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ABSTRACT 

Nepal has made appreciable progress in improving overall health outcomes of 

people during the last few decades. But, how such achievement is distributed across the 

various socioeconomic and demographic strata is equally important. Large inequalities 

between the poor and the rich in the health sector become prime concern in both 

developing and developed countries as growing inequalities have more adverse impact on 

vulnerable and impoverished societies in one hand and reduces their contribution for 

socioeconomic development on the other hand. Nepal is no exception at this matter. The 

extent and the root cause of the health outcome inequalities are the crucial information 

for making systematic policy at reducing the inequality. The aims of this study are to 

estimate estimating the child health outcome inequality in Nepal year 1991–1995 and 

year 2010–2015 and to decompose the inequality into its covariate to identify important 

contributors. This study also analyzes how change in the child health outcome inequality 

is attributed by the changes in the contributing factors over time.  



iv 

 

The major health sector interventions by the Nepal government with few 

examples of achievements and their distributions in the form of child health outcomes in 

the last few decades are briefed in the first chapter. The second chapter overviewed the 

health care system of Nepal. The third chapter focuses to estimate neonatal death 

inequality and explore major contributors to the inequality using data from all five waves 

of Nepal Demographic and Health Survey (NDHS) for the periods 1991–1995, 1996–

2000, 2001–2005, 2006–2010 and 2011–2015 respectively conducted in 1996, 2001, 

2006, 2011 and 2016. I used a concentration index (CI) to measure the inequality in 

neonatal deaths and decomposed the index to identify which and how determinants 

contribute to the inequality applying the methods proposed by Kakwani et al. (1997) and 

Wagstaff et al. (2003). I took the household's wealth index as a ranking socioeconomic 

status variable. The measurement of neonatal deaths inequality found that there were 

substantial newborn deaths inequalities between the poor and the better off in Nepal 

which were more concentrated in disadvantaged population. I also used Gini coefficient, 

SII and RII to measure the inequalities and found consistent with the CI. Further, the 

neonatal deaths inequality has increased from the third survey period and become the 

worst in the last survey. The decomposition of the neonatal deaths inequality found that 

mother's education was the highest contributors to the inequality followed by higher birth 

order, hill zone, rural residence and small sized child during birth. This calls for effective 

mother's education program targeted households to reduce the inequality soon. The 

similar calculation is performed to a sub-sample analysis in the latest survey by excluding 

two provinces where most of the tertiary level health care facilities of the country are 

concentrated and the decomposition result was consistent with the whole sample. 
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 The fourth chapter explains how change in the neonatal deaths inequality is 

attributed by changes in the contributions of the determinants. This study took the change 

in the neonatal deaths inequality between the periods 2006–2010 and 2011–2015 which 

was most recent as well as the highest among the changes during the last 25 years in 

Nepal. I used both Oaxaca decomposition and total differential approach to decompose 

the change in the inequality between the periods. Both methods showed that the largest 

share of the change in the inequality was attributed by the change in contribution of 

mother's education. Both, decomposition of the inequality and decomposition of its 

change found mother higher education is very crucial. It suggests the policy priority to 

educate poor mother and its continuation. However, for remaining major contributors to 

the change in the inequality, the two different methods prioritized differently. Comparing 

two methods, total differential approach is more informative than Oaxaca decomposition.  

The final chapter concludes and discusses the whole study and its limitations. 

Measuring of the newborn deaths inequality as well as decomposing the inequality both 

at level and change yielded useful information regarding relative importance of various 

determinants of the inequality. It could be helpful to the policy formulation to prioritize 

the mother and the child health programs for systematic reduction of child health 

outcome inequality in Nepal. 

 

 

 

 



vi 

 

ACKNOWLEDGEMENTS 

Working as a doctoral student at the University of the Thai Chamber of 

Commerce was a magnificent as well as a challenging experience for me. In all these 

years, many people were directly and indirectly instrumental in shaping my academic 

career. It was hardly possible for me to thrive in my doctoral research without the 

precious support of all these people. Here is a small tribute to those people behind the 

screen who helped me to make my dream come true. 

First of all, I would like to thank specially to my supervisor Dr Lalita 

Chanwongpaisarn Nguitragool for her mentorship and guidance that played significant 

role in shaping up my dissertation research. I really appreciate her patience, time and 

contribution to monitor and motivate me throughout. Similarly, my deepest appreciation 

goes to the members of my dissertation committee, Dr. Jakarin Shrimoon – dean UTCC 

International College, Assistant Professor Dr. Sasiwimon Warunsiri Paweenawat, 

Assistant Professor Dr. Dusanee Kesavayuth and the external committee Assistant 

Professor Dr Nopphol Witvorapong of Chulalongkorn University. Their comments and 

suggestions were considerably valuable for my dissertation improvement. 

I also greatly appreciate Professor Dr. Poomthan Rangkakulnuwat, Associate 

Professor Dr. Weerachat Kilenthong, Assistant Professor Dr. Archawa Paweenawaat and 

Assistant Professor Dr. Vasileios Zikos who taught me econometrics, microeconomics, 

macroeconomics and game theory during my course work session. 

This work would not have been possible without the scholarship funding from the 

University of the Thai Chamber of Commerce under its grant scheme. I profoundly 



vii 

 

acknowledge the Research Institute for Policy Evaluation and Design (RIPED) and the 

UTCC School of Economics, International College for all kind of support. 

I am thankful to the Pokhara University especially for granting and renewing the 

study leave to complete my doctoral study. I am also thankful to ICF International for 

granting permission to use Nepal DHS data set. I would like to acknowledge Professor 

Dr. Gajananda Aggrawal and my dear friend Associate Professor Deepak Raj Paudel who 

made me clear the features of DHS data and limitations. We had wonderful discussion on 

various dimensions of data analysis and tools. 

Finally, I am especially thankful to my family for their love and support. I wish to 

thank my father and mother who always encourage me to achieve more and more in 

academia. To my wife Shobha, I appreciate her patience, understanding, encouragement 

and faith in me. It was comforting to know that I had her unconditional love and support. 

I acknowledge my daughter Aarjoo's and son Aayam’s patience, understanding and 

compromise at my absence during their important school life. They all gave me strength 

throughout the dissertation research. 

