 
education, any third 
trimester home visits, any 
complications, birth 
preparedness, and 
institutional delivery

a. 

Variables RD (95% CI) RR (95% CI) RD (95% CI) RR (95% CI) RD (95% CI) RR (95% CI) RD (95% CI) RR (95% CI) 

Age         

15-24 years    Ref Ref Ref Ref Ref Ref 

25-29 years   
-12.0 (-15.9,  

-8.1) 
0.76 (0.69, 

0.83) 
-11.5 (-15.4,  

-7.6) 
0.76 (0.70, 

0.84) 
-9.6 (-13.2,  

-6.0) 
0.79 (0.72, 

1.01) 

30+ years
 

  
-4.0 (-9.4,  

1.3) 
0.92 (0.82, 

1.02) 
-3.7 (-9.0,  

1.6) 
0.92 (0.82, 

1.02) 
-5.1 (-10.0,  

-0.01) 
0.92 (0.72, 

0.86) 

Any third 
trimester home 
visits  

        

Yes vs. no     
-7.6 (-11.1,    

-4.0) 
0.84 (0.77, 

0.90) 
-6.1 (-9.5,  

-2.8) 
0.83 (0.77, 

0.90) 

Any pregnancy 
complications 

        

No vs. yes       
24.6 (18.6, 

30.5) 
1.56 (1.43, 

1.71) 

Any 
intrapartum 
complications 

        

No vs. yes       
24.2 (20.1, 

28.2) 
1.74 (1.60, 

1.90) 
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Model 1) Unadjusted   Model 2) Adjusted for 
maternal age, caste and 
education 

Model 3) Adjusted for 
maternal age, caste, 
education, and any third 
trimester home visits 

Model 4) Adjusted for 
maternal age, caste, 
education, any third 
trimester home visits, any 
complications, birth 
preparedness, and 
institutional delivery

a. 

Variables RD (95% CI) RR (95% CI) RD (95% CI) RR (95% CI) RD (95% CI) RR (95% CI) RD (95% CI) RR (95% CI) 

Birth 
preparedness 

        

Yes vs. no       
-3.6 (-7.2, 

0.03) 
0.90 (0.82, 

0.98) 

Institutional 
delivery 

        

Yes vs. No       
9.1 (5.5, 

12.8) 
1.31 (1.19, 

1.44) 
a. 

Religion was omitted because it was not significant in any of the models and caused failed convergence. Institutional delivery was added as a 
binary variable, because using the delivery place variable that separated facility types (private and public) caused convergence failure, and the 
relationship of delivery place and PMR was not the main purpose of this research sub-question. 
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Table A.5.3 The extent to which associations between women’s socio-economic position (caste and education) and 
perinatal mortality are different for those without and with any third trimester home visits 

 

Model 1) Adjusted for 
confounders

a.
, for those 

without any third trimester 
home visits 

Model 2) Adjusted for 
confounders

a.
 and 

mediators
b.

, for those 
without any third trimester 
home visits

 

Model 3) Adjusted for 
confounders

a.
, for those 

with any third trimester 
home visits 

Model 4) Adjusted for 
confounders

a.
 and 

mediators
b.

, for those with 
any third trimester home 
visits 

Variables RD (95% CI) RR (95% CI) RD (95% CI)
c.
 RR (95% CI) RD (95% CI) RR (95% CI) RD (95% CI) RR (95% CI) 

Caste         

Scheduled 
Tribe 

Ref Ref Ref Ref Ref Ref Ref Ref 

Scheduled 
Caste 

7.0 (-5.3, 
19.3) 

1.17 (0.89, 
1.55) 

11.5 (6.5, 
16.4) 

1.27 (0.97, 
1.68) 

-5.2 (-18.8, 
8.4) 

0.90 (0.64, 
1.26) 

-2.1 (-14.5, 
10.2) 

0.89 (0.63, 
1.24) 

Other Backward 
Class 

4.8 (-6.7, 
16.3) 

1.13 (0.87, 
1.47) 

9.4 (9.4, 9.4) 
1.23 (0.94, 

1.60) 
-1.7 (-14.9, 

11.6) 
0.99 (0.71, 

1.37) 
-2.0 (-14.0,  

10.1) 
0.97 (0.69, 

1.34) 