 

 

 

 

 

 

 



viii 

 

TABLE OF CONTENTS 

 

Abstract 

Acknowledgement 

Table of contents 

List of tables 

List of figures   

Acronyms and abbreviations 

Page 

iii 

vi 

viii 

x 

xii 

xiii 

Chapter  1: Introduction 1 

Chapter 2: Overview of the Health Care System in Nepal 

2.1 The health care system in Nepal 

2.2  Health welfare schemes 

2.3  Public health insurance 

10 

10 

18 

20 

Chapter  3: Child Health Outcome Inequalities in Nepal 

3.1 Introduction 

3.2 Various health inequality measurements 

3.3 Some empirical works on child health outcome inequality in Nepal 

3.4 Research methodology 

      3.4.1 Conceptual framework: demand for health 

      3.4.2 Inequality estimation and decomposition 

3.5 Data and variables 

      3.5.1 Data 

      3.5.2 Outcome variable 

      3.5.3 Explanatory variables 

      3.5.4 Ranking variable 

3.6 Results 

3.7 The effect of women employment on the child health outcome inequalities 

3.8 Child health outcome inequalities in the provinces without tertiary health 

      services  

3.9 Conclusion 

23 

23 

24 

33 

37 

37 

40 

44 

44 

47 

47 

53 

54 

66 

75 

 

81 



ix 

 

 

 TABLE OF CONTENTS (Continued) 

 

Chapter 4: Decomposition of Change in Child Health Outcome Inequality 

4.1 Introduction 

4.2 Method and data 

      4.2.1 Oaxaca decomposition 

      4.2.2 Total differential approach 

4.3 Results 

4.4 Conclusion 

Page 

84 

84 

85 

85 

87 

89 

95 

Chapter 5: Conclusion and Discussion 

5.1 Policy recommendation 

5.2 Limitations of the study 

104 

106 

109 

References 

Appendices 

110 

120 

 

 

 

 

 

 

 

 

 

 

 



x 

 

LIST OF TABLES 

Tables Page 

1.1 Newborn and early childhood mortalities among wealth quintiles 5 

2.1 Services at public health facilities 13 

2.2 Distance to the nearest public health facility 16 

2.3 Percentage distribution of antenatal care (ANC) 17 

3.1 Number of sample households, women respondents, births and neonatal deaths 46 

3.2 Neonatal deaths inequality and its change (measured in CI) 55 

3.3 Indices of neonatal death inequality 56 

3.4 Decomposition of inequality in neonatal death (1991–1995)   60 

3.5 Decomposition of inequality in neonatal death (1996–2000) 61 

3.6 Decomposition of inequality in neonatal death (2001–2005) 62 

3.7 Decomposition of inequality in neonatal death (2006–2010) 63 

3.8 Decomposition of inequality in neonatal death (2011–2015) 64 

3.9 Inequity in maternal health care utilization – mountain, hill and Terai 65 

3.10 Association between mother's employment and neonatal incidence 68 

3.11 Decomposition of inequality in neonatal death (1991-1995) with employment 70 

3.12 Decomposition of inequality in neonatal death (1996-2000) with employment 71 

3.13 Decomposition of inequality in neonatal death (2001-2005) with employment 72 

3.14 Decomposition of inequality in neonatal death (2006-2010) with employment 73 

3.15 Decomposition of inequality in neonatal death (2011-2015) with employment 74 

3.16: Comparison of CI between sub-sample & the whole sample 75 

3.17 Decomposition of inequality in neonatal death (1996-2000)  

        Sub-sample analysis (excluding provinces 3 & 4) 

77 

3.18 Decomposition of inequality in neonatal death (2001-2005)  

        Sub-sample analysis (excluding provinces 3 & 4) 

78 

3.19 Decomposition of inequality in neonatal death (2006-2010)  

        Sub-sample analysis (excluding provinces 3 & 4) 

79 

3.20 Decomposition of inequality in neonatal death (2010-2015)  

        Sub-sample analysis (excluding provinces 3 & 4) 

80 

  



xi 

 

 

LIST OF TABLES (Continued) 

Tables Page 

4.1 Absolute & percentage contribution and their change (2006–2010 to 2006–2010) 98 

4.2 Elasticities, concentration indices and their change (2006–2010 to 2011–2015) 99 

4.3 Decomposition of change in neonatal death inequality–Oaxaca decomposition 

      (2006–2010 to 2011–2015)  

100 

4.4 Change in marginal coefficients, mean values and inequalities of determinants 

      (2006–2010 to 2011–2015) 

101 

4.5 Decomposition of change in neonatal death inequality – total differential  

      approach (2006–2010 to 2011–2015) 

102 

4.6 Comparison between Oaxaca decomposition and total differential approach 

      (2006–2010 to 2011–2015) 

103 

A1 Variable Description 131 

A2 Summery statistics for early childhood deaths & its determinants (1991–1995) 132 

A3 Summery statistics for early childhood deaths & its determinants (1996–2000) 133 

A4 Summery statistics for early childhood deaths & its determinants (2001–2005) 134 

A5 Summery statistics for early childhood deaths & its determinants (2006–2010) 135 

A6 Summery statistics for early childhood deaths & its determinants (2011–2015) 136 

 

 

 

 

 

 

 

 

 



xii 

 

LIST OF FIGURES 

Figure Page 

1.1 Trends in newborn and early childhood mortality rates 4 

3.1 Lorenz curve for health 

3.2 Same Gini coefficients for three different socioeconomic situations 

3.3 Concentration curve 

26 

27 

31 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



xiii 

 

ACRONYMS AND ABBREVIATIONS 

ANC Ante Natal Care 

CC Concentration Curve 

CI Concentration Index 

DoHS Department of Health Services 

MDG Millennium Development Goal 

MoHP Ministry of Health and Population 

NDHS Nepal Demographic and Health Survey 

NHSP Nepal Health Sector Program 

NHSS Nepal Health Sector Strategy 

NPR Nepalese Rupee 

RII Relative Index of Inequality 

SDG Sustainable Development Goal 

SII Slope Index of Inequality 

UHC Universal Health Coverage 

 



1 
 

CHAPTER 1 

INTRODUCTION 

1.1 Background 

Ongoing Nepal Health Sector Strategy 2015–2020 (NHSS) is the primary 

instrument to guide the country's health sector for five years through four key strategic 

principles – equitable access to health services, quality health services, health system 

reform and multi-sectoral approach. It adopts the vision and mission set forth by the 

National Health Policy 2014 and carries the ethos of Constitutional of Nepal to ensure 

health care as fundamental right to every citizen. It articulates nation's commitment 

towards achieving Universal Health Coverage (UHC) and vision to move Nepal from the 

least developed country to middle income developing country by 2022. NHSS places 

health at the centre of overall socio-economic development.  

The five year strategic health planning process in Nepal within the context of 

Sector Wide Approach (SWAp) traced during strategy formulation at the backdrop of 

Nepal’s commitments on delivering the Poverty Reduction Strategy (PRS) and the 

Millennium Development Goals (MDGs). Guided by both the earlier National Health 

Policy of 1991 (NHP-1991) and the Second Long Term Health Plan 1997-2017 

(SLTHP), the strategy put in place the first Nepal Health Sector Program (NHSP-I) for 

the period 2004-2009 and the second Nepal Health Sector Program for the period 2010-

2015 (NHSP-II) as an extension, both provided basic framework for implementation of 

health programs (MoHP, 2015). Both NHSP-I and NHSP-II focused mainly on the child 
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health program, family health program, disease control program and the supportive 

program.  

Nepal emerged from a decade-long violent conflict (1996 to 2006). This violent 

conflict had an effect on both the population’s health and the health care system. It led to 

over 13,000 fatalities, the disappearance of at least 1,200 people, the disablement of 

thousands of people, and the internal displacement of many. Over 1,000 health posts in 

rural areas were destroyed and more than a dozen health workers had been killed. The 

conflict aggravated the already poor health services as one third of Nepal’s health centers 

were in rural areas, where some of the fighting was heaviest, and often operated without 

health staff (Devkota & van Teijlingen, 2010).  

Recently, a devastating earthquake of 7.8 rector scales of magnitudes on 25th 

April 2015 and several major aftershocks further damaged fragile and already 

overstretched health system of the country. The earthquake struck killing approximately 

9,000 people impacted in 31 out of the country's 75 districts of which 14 were declared 

'crisis-hit' and resulted enormous human and economic loss. It damaged public buildings, 

heritage sites, educational institutions, health facilities and road networks. The National 

Planning Commission (NPC) estimated a loss of NPR 770 billion (nearly US$ 7 billion) 

which was equivalent to 86 percent of the budget allocated for the fiscal year 2015. The 

earthquake had an impact on both population health and health system. It 

disproportionately affected more disadvantaged communities where the worst affected 

districts were remote and poor areas with already compromised healthcare, transportation 

and infrastructure (Regmi et al., 2015). 
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Nepal has made encouraging progress on improving the overall health outcomes 

of its citizens amidst the civil war, the devastating earthquake and undeclared blockade of 

India in the country. In particular, Nepal has made impressive progress toward the MDG 

targets for child survival and maternal health. Three out of eight MDGs were directly 

related to health, namely, Goal 4 - reducing child mortality by two-third between 1990 

and 2015; Goal 5 - improving maternal health by reducing maternal mortality ratio by 

three quarters between 1990 and 2015; and Goal 6 - combating HIV/AIDS, malaria and 

other diseases. Nepal and the Millennium Development Goals Final Status Report 2000-

2015 showed that Nepal has remarkably achieved most of the targets. One of the very 

successful for achieving the Millennium Development Goal was Goal 4, reducing child 

mortality which targets were 33 deaths per thousand live births for infant mortality, 38 

deaths per thousand live births for under-five mortality and percent of child immunization 

against measles was 92.6 percent. According to the report, infant mortality rate of 108 per 

thousand live births in 1990 reduced to 33 per thousand live births in 2014 and under-five 

mortality rate of 162 per thousand live births in 1990 reduced to 38 per thousand live 

births in 2014, thereby achieving the both targets under MGD4 earlier. Similarly, 

immunization program against measles has been successful as 92.6 percent of one-year-

old children were immunized against measles in 2015.  During this period, polio was 

towards eradication phase while leprosy was at elimination stage. Considerable efforts 

have been made to halt and reverse the trends of tuberculosis, HIV and malaria (NPC, 

2016).   

Nepal Demographic and Health Survey 2016 also confirmed the significant 

reduction in new born and early childhood mortalities met as per the Goal 4. Figure 1.1 
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shows neonatal mortality was 21 deaths per thousand live births, infant mortality was 32 

deaths per thousand live births and under-five mortality was 39 deaths per thousand live 

births in the survey report. During the years from 1991-1995 to 2011-2015 in Nepal, 

neonatal mortality fell by 58 percent, from 50 deaths per thousand live births to 21 per 

thousand live births. Infant mortality declined by 59 percent from 78 deaths per thousand 

live births to 32 deaths per thousand live births, and under-five mortality declined by 67 

percent from 118 deaths per thousand live births to 39 deaths per thousand live births. All 

three indicators of newborn and early childhood mortality have declined sharply over the 

past 20 years. Survey showed that mortality rates among older children decreased faster 

than the neonatal mortality rate and neonatal mortality accounted for a higher percentage 

of child deaths (MoHP, New ERA, & ICF, 2017). 

 

Figure 1.1: Trends in newborn and early childhood mortality rates 

Despite the significant reductions in new born and early childhood mortalities, in 

many low-income and middle-income countries, there are still persistent mortalities, 

particularly in disadvantaged populations (Wagstff et al, 2003; Moser et al., 2005; Bryce 
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et al., 2006; Hosseinpoor et al., 2006; O'Donnel et al., 2008).  Nepal is no exception for 

such a gap between advantaged and disadvantaged groups. Table 1.1 illustrates, if we 

measure the neonatal, infant and under-five mortalities for different wealth quintiles, 

there are huge differences of these new born and early childhood mortalities between the 

poorest and the richest wealth quintiles in Nepal Demographic Health Surveys, conducted 

in 2011 and 2016. All the new born and early childhood mortalities were nearly double in 

2011 at the poorest wealth quintile compared to the richest wealth quintile which further 

increased and became three folds for neonatal mortality and almost two and a half folds 

for both infant and under-five mortalities in 2016 (MoHP, New ERA, & ICF, 2012 & 

2017). Chi-square test result showed significant gaps in the distribution of these 

mortalities in the both surveys among the wealth quintiles. 

Table 1.1: Newborn and early childhood mortalities among wealth quintiles 

Wealth 

Quintile 

      Neonatal                Infant             Under-five 

2011 2016 2011 2016 2011 2016 

Q1 - Poorest 37 36 61 50 75 62 

Q2 - Poorer  40 33 56 45 66 54 

Q3 - Middle 29 26 55 42 64 46 

Q4 - Richer 37 20 53 31 59 36 

Q5 - Richest 19 12 32 20 36 24 

Q1 - Q5 18 24 29 30 39 38 

Q1 / Q5 1.94 3.00 1.90 2.50 2.08 2.58 

Source: MoHP, New ERA, & ICF, 2012 & 2017 

It is confirmed by the evidence that there are persistent inequalities in the child 

health outcomes in Nepal.  It demands government's efforts and interventions towards 

reducing the inequality systematically. It motivated me to see root causes of such 
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significant gap in the distribution of health of disadvantaged and marginalized child in 

Nepal. I tried to focus the extent and contributors of the inequality and set the objectives 

accordingly for my dissertation research. The broad objective of my study is to assess the 

child health disparity in Nepal and to identify the sustainable policies to overcome the 

disparity. I have split this objective and discussed in chapter three on estimating child 

health outcome inequalities in the country and decompose the inequality into its 

covariates to identify the important contributors; and in chapter four, analyze how change 

in the child health outcome inequalities are attributed by changes in the contribution of 

factors over time. I have mentioned the detail description of method and data for the 

study on respective chapters. 