General Caste 
12.4 (-1.1, 

25.9) 
1.31 (0.98, 

1.76) 
13.3 

1.33 (0.99, 
1.78) 

2.0 (-12.5, 
16.5) 

1.10 (0.77, 
1.57) 

0.84 (-12.4, 
14.0) 

1.02 (0.71, 
1.45) 

Education          

None/illiterate  Ref Ref Ref Ref Ref Ref Ref Ref 

1-5 standards 
3.8 (-6.0, 

13.7) 
1.07 (0.90, 

1.28) 
0.08 (-7.8, 

9.3) 
0.99 (0.83, 

1.18) 
-8.1 (-12.8,  

-2.7) 
0.82 (0.68, 

0.99) 
-10.0 (-16.7,  

-3.3) 
0.79 (0.65, 

0.95) 

6-10 standards 
-8.7 (-16.2,  

-1.1) 
0.85 (0.72, 

0.99) 
-6.4 (-11.0,  

-2.1) 
0.77 (0.66, 

0.91) 
-11.2 (-17.1,  

-5.3) 
0.76 (0.65, 

0.89) 
-12.2 (-17.5,  

-6.8) 
0.72 (0.61, 

0.84) 

>10 standards 
-17.1 (-25.0,  

-9.1) 
0.65 (0.53, 

0.80) 
-28.7 

0.55 (0.44, 
0.68) 

-14.0 (-20.8,  
-7.2) 

0.69 (0.57, 
0.85) 

-13.9 (-20.2,  
-7.6) 

0.64 (0.53, 
0.79) 

Age         

15-24 years  Ref Ref Ref Ref Ref Ref Ref Ref 

25-29 years 
-16.6 (-22.8,  

-10.5) 
0.70 (0.62, 

0.80) 
-15.9 

0.73 (0.64, 
0.82) 

-7.7 (-12.8,  
-2.7) 

0.83 (0.73, 
0.95) 

-6.2 (-10.8,  
-1.6) 

0.86 (0.76, 
0.98) 

30+ years
 -7.7 (-15.8,  

0.49) 
0.86 (0.74, 

1.00) 
-9.3 (-15.3,  

-3.3) 
0.86 (0.74, 

1.00) 
-0.48 (-7.5, 

6.5) 
0.99 (0.85, 

1.16) 
-1.8 (-8.3, 

4.7) 
1.00 (0.86, 

1.17) 
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Model 1) Adjusted for 
confounders

a.
, for those 

without any third trimester 
home visits 

Model 2) Adjusted for 
confounders

a.
 and 

mediators
b.

, for those 
without any third trimester 
home visits

 

Model 3) Adjusted for 
confounders

a.
, for those 

with any third trimester 
home visits 

Model 4) Adjusted for 
confounders

a.
 and 

mediators
b.

, for those with 
any third trimester home 
visits 

Variables RD (95% CI) RR (95% CI) RD (95% CI)
c.
 RR (95% CI) RD (95% CI) RR (95% CI) RD (95% CI) RR (95% CI) 

Pregnancy 
complications 

        

No vs. yes   
34.2 (25.3, 

43.2) 
1.75 (1.54, 

1.99) 
  

14.5 (6.9, 
22.0) 

1.38 (1.21, 
1.58) 

Intrapartum 
complications 

        

No vs. yes   
20.6 (14.9, 

26.3) 
1.56 (1.38, 

1.76) 
  

24.4 (19.0, 
29.7) 

1.85 (1.63, 
2.09) 

Birth 
preparedness 

        

Yes vs. no   -2.5 
0.96 (0.84, 

1.09) 
  

-3.8 (-8.3, 
0.78) 

0.89 (0.79, 
1.00) 

Delivery place         

Home   Ref Ref   Ref Ref 

Public   11.7 
1.27 (1.11, 

1.46) 
  2.8 (-2.2, 7.8) 

1.08 (0.93, 
1.25) 

Private   
31.4 (22.0, 

40.7) 
1.87 (1.58, 

2.22) 
  

25.7 (15.8, 
35.5) 

1.79 (1.49, 
2.15) 

a. 
Confounders being adjusted include: maternal age; religion was omitted because it was not significant in any of the models and always caused 

failed convergence.  
b. 