There are many studies aimed at determining the contributors of health outcomes 

which usually concentrate on the socioeconomic and demographic parameters. Despite a 

growing interest in the field of health geography that focuses on assessing the geographic 

region-specific impact on the particular health outcome and the risk factors, little 

attention has been given to the geographic regional disparities in developing countries. 

For a country geographically diverse like Nepal, geographic position constitutes one of 

the most defining elements in access and utilization of healthcare which ultimately result 

in the health outcome.  Hence, my study focused to assess the contribution of geographic 

diversity on the health outcome inequalities. 

Geographically, Nepal comprises three ecological regions: mountain, hill, and the 

Terai (low-lying land) which are running parallel from east to west. Significant variations 

exist among these three ecological regions in terms of climate, biogeography, resources, 

infrastructure, socio-economic development and thus socio-economic well beings 
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(Upadhyaya, 2010).  The mountain region where about 7% of the total population 

(1,781,792) accounts for 35% of the total land area (51,817 Sqkm) and ranges in altitude 

from 4,000 to 8,848 meters above sea level. Moreover, basic facilities such as 

transportation, education, communication, drinking water, sanitation, and electricity are 

less developed compared with those of the hill and Terai regions. The hill region ranges 

in altitude from 1,000 to 4,000 meters above sea level and is densely populated. About 

43% of the total population lives in the hill region (11,394,007) which occupies about 

42% of the total land area (61,345 SqKm) and includes the Kathmandu valley - the 

capital city and Pokhara valley - the most beautiful tourist destination. Although the 

terrain is rugged and uneven, because of the high concentration of people and geopolitical 

reasons, this region has always received significant attention from the central 

government. As a result, this region has better access to basic facilities such as 

transportation, education, communication, drinking water, sanitation, electricity, and 

healthcare facilities than the mountain. The Terai region ranges in altitude from 60 to 

1,000 meters (1,200 meters in some areas) above sea level which occupies 23% of total 

land area (34,019 SqKm). About 50% of the total population (13,318,705) lives in this 

region. It has the most fertile land in the country and is thus known as the granary. 

Because of its relatively flat terrain, transportation and communication facilities, and 

other infrastructure, this region is well developed compared with the other regions (CBS, 

2012). Given this background, it can be expected that the existing variation in new born 

and early childhood mortality across the three ecological regions of Nepal is independent 

of various theoretically important socio-economic and demographic factors. 
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1.2 Significance of the study 

The previous research in the child health outcomes in Nepal only explored 

determinants and gave information on how and which determinants were more crucial. 

Similarly, studies conducted in child health outcome inequalities have focused on 

explaining average health outcomes of advantaged and disadvantaged strata, for example 

health outcome of the richest and the poorest quintiles. Towards reducing the inequality 

of child health outcome this may not be sufficient as the distribution of these 

determinants also matter. This research along with the estimation of child health outcome 

inequality performs decomposition analysis of the inequality giving information on 

marginal effects and distribution of the determinants which help to identify the 

contribution of each determinant. In this regard, this research would better inform the role 

of determinants than previous researches. However, there are few studies started recently 

on inequity in health care utilization. Besides, to explore ecological attribution in the 

child health outcome in Nepal, I have introduced ecological variable which is a new 

feature in health outcome inequality analysis from past literatures. Further, I also 

decomposed the change in the health outcome inequality between the two periods which 

assesses the change in the contribution of factors over time. This changing attribute is 

more crucial in policy change. To my knowledge, there is no other study that examines 

the decomposition of child health outcome inequality in Nepal. I hope this study would 

be unique and fulfills the gap in this regard in the less developed countries or the 

countries that have differential area accessibility. Its findings could track policy outcomes 

over time and also provide a means of evaluating the need for policy change for proper 

utilization of scarce resources in the child health sector.  
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1.3 Overview of the dissertation 

This dissertation began with a simple idea: to see progress of newborn and early 

childhood health outcomes in disadvantaged strata in Nepal. As I found the significant 

difference of these childhood deaths in the lowest and the highest wealth quintiles which 

were widening although the average mortality or morbidity was decreasing over time, it 

motivated me to go further in depth using some reliable measures. I stated the issues and 

the objectives of my dissertation research in chapter 1 in the background of few major 

Nepal government's interventions in health sector. Chapter 2 overviewed the health care 

system in Nepal along with health welfare schemes and recently introduced public health 

insurance program in the country. Chapter 3, in the initial, I discussed various 

measurements of the health outcome inequality. Then, I discussed on concentration index 

of the child health outcome inequalities and method of its decomposition both at level 

and difference. I focused on the measurement and interpretation of child health outcome 

inequalities across the country for the periods 1991–1995, 1996–2000, 2001–2005, 2006–

2010 and 2011–2015. I further decomposed all the five inequalities into their major 

contributing factors. I also performed the robustness check and sub-sample analysis in 

this chapter. Chapter 4 examined the decomposition of change in the inequality between 

the two time periods, 2006–2010 and 2011–2015 to see the inequality change attributed 

by change in the contributing factors. Finally, chapter 5 concluded the whole dissertation 

study by summarizing of the findings with discussion and policy recommendation. I also 

mentioned the limitations of this study there. 

 

 

 



10 
 

CHAPTER 2 

OVERVIEW OF THE HEALTH CARE SYSTEM IN NEPAL 

2.1 The health care system in Nepal 

In the earlier years, people were practicing only ayurvedic treatment, a traditional 

herbal based medicinal method. Most of the people had to rely on traditional treatment 

practice throughout the country. The modern health care services became available at Bir 

Hospital which was established in 1889 at Kathmandu. With the introduction of the 

periodic developmental plan in the country from 1956, a planned development process 

also began in the health sector. In this process the first 15 year long-term health plan 

(1975–1990) and the second 20 year long-term health plan (1997–2017) were introduced 

respectively. Before the first long term health plan, the United Mission to Nepal (UMN) 

began health service work in the Kathmandu Valley and Tansen. The UMN established a 

hospital in Tansen in 1954. Nepal Family Planning Association and Nepal Paropkar 

Prasuti Griha (now Maternity Hospital) were established in 1959. Also the malaria 

eradication organization was established in 1955 (RTI International, 2010). Family 

planning, the leprosy & tuberculosis, and the smallpox eradication programs were 

introduced in 1958, 1966 and 1968 respectively. Later in 1986, the family planning 

program was converted into the family planning, maternal and child health board (Rai et 

al., 2001). Since the introduction of the General Health Plan in 1956, marked progress 

has been made in the health sector with the aim of providing basic health services to 

every Nepalese citizen. Now, the majority of people live within one or two hours walking 

distance to a health care service.  
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Currently, the Ministry of Health and Population (MoHP) of Nepal government 

taking the entire responsibility for health policy formulation, program development, 

implementation and monitoring along with the service delivery in the health sector at 

national, provincial, district and community levels. Its goal is to improve health status of 

all people living in the country through effective and efficient delivery of health services 

from different health institutions. Various mechanisms have been set to facilitate for the 

participation of other stakeholders, including civil society, the private sector, and 

development partners in the health care system of Nepal. The MoHP also works to ensure 

adequate health care financing. There is a department called the Department of Drug 

Administration (DDA) come under MoHP which is the regulatory authority for assuring 

the quality and regulating the import, export, production, sale and distribution of drugs. 

(DoHS, 2018).   

Nepal’s health care providers consist of a modern medical health care system as 

well as traditional treatment practice such as ayurveda, homeopathy, unani, aamchi and 

gurau. Typically, there is at least one health facility in each rural/urban municipality i.e. 

one urban health center in an urban municipal area and one primary health care center in 

a rural municipal area. Similarly, there is at least one district level hospital at the district 

to provide curative services. To address the curative, preventive, promotive, and 

rehabilitative needs, following public health services are delivered at the primary, 

secondary, and tertiary levels: 

i. Primary level 

Primary level services are provided at the community level to deliver basic health 

services, especially for hard-to-reach population with referral linkages to higher-level 
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facilities. These services are obtained through Female Community Health Volunteers 

(FCHVs), Community Health Units (CHUs), Primary Health Care Outreach Clinics 

(PHCOCs), Expanded Program on Immunization Clinics (EPICs), Health Posts (HPs), 

Primary Health Care Centers (PHCCs) and Urban Health Centers (UHCs). There are 

variation in number of health facilities units per rural/urban municipality based on the 

geographic accessibility and population settlement. For example, health post provides 

health services to the population at the rural municipal level which serves a catchment 

population of approximately 10,000 people. Health posts are also required to supervise 

the management of community health units. The primary health care centers are 

established in rural areas whereas the urban health centers are established in urban areas 

in urban municipalities, sub-metropolis and metropolis areas. Here, health posts, primary 

health care centers and urban health centers are established at rural/urban municipalities 

and electoral constituency.  

ii. Secondary level 

Secondary level services are delivered by district level hospitals. These hospitals 

are the first referral points from the primary level health facilities. District hospitals 

deliver services including inpatient, outpatient, emergency, comprehensive emergency, 

obstetric, general surgery and specialized care particularly on maternal and child health 

care services for their target populations in addition to the basic health services. 

iii. Tertiary level 

Zonal, regional and central hospitals as well as teaching hospitals provide tertiary 

level health services. They provide health services in specialized medical disciplines. 

These institutions are second level referral points from districts and also provide other 



13 
 

services in their catchment areas. Central hospitals also offer professional training, 

conduct research, and provide support to the districts.  

Table 2.1: Services at public health facilities 

Level Key staff Key services 

Central hospitals 20-200 specialists doctors 
and nurses 

50-500 beds; provide either broad range of advanced 
services or specialized services; final referral centers 

Regional hospitals 30-50 specialized doctors, 
medical officers and 
nurses 

Provide broad range of services 

Zonal hospitals 10-35 specialized doctors, 
medical officers, and 
nurses 

Provide broad range of services 

District hospitals 3 medical officers and 15 
other health workers 

15-25 beds; diagnosis and treatment of illness (primary 
and secondary); provide basic services (e.g., family 
planning, immunization) 

Urban health centers 2 medical officers and 10 
other health workers 

~ 10 beds; diagnosis and treatment of illness (primary); 
provide basic services (e.g., family planning, 
immunization) 

PHCCs 1 medical officer and 8 
other health workers 

~ 3 beds and laboratory services; diagnosis and 
treatment of illness (primary); provide basic services 
(e.g., family planning, immunization) 

HPs ~ 4-5 health workers, with 
health assistant in charge 

Only outpatient diagnosis and treatment of illness 
(primary); provide basic services (e.g., family planning, 
immunization) 

PHC/ORCs 1-2 health workers from 
facility on a mobile 
outreach basis 

Deliver short-term family planning, antenatal care, and 
growth monitoring services on a monthly basis 

EPI clinic 1-2 health workers from 
facility on a mobile 
outreach basis 

Deliver childhood immunizations on a monthly basis 

CHUs 1-2 health workers from 
facility on an outreach 
basis 

Extension of health facility services in areas not fully 
reached by facilities 

Source: MoHP, 2017 

With the introducing of the first national health policy in 1991 which welcomed 

the private sector to provide healthcare services, the private sector started to establish 

private hospitals, nursing homes, and private clinics. Private health services are 

complementing and supplementing public health care services through facilities, human 

resources, and expenditures, however these services are mainly focused in urban areas. 

Now, there are a large number of private hospitals with greatly expanding secondary and 

tertiary levels cares. Until the liberalization of the health care policy in the early 1990s, 
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there were virtually no private or for-profit institutions related to health care. The national 

health policy also developed standards for establishing private hospitals. Pharmaceutical 

industry is also growing in Nepal. There are about four dozens of pharmaceutical 

companies currently operating in the country and have developed the capacity of 

producing 40 percent of medicine required by the country. 

The main institutions both public and private that are delivering basic health 

services in the entire country are: 104 public hospitals (central, regional, zonal and 

district), 19 teaching hospitals, 364 private hospitals, 329 urban health centers, 202 

Primary Health Care Centers (PHCCs) and the 3,805 Health Posts (HPs). Primary health 

care services are also provided by 12,908 Primary Health Care Outreach Clinic 

(PHCORC) sites. A total of 16,355 Expanded Program of Immunization (EPI) clinics are 

providing immunization services. These services are supported by 51,470 female 

community health volunteers (FCHV) from 250 Community Health Units. There are also 

3803 non-public facilities like clinics, medical halls, pharmacies and HIV testing centers 

(DoHS, 2017). 