Potential mediators adjusted include: pregnancy and intrapartum complications, birth preparedness and institutional delivery (public and private 
facility deliveries had different associations and were therefore considered separately rather than when combined into a binary variable). 
c. 

This model failed to converge with the identity link function, so estimates were taken after 50 iterations when the log likelihood no longer changed 
perceptibly. 
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Table A.5.4 The extent to which adjusted associations between socio-economic position (caste and education) and perinatal 
mortality are different for those with and without home visits at each delivery place 

 Adjusted for confounders
a.
 and 

mediators
b.

, for those who delivered 
at home  

Adjusted for confounders
a.
 and 

mediators
b.

, for those who delivered 
at public facilities 

Adjusted for confounders
a.
 and 

mediators
b.

, for those who delivered 
at private facilities 

Variables 
Without any 
third trimester 
home visits 

With any third 
trimester home 
visits 

Without  any 
third trimester 
home visits 

With any third 
trimester home 
visits 

Without any 
third trimester 
home visits 

With any third 
trimester home 
visits 

 RR (95% CI)
c. 

RR (95% CI) RR (95% CI) RR (95% CI) RR (95% CI) RR (95% CI) 

Caste       

Scheduled Tribe Ref Ref Ref Ref Ref Ref 

Scheduled Caste 1.05 (0.70, 1.57) 0.87 (0.45, 1.67) 1.70 (1.06, 2.72) 0.99 (0.63, 1.56) 0.98 (0.53, 1.82) 0.65 (0.30, 1.38) 

Other Backward Class 1.11 (0.76, 1.63) 1.14 (0.61, 2.14) 1.66 (1.05, 2.63) 1.03 (0.66, 1.61) 0.73 (0.40, 1.33) 0.64 (0.31, 1.31) 

General Caste 1.21 (0.76, 1.91) 0.99 (0.48, 2.04) 1.88 (1.15, 3.08) 1.04 (0.64, 1.69) 0.73 (0.38, 1.37) 0.90 (0.42, 1.91) 

Education       

None/ illiterate Ref Ref Ref Ref Ref Ref 

1-5 standards 0.79 (0.57, 1.10) 0.55 (0.35, .85) 1.10 (0.86, 1.43) 0.80 (0.62, 1.02) 1.08 (0.74, 1.56) 1.07 (0.72, 1.59) 

6-10 standards 0.82 (0.62, 1.09) 0.80 (0.58, 1.11) 0.77 (0.61, 0.98) 0.72 (0.59, 0.89) 0.73 (0.52, 1.02) 0.64 (0.44, 0.91) 

>10 standards 0.53 (0.31, 0.90) 0.65 (0.38, 1.09) 0.61 (0.45, 0.83) 0.70 (0.54, 0.91) 0.51 (0.35, 0.74) 0.55 (0.37, 0.82) 

Age       

15-24 years Ref Ref Ref Ref Ref Ref 

25-29 years 0.65 (0.52, 0.80) 0.79 (0.61, 1.02) 0.75 (0.62, 0.91) 0.84 (0.71, 1.00) 0.84 (0.63, 1.11) 1.02 (0.76, 1.36) 

30+ years
 

0.73 (0.57, 0.93) 0.78 (0.58, 1.06) 0.97 (0.77, 1.22) 1.11 (0.90, 1.36) 0.95 (0.66, 1.35) 1.04 (0.71, 1.51) 
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 Adjusted for confounders
a.
 and 

mediators
b.

, for those who delivered 
at home  

Adjusted for confounders
a.
 and 

mediators
b.

, for those who delivered 
at public facilities 

Adjusted for confounders
a.
 and 

mediators
b.

, for those who delivered 
at private facilities 

Variables 
Without any 
third trimester 
home visits 

With any third 
trimester home 
visits 

Without  any 
third trimester 
home visits 

With any third 
trimester home 
visits 

Without any 
third trimester 
home visits 

With any third 
trimester home 
visits 

 RR (95% CI)
c. 