The government is also supporting ayurveda health care services, an ancient 

medical system in the country with deep roots. The sources of ayurvedic medicine are 

medicinal herbs, minerals and animal products. The system works through simple and 

therapeutic measures along with promotive, preventive, curative and rehabilitative health 

services to the people. The ayurveda health services are being delivered through one 

central hospital, 14 zonal ayurveda dispensaries, 61 district ayurveda health centers and 

305 ayurveda dispensaries across the country. There are also practices of homeopathy 

and unani services through its public health networks. In the mountainous region the 
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Tibetan medical system called aamchi and in Terai region herb based traditional medical 

system called gurau are practiced. The seeking services from traditional faith healers 

such as dhami, jhankri, guvaju and jharphuk are still practicing in many communities in 

the country. In order to understand the efficacy of these practices, the stocktaking of these 

practices yet to be done and mainstreamed (MoHP, 2015). 

Health care financing has an important role to transform the health care system of 

a country into one which provides efficient and effective health care to poor and 

vulnerable people. But, in Nepal where still 25 percent people are below poverty line 

contributing major share of health financing from individual's out of pocket. The general 

government’s expenditure covers about 40 percent of total health expenditures, with the 

remainder by private sources mainly households. Out-of-pocket expenditures by 

households cover 53 percent of total health expenditures and rest 7 percent is finance by 

the donor and charity (MoHP, 2017) 

The government of Nepal pools funds from various financing sources (tax and 

non-tax revenue and financial aid from external development partners) and pays 

providers (hospitals, health posts, primary health care facilities, etc.) through the health 

sector budget managed by the MoHP. Annual budgets are generally prepared an 

incremental basis according to the expenditures of the preceding fiscal year. The 

government has consistently increased the health sector’s budget. For example, the 

budget was NPR 6.5 billion in 2005 which increased to NPR 36.7 billion in 2016, NPR 

56.4 billion in 2018 and NPR 68.78 billion in 2019. The health sector’s share of the 

national budget is about 5 percent. The total projected cost for the implementation of the 
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currently running health service program under the Nepal Health Sector Strategy for the 

period 2015–2020  is NPR 266 billion (MoHP, 2015). 

Equity is one of the basic principles of health care services and features implicitly 

or explicitly in health-related progress and achievements. It has two major perspectives: 

health service availability and health service utilization. Health service availability 

denotes that services should physically accessible and could be potentially utilized as 

required. While, health service utilization was defined as the use of services as an 

outcome of service availability. 

Though there are increasing numbers of health care services provided by both 

public and private sectors, it also importantly matters how these facilities are distributed 

across the country or if these facilities are accessible to the ones who need health 

services. Table 2.2 shows that people in the rural and mountain have still not easy access 

to the services.  

Table 2.2: Distance to the nearest public health facility  

(percentage distribution) 

 
Residence 
Urban 
Rural 

<30 min 
 

54.9 
40.5 

30-60 min 
 

37.6 
40.7 

60+ min 
 

  6.7 
18.7 

Ecological zone 
Mountain 
Hill 
Terai 

 
34.5 
39.4 
61.5 

 
39.9 
42.1 
35.3 

 
25.3 
17.4 
  3.1 

Source: MoHP Nepal, New ERA and ICF International, 2017 

  

Pregnancy care received from skilled providers, such as doctors, nurses, and 

auxiliary nurse midwives is equally important for both mother's and child's health. Table 

2.3 shows the ANC service utilization from a skilled provider has remarkably increased 
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from 1996 to 2016 however disparities regarding to place of residence and ecological 

zone are still persistent.  

Table 2.3: Percentage distribution of antenatal care (ANC) 

 Skilled Semi-skilled Other no ANC 

1996 2016 1996 2016 1996 2016 1996 2016 

Residence 
Urban 
Rural 

 
66.2 
20.7 

 
86.9 
79.5 

 
  0.8 
16.7 

 
  8.3 
12.7 

 
0.0 
2.8 

 
0.2 
0.2 

 
32.6 
57.2 

 
4.4 
7.8 

Ecologicalzone 
Mountain 
Hill 
Terai 

 
16.3 
24.3 
24.1 

 
78.6 
85.0 
83.2 

 
  7.9 
12.1 
20.2 

 
10.9 
  7.6 
12.1 

 
1.3 
1.5 
3.8 

 
0.5 
0.2 
0.2 

 
74.4 
60.0 
49.0 

 
10.1 
  7.2 
  4.4 

Source: MoHP Nepal, New ERA and ICF International, 1997, 2017 

Child and maternal health are priority programs of the MoHP and aims to reach 

the Sustainable Development Goals target of at least as low as 12 neonatal mortality per 

thousand live births, 25 under-5 mortality per thousand live births and 70 maternal deaths 

per hundred thousand live births by 2030. Despite the progress in both child and maternal 

health on an average, the country is still facing widespread challenges, particularly 

inequitable access and use of child and maternal health care services resulting from 

financial, socio-cultural, and geographical barriers. Imbalance in resource allocation, high 

out of pocket health expenditures, inadequate insurance coverage, increasing medical 

cost, insufficient awareness level on utilization of health services, inadequate space to 

provide health services, multiple burden of diseases in health care facilities, low quality 

of water sanitation and hygiene are the main challenges in Nepal. Thus, there is a need to 

strengthen the health system to increase access to and utilization of health services among 

various socio-economic and geographical population groups in Nepal (MoHP, 2018). 
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2.2 Health welfare schemes 

Following the introducing of the first five year development plan in 1956, Nepal 

has started various disease control program such as Malaria, Kala-Azar, Lyamphatic 

Filariasis, Dengue, Zoonoses, Tuberculosis and Leprosy with the help of WHO and other 

development partners. Later, MoHP implemented various public health programs mainly 

child health program and family health program. Child health program included 

immunization activities (BCG, OPV, DPT-Hep B-Hib, IPV, PCV, Measles-Rubella, Td 

and JE) through National Immunization Program; nutrition programs (growth monitoring 

of children and nutritional care like vitamin A supplementation and iron and folic acid 

distribution for pregnant women) through National Nutrition Program; and, child survival 

interventions (newborn and early infant for the problems birth asphyxia, bacterial 

infection, jaundice, hypothermia, low birth weight and breastfeeding; and age group of 2 

months to 59 months for diseases Pneumonia, Diarrhea, Malaria, Measles and 

Malnutrition) through Community Based Integrated Management of Childhood Illness 

(CB-IMCI) program and Newborn Care Program (CBP). Family health program included 

family planning program (providing contraceptives to limit or space birth and monitoring 

contraceptive prevalence rate), and Safe Motherhood Program (ANC, Institutional 

Delivery, PNC, safe abortion services). These services were mostly free and provided by 

PHCOCs, EPICs, HPs, PHCCS and UHCs.  