RR (95% CI) RR (95% CI) RR (95% CI) RR (95% CI) RR (95% CI) 

Pregnancy 
complications 

      

No vs. yes 1.62 (1.31, 2.01) 1.22 (0.92, 1.63) 1.67 (1.37, 2.02) 1.31 (1.10, 1.58) 2.10 (1.60, 2.75) 1.79 (1.36, 2.37) 

Intrapartum 
complications 

      

No vs. yes 1.73 (1.42, 21.11) 2.09 (1.66, 2.65) 1.45 (1.21, 1.75) 1.79 (1.52, 2.10) 1.49 (1.11, 2.01) 1.73 (1.27, 2.35) 

Birth preparedness       

Yes vs. no 1.39 (1.05, 1.85) 1.26 (.96, 1.67) 0.87 (0.73, 1.03) 0.83 (0.71, 0.97) 0.90 (0.70, 1.16) 0.81 (0.62, 1.05) 

a. 
Confounders being adjusted include: maternal age. 

b. 
Potential mediators being adjusted include: pregnancy and intrapartum complications, and birth preparedness. 

c. 
RR in the table from GLM with binary distribution and log link function; RD not provided as convergence failed with identity link function. 
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Table A.5.5 The extent to which associations between socio-economic position (caste and education) and the perinatal 
mortality are explained by interactions between socio-economic position variables and third trimester home visits 

 Model 1) Adjusted for 
confounders, with no 
interactions 

Model 2) Adjusted for 
confounders

a.
 with 

interactions between 
any third trimester 
home visits and caste  

Model 3) Adjusted for 
confounders

a.
 and 

mediators
b.

 with 
interactions between 
third trimester home 
visits and caste  

Model 4) Adjusted for 
confounders

a.
 with 

interactions between 
third trimester home 
visits and education  

Model 5) Adjusted for 
confounders

a.
 and 

mediators
b.

 with 
interactions between 
third trimester home 
visits and education  

Variables 
RD (95% 
CI) 

RR (95% 
CI) 

RD (95% 
CI) 

RR (95% 
CI) 

RD (95% 
CI)

c.
 

RR (95% 
CI) 

RD (95% 
CI) 

RR (95% 
CI) 

RD (95% 
CI)

c. 
RR (95% 
CI) 

Caste           

Scheduled Tribe Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref 

Scheduled Caste 
0.74         

(-8.3, 9.7) 

1.05 
(0.85, 
1.30) 

0.86 
(-8.4, 
10.1) 

1.05 
(0.85, 
1.30) 

5.6 (2.2, 
9.0) 

1.10 
(0.88, 
1.36) 

0.71 
(-8.3, 9.7) 

1.05 
(0.85, 
1.30) 

5.1 (1.6, 
8.6) 

1.09 
(0.88, 
1.35) 

Other Backward 
Class 

2.1 (-6.5, 
10.7) 

1.08 
(0.88, 
1.32) 

2.2  
(-7.9, 
12.4) 

1.07 
(0.86, 
1.34) 

4.5 
1.12 

(0.90, 
1.39)  

2.0 (-6.6, 
10.7) 

1.08 
(0.88, 
1.32) 

4.4 
1.12 

(0.91, 
1.38) 

General Caste 
7.3 (-2.5, 

17.0) 

1.23 
(0.98, 
1.54) 

7.3 (-5.4, 
20.1) 

1.21 
(0.93, 
1.57) 

8.7 (3.8, 
13.5) 

1.18 
(0.91, 
1.54) 

7.2 (-2.6, 
17.0) 

1.23 
(0.98, 
1.54) 

8.3 (3.5, 
13.2) 

1.20 
(0.96, 
1.50) 

Education           

None/ illiterate  Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref 

1-5 standards 
-3.6 (-9.5, 

2.3) 

0.94 
(0.82, 
1.07) 

-4.3  
(-10.6, 

1.9) 

0.92 
(0.80, 
1.06) 

-7.8  
(-12.9,  

-2.6) 

0.87 
(0.76, 
1.00) 

-3.2 (-9.3, 
3.0) 

0.96 
(0.84, 
1.10) 

-7.3  
(-12.4,  

-2.3) 

0.89 
(0.78, 
1.02) 

6-10 standards 
-10.1  

(-14.8,         
-5.4) 

0.80 
(0.72, 
0.90) 

-9.9  
(-14.9,  

-4.9) 

0.81 ( 
0.72, 
0.91) 

-11.6  
(-15.3,  

-8.0) 

0.75 
(0.67, 
0.84) 

-9.2  
(-15.1,  

-3.2) 

0.84 
(0.73, 
0.96) 

-11.8  
(-15.3,  

-8.2) 

0.76 
(0.66, 
0.87) 

>10 standards 
-15.5  

(-20.7,       
-10.3) 

0.67 
(0.58, 
0.78) 

-16.5  
(-21.9,  
-11.1) 

0.66 
(0.57, 
0.77) 

-23.4  
0.58 

(0.59, 
0.67) 

-14.0  
(-21.9,  

-6.1) 

0.72 
(0.60, 
0.86) 

-22.2 
0.62 

(0.51, 
0.74) 
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 Model 1) Adjusted for 
confounders, with no 
interactions 

Model 2) Adjusted for 
confounders

a.
 with 

interactions between 
any third trimester 
home visits and caste  

Model 3) Adjusted for 
confounders

a.
 and 

mediators
b.

 with 
interactions between 
third trimester home 
visits and caste  

Model 4) Adjusted for 
confounders

a.
 with 

interactions between 
third trimester home 
visits and education  

Model 5) Adjusted for 
confounders

a.
 and 

mediators
b.

 with 
interactions between 
third trimester home 
visits and education  

Variables 
RD (95% 
CI) 

RR (95% 
CI) 

RD (95% 
CI) 

RR (95% 
CI) 

RD (95% 
CI)

c.
 

RR (95% 
CI) 

RD (95% 
CI) 

RR (95% 
CI) 

RD (95% 
CI)

c. 
RR (95% 
CI) 

Third trimester 
home visits 

          

Any vs. none 
-7.6          

(-11.1,       
-4.0) 

0.84 
(0.77, 
0.90) 

-9.7  
(-24.2, 

4.8) 

0.76 
(0.54, 
1.21) 

-9.1 
0.79 

(0.56, 
1.10) 

-6.8         
(-11.5,      

-2.2) 

0.86 
(0.78, 
0.95) 

-7.0 
0.87 

(0.79, 
0.96) 

Any home visits 
in third trimester 
X Caste 

  
0.06 (-5.0, 

5.1) 

1.02 
(0.91, 
1.14) 

-0.04  
(-0.04,      
-0.04) 

1.01 
(0.90, 
1.13) 

    

Any home visits 
in third trimester 
X Education 

      
-0.78 (-

3.9, 2.3) 

0.96 
(0.89, 
1.03) 

0.05 
(0.05, 
0.05) 

0.98 
(0.91, 
1.05) 

Age           

15-24 years  Ref Ref Ref Ref Ref Ref Ref Ref Ref Ref 

25-29 years 
-11.5  

(-15.4,  
-7.6) 

0.76 
(0.70, 
0.84) 

-12.7  
(-16.9,  

-8.5) 

0.75 
(0.68, 
0.82) 

-11.7 
0.77 

(0.70, 
0.85) 

-11.5  
(-15.4,  

-7.6) 

0.76 
(0.70, 
0.84) 

-10.6  
0.80 

(0.72, 
0.86) 

30+ years
 

-3.7  
(-9.0,  

1.6) 

0.92 
(0.82, 
1.02) 

-5.3  
(-11.0,  

0.43) 

0.89 
(0.79, 
1.00) 

-6.7  
(-11.1,  

-2.4) 

0.90 
(0.80, 
1.01) 

-3.7  
(-9.0,  

1.6) 

0.92 
(0.82, 
1.02) 

-6.1  
(-10.2,  

-2.0) 

0.92 
(0.83, 
1.03) 

Any pregnancy 
complications 

          

No vs. yes     
20.8 

(14.6, 
26.9) 

1.52 
(1.38, 
1.68) 

  
22.8 

(16.9, 
28.7) 

1.56 
(1.42, 
1.71) 
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 Model 1) Adjusted for 
confounders, with no 
interactions 

Model 2) Adjusted for 
confounders

a.
 with 

interactions between 
any third trimester 
home visits and caste  

Model 3) Adjusted for 
confounders

a.
 and 

mediators
b.

 with 
interactions between 
third trimester home 
visits and caste  

Model 4) Adjusted for 
confounders

a.
 with 

interactions between 
third trimester home 
visits and education  

Model 5) Adjusted for 
confounders

a.
 and 

mediators
b.

 with 
interactions between 
third trimester home 
visits and education  

Variables 
RD (95% 
CI) 

RR (95% 
CI) 

RD (95% 
CI) 

RR (95% 
CI) 

RD (95% 
CI)

c.
 