In 2006, the first phase of free basic health care services were offered to poor and 

vulnerable citizens attending primary health care centers, health posts and district 

hospitals as a major shift towards free health care. In addition to these, in 35 districts that 

ranked lowest in the Human Development Index, the program provided additional free 
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outpatient services to the same groups in the district facilities. As per the mandate of the 

Interim Constitution of Nepal 2007 which emphasized that every citizen shall have the 

right to basic health-care services free of cost, the Government of Nepal has started 

essential healthcare services free of charge in primary health care centers, health posts 

and district hospitals to all people since 2009. The free health-care policy covers free 

outpatient, emergency and in-patient services as well as 40 specified drugs without 

having registration fee to the people. Now, the MoHP in Nepal has officially defined six 

target groups: poor, ultra-poor, helpless/destitute, disabled, senior citizens aged 60 years 

or older, and female community health volunteers (FCHVs) for free healthcare services 

in tertiary level hospitals. 

There are still considerable numbers of the poor and marginalized people who 

have no sufficient food for their livelihood and could not come for even the free health 

care services. It is necessary for health system to address those barriers to ensure free 

health for all in Nepal. The cost to users falls to zero in free health care policy. It might 

increases the tendency in demand of health care unnecessarily and on the other hand it 

decreases quality of care due to inadequate staffing and infrastructure, inadequate supply 

of drugs, and decrease in average time for consultations leading to increasing cost of care. 

There are many challenges in free health care policy to be properly implemented and 

monitored which promotes equity in health sector and contributes to achieve vision of 

health for all. On top of that there is always a challenge at financial sustainability for the 

free health care program from the supply side for a developing country like Nepal. A 

proper health insurance policy might fill the gap between the willingness to pay and 

ability to pay for the services. 
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2.3 Public health insurance 

There are various health insurance schemes in Nepal mainly provided by 

commercial insurers and self managed schemes which are non-subsidized and by 

government managed community based health insurance schemes, hospital, cooperatives 

and NGOs managed schemes which are subsidized. Community based health insurance in 

Nepal had began by the initiation of the United Mission to Nepal and the Lalitpur 

Medical Insurance Scheme in 1990s was the first established non-profit health insurance 

schemes in Nepal. In 2000, BP Koirala Institute of Health Science (BPKIHS) in Dharan, 

started health insurance which covered urban and rural populations, offering the same 

benefit package at different premium rates. The scheme covered the organized sector 

(cooperatives, business groups) and unorganized groups (such as farmers and self-

employed groups), but was unable to expand because of high costs and low premium 

collection, which created huge deficit. Commercial insurers have been sold health 

insurance package since many years. However the rate of health insurance penetration by 

commercial insurers is very low due to small volume of risk exposures, lack of awareness 

and high claim ratio. Now, more than a dozen of schemes operated by private sector are 

in operations. The service coverage of health care from all these schemes was not 

satisfactory. Similarly, the quality of health service and financial protection were 

inadequate. Besides, the government has launched various popular health service plans 

and programs; one of popular program is Free Health services. In spite of all, yet out of 

pocket expenditure remained principal means of health care. Those who could not afford 

remained unattended although the constitution declared health is the fundamental right of 

the people.  
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In response and to meet the expectation of the people, in February 2015, the 

Government of Nepal formed a Social Health Security Development Committee as a 

legal framework to start implementing a social health security scheme for all following 

the National Health Insurance Policy 2013. Recently, the government has launched the 

Social Health Insurance Program (SHIP) in 2016 from Kailali district and then expanded 

in other parts of country in phase wise manner which now has coverage in 46 districts 

until 2018. SHIP is a social protection program of Nepal Government, which aims to 

enable its citizens to access health care services without placing a financial burden on 

them. The program aims to help in preventing people from falling into poverty due to 

health care costs by combining prepayment and risk pooling with mutual support. It is a 

voluntary program based on family contributions. Families of up to five members have to 

contribute NPR 2,500 per year and NPR 425 per additional member. Government bears 

contribution amount for ultra-poor families having a poverty identity card. Insurees have 

to renew their membership through annual contributions. Benefits of up to NPR 50,000 

per year are available for families of up to five members with an additional NPR 10,000 

covered for each additional member. Insurees can access specialized services elsewhere 

that are not available at the first service point on production of a referral slip from their 

first contact point. 

There were 13,507 people insured in 2016 and 228,113 people were insured in 

2017. A total of 1,130,141 peoples were enrolled in the program at the end of 2018. 

Among them 1,29,148 people were insured on the basis of ultra-poor category whose 

contribution was paid solely by Nepal Government in 2018.The population coverage in 

health insurance seemed to be around 5 percent of total population. Among the total 
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insures, about 430,483 people took health services from listed health facilities in health 

insurance program in 2017 (DoHS, 2018). This program is expected to play an important 

role in achieving Sustainable Development Goals (SDGs) by 2030 by propelling the 

country towards Universal Health Coverage. 
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CHAPTER 3 

CHILD HEALTH OUTCOME INEQUALITIES IN NEPAL 

3.1 Introduction 

Health equality becomes a central dimension for the overall equity and justice in 

the societies which causes the enhancement of capabilities and participation of 

individuals towards social and economic development. Further, good health as an 

instrument for enabling people's participation in society increases the positive potential 

for enhancement of economic progress (Muskin, 1962; Becker, 1964; Grossman, 1972; 

Wagstaff, 1986; Bloom & Canning, 2000). In spite of the importance of health for 

economic prosperity, its distribution between countries and across the country for various 

socioeconomic and demographic strata is persisted and widened considerably (Moser et 

al., 2005; Bryce et al., 2006). Thus, health inequalities are becoming more prominent in 

the policy agenda. Average achievement is no longer considered a sufficient indicator of 

a country's performances on health; rather, the distribution of health in the population is 

also equally important (Pande & Yzbeck, 2003; Arokiasamy & Pradhan, 2011). The 

growing health inequalities have the most adverse impact on vulnerable and 

impoverished societies which consequences at reducing their contribution for 

socioeconomic development. Thus, addressing the social and economic determinants of 

health outcome inequality will be more effective and realistic to improve towards the 

health equity and its distribution in the societies (van Doorslaer et al., 1997; Deaton, 

2003; Wagstaff et al., 2003; Dhanaraj, 2015). 