RR (95% 
CI) 

RD (95% 
CI) 

RR (95% 
CI) 

RD (95% 
CI)

c. 
RR (95% 
CI) 

Any intrapartum 
complications 

          

No vs. yes     
22.0 

(17.9, 
26.1) 

1.66 
(1.52, 
1.83) 

  
22.8 

(18.9, 
26.7) 

1.70 
(1.55, 
1.85) 

Birth 
preparedness 

          

Yes vs. no     
-1.6 (-4.9, 

1.8) 

0.90 
(0.82, 
1.00) 

  
-1.2 (-4.6, 

2.1) 

0.92 
(0.84, 
1.00) 

Delivery place           

Home     Ref Ref   Ref Ref 

Public     
9.8 (6.4, 

13.2) 

1.25 
(1.13, 
1.40) 

  
7.7 (4.4, 

10.9) 

1.18 
(1.07, 
1.30) 

Private     
31.2 

(23.7, 
38.7) 

1.96 
(1.72, 
2.25) 

  
28.5 

(21.6, 
35.4) 

1.85 
(1.64, 
2.09) 

a. 
Confounders being adjusted include: age; religion was omitted because it was not significant in any of the models and caused failed 

convergence.  
b. 

Potential mediators adjusted include: pregnancy and intrapartum complications, birth preparedness and delivery place.  
c. 

Model failed to converge so the results for the identity link models were taken after 50 iterations, once the log likelihood values changed 
imperceptibly between iterations. 
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Table A.5.6 The proportion of women who had any pregnancy or intrapartum 
complications, and their perinatal mortality rate, for those without and with any 
third trimester home visits 

 No third trimester home visits  Any third trimester home visits 

 
n (%) PMR, per 1000 

births (95% CI) 
n (%) PMR, per 1000 

births (95% CI) 

No pregnancy 
and/or 
intrapartum 
complications 

13234 (55.3) 33.2 (30.3, 36.4) 16510 (57.5) 28.4 (26.0, 31.1) 

Any pregnancy 
and/or 
intrapartum 
complications 

10680 (44.7) 69.8 (65.1, 74.8) 12191 (42.5) 57.5 (53.5, 61.8) 

Total 23914 (100) 49.5 (46.9, 52.4)  28701 (100) 40.8 (38.6, 43.1) 

 

Table A.5.7 The proportion of women who had any pregnancy or intrapartum 
complications, and their perinatal mortality rate, for those who delivered at home, 
public or private facility 

 Home delivery Public facility delivery Private facility delivery 

 

n (%) PMR, per 
1000 
births 

(95% CI) 

n (%) PMR, per 
1000 
births 

(95% CI) 

n (%) PMR, per 
1000 
births 

(95% CI) 

No pregnancy 
and/or 
intrapartum 
complications 

12015 
(62.4) 

27.4 (24.6, 
30.5) 

15253 
(55.6) 

31.2 (28.6, 
34.1) 

2476 
(41.7) 

41.6 (34.4, 
50.3) 

Any pregnancy 
and/or 
intrapartum 
complications 

7227 
(37.6) 

58.0 (52.8, 
63.6) 

12184 
(44.4) 

57.5 (53.5, 
61.8) 

3460 
(58.3) 

94.5 (85.2, 
104.8) 

Total 
19242 
(100) 

38.9 (36.3, 
41.7)  

27437 
(100) 

42.9 (40.5, 
45.3) 

5936 (100) 
72.5 (66.2, 

79.4) 
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Figure A.5.9 Percentage of all newborn deaths by day of death overall 

 

Figure A.5.10 Percentage of all newborn deaths by day of death, by age group 
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Figure A.5.11 Percentage of all newborn deaths by day of death, by caste group 

 

Figure A.5.12 Percentage of all newborn deaths by day of death, by education 
group 

0%

5%

10%

15%

20%

25%

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60

P
re

c
e
n

t 
o

f 
d

e
a
th

s
 

Day of death 

Scheduled Tribe
or Caste

Other Backward
Class

General Caste

Don't know

0%

5%

10%

15%

20%

25%

30%

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60

P
e
rc

e
n

t 
o

f 
d

e
a
th

s
 

Day of death 

None/ illiterate

1-5 standards

6-10 standards

>10 standards



 

448 

 

 

Figure A.5.13 Percentage of all newborn deaths by day of death, by religion group 

 

Figure A.5.14 Percentage of all newborn deaths by day of death, by exposure to 
any third trimester home visits 
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Appendix 6 

Table A.6.1 Nvivo codes and sub-codes on socio-economic position 

Socio-economic position characteristics 

 Wealth or land ownership  

 Religion 

 Occupation 

 Facilities in the village or home 

 Education 

 Caste 

 Poor 

 Rich 

District, village, block and hamlets/sub-sections 

Allahabad district 

 Village 1, Block 1 

o Hamlet A 

o Hamlet B 

o Hamlet C 

o Hamlet D 

o Hamlet E 

o Hamlet F 

o Hamlet G 

 Village 2, Block 2 

o Hamlet A 

o Hamlet B 

o Hamlet C 

o Hamlet D 

o Hamlet E 

o Hamlet F 

o Hamlet G 

o Hamlet H 

Rampur district 

 Village 3, Block 3 

o SC Jatav area 

o OBC Kashyap area 

o OBC Muslim area 

o GC Gangwar area 

 Village 4, Block 4 

o Hamlet A, OBC Teli Muslim area 

o Hamlet A, SC Jatav area 

o Hamlet A, OBC Kashyap area 

o Hamlet B, GC Turk Muslim area 

o Hamlet B, OBC Ansari Muslim area 
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Appendix 7 

Table A.7.1 Final coding structure for qualitative analysis 

Health outcomes  Contextual factors 

 Coverage of ASHA home visits  
 Community health worker 

characteristics 

o Antenatal home visits  
o Relationship with women 

and family 

o Postnatal home visits  o Knowledge level 

o Linkage to VHND, ANC or 
birth registration 

 o Coordination between AAA 

o Identification of pregnant 
women 

 
 Family dynamics and decision-

making 

o Counselling by ASHA  
 Community values, norms and 

supports 

o ASHA diary  o Traditional practices 

 Birth plan or preparedness  o Gender 

 Delivery place   Health system or services context 

o Public hospital  o Quality 

o Private hospital  o Referrals 

o Home  
o Efficiency or effectiveness of 

treatment 

o Informal doctor or midwife  o Conditions of the facilities 

o Caesarean section  
o Behaviour of health care 

workers 

o Any hospital  
o Medicines or medical 

interventions 

 Essential Newborn Care  o Affordability 

o Warming the baby                          Inexpensive 

                       Skin-to-skin contact                          Indirect costs at public 

o Cord care                          Incentives 

                      Cutting the cord                          Costs at private 

                      Anything applied to cord  o Accessibility 

o Breastfeeding                          Own or private vehicle 

                      Breastfeeding initiation                          Ambulance 

                      External food  o Availability 

                      Breast milk  
 Geographical, resources, 

environmental or seasonal context 
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Health outcomes  Contextual factors 

o Bathing of the baby   Socio-economic context 

 Birth outcomes and health   Political context 

o Stillbirth   Changes over time 

o Pregnancy complications   

o Newborn or infant illness    

o Neonatal, maternal, or infant 
mortality 

  

 Vaccination   

 Inequalities in health outcomes   

o Pro-equitable    

o Equitable   

o Inequitable   
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Figure A.7.1 Institutional delivery (%) among women who delivered in the last two 
months, by caste group in each study village block in 2014/15 (CBTS-1) 

 

Figure A.7.2 Institutional delivery (%) among women who delivered in the last two 
months, by education group in each study village block in 2014/15 (CBTS-1)
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