Like other developing countries, Nepal is also facing growing inequalities in the 

distributions of health outcomes as I mentioned earlier in Chapter 1. Here in this chapter, 
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I focus on the measurement of child health outcome inequalities in Nepal and decompose 

the inequality into its covariates to identify the important contributors. Remaining section 

of this chapter follows: various health inequality measurements, some empirical works on 

child health outcome inequality in Nepal, the method, data and variables, results, the 

effects of women employment to the child health outcome inequalities and the child 

health outcome inequalities in the provinces without tertiary health facilities. 

3.2 Various health inequality measurements 

Wagstaff at el. (1991) reviewed various literatures on health outcome inequality 

measures and identified the most appropriate measures for the inequality. Paper reviewed 

six measures of inequality in health which were the range, the Gini coefficient, pseudo-

Gini coefficient, the index of dissimilarity, the slope index of inequality and the 

concentration index. I have briefly mentioned here some frequently used measures of 

health inequality. 

i. Range 

Range represents two measures namely, difference (D) and ratio (R) which are 

very simple and un-weighted expressions for absolute health inequality and relative 

health inequality that exist between two socioeconomic subgroups. In ordered 

dimensions, mean value of the health indicator for the most advantaged and most 

disadvantaged subgroups are taken, whereas in non-ordered dimensions, mean value of 

the health indicator for subgroups with the highest and the lowest are taken to calculate 

the measures. Given two equations are used simply to calculate D and R: 
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                                                          D = hmax - hmin                                                       (3.1)              

                                                          R = hmax / hmin                                                       (3.2)                     

Where, hmax and hmin are the mean values of the health indicators of the most 

advantaged and the most disadvantaged subgroups for ordered dimensions; and, 

maximum and minimum mean values of the health indicators from the subgroups for non 

ordered dimensions. D takes the value zero if there is equality between the two 

subgroups. Similarly, higher absolute value indicates higher level of health inequality and 

lower absolute value indicates lower level of health inequality. R takes the value one if 

there is equality between the two subgroups. Greater value of R shows the greater level of 

inequality and smaller value of R shows the smaller level of inequality between the two 

subgroups. There are two major shortcomings for difference and ratio measures of health 

inequalities. First, these measures ignore all subgroups that are not compared. Second, 

these measures do not take into account the sizes of the subgroups which are compared. 

ii. Gini coefficient 

Gini coefficient is derived from the Lorenz curve where cumulative proportion of 

population with individual's health ranked in increasing order measured in horizontal axis 

is plotted against cumulative proportion of individual's health measured in vertical axis. 

Lorenz curve coincides with the diagonal when individual's health is equally distributed 

and when the curve deviates more from the diagonal, higher the degree of health 

inequality.  
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Figure 3.1: Lorenz curve for health 

Gini coefficient is twice the area between the diagonal and the Lorenz curve 

which value ranges from 0 for equally distributed health to 1 for health when 

concentrated to one single person. Alternatively, Gini coefficient is also obtained from 

ratio of area between the diagonal and the Lorenz curve, and area below the diagonal 

curve. Here, Gini coefficient is given by 

                                             Gini coefficient (GC) = A / (A + B)                                 (3.3) 

Where A is the area between the diagonal and Lorenz curve, and (A + B) is the 

area below the diagonal. Despite the popularity of Gini coefficient, it has some serious 

limitations. Since, individuals are ranked in ascending order with the values of health 

variable, it is not possible to identify from which socioeconomic strata does the particular 

individual belongs to. Further, same Gini coefficient is obtained for different 

socioeconomic situations. Regidor (2004a) clearly illustrated limitation of the coefficient 

by a figure. He divided socioeconomic status into three subgroups namely low, medium 
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and high. He assumed three different scenario of distribution of health to these three 

socioeconomic subgroups so that it was possible having equal Gini coefficients for three 

situation. He illustrated the insensitiveness of Gini coefficient to the different 

socioeconomic subgroups. 

 

Figure 3.2: Same Gini coefficients for three different socioeconomic situations 

Wagstaff et al. (1991) have mentioned pseudo-Gini coefficient which is obtained 

from pseudo-Lorenz curve. Unlike Lorenz curve which considers individual level data, 

pseudo-Lorenz curve entertains group data that represents different socioeconomic 

subgroups other than health and then ranked these subgroups by ascending health status. 

Ultimately, pseudo-Lorenz curve is obtained by plotting cumulative proportion of 

population for socioeconomic subgroups in horizontal axis against cumulative proportion 

of mean health of the corresponding subgroups in the vertical axis. Pseudo-Gini 

coefficient is obtained as in the Gini coefficient. Although, pseudo-Lorenz curve is 

different from Lorenz curve as it assigned socioeconomic subgroups then health variable, 



28 
 

this measure also fails to capture socioeconomic dimensions in health inequality due to 

talking health variable again for ranking socioeconomic subgroups. Thus, pseudo-Lorenz 

curve fails to distinguish reversal class gradient occurred in health. 

iii. Index of dissimilarity 

The index of dissimilarity (ID) represents the proportions of total health that have 

to be redistributed in order to have same level of health status in all socioeconomic 

subgroups. ID is calculated using the following formula: 

                                                    ID =  
12  ∑ |Sjh − Sjp|Jj=1                                                (3.4) 

Where j (1, … , J) is the number of socioeconomic subgroups, Sjh is the jth 

subgroup's share of health on total health and Sjp is the jth subgroup's share of population 

on total population. The greater the difference between Sjh and Sjp, the greater is the 

degree of inequality. Taking the sum of all absolute difference for corresponding 

socioeconomic subgroups, and, divide by 2, gives the degree of inequality known as 

index of dissimilarity.  

As index of dissimilarity gives the proportion of total value of the health variable 

to be redistributed, it can be applied for the case which is redistributable.  Thus, the index 

is applicable for service of healthcare or healthcare utilization like number of physician 

or number of X-ray machines. There is no reason for measuring the inequality of disease 

or deaths because of no sense of redistribution of these incidences in the population. 

Index of dissimilarity is also insensitive to the socioeconomic dimension to inequalities in 

health because it takes the absolute value of the differences which cannot distinguish the 

direction of gradient with socioeconomic subgroups. 
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iv. Slope index of inequality  

The slope index of inequality (SII) is the absolute difference between regression 

based estimated health of the most advantaged socioeconomic subgroup and the most 

disadvantaged socioeconomic subgroup considering all the socioeconomic subgroups in 

the regression. To estimate health of the two subgroups, first socioeconomic subgroups 

are ranked from the most disadvantaged to the most advantaged. Then, share of 

population of each corresponding socioeconomic subgroup's to total population are 

calculated. Cumulative values of share of each subgroup's population are taken as upper 

range value for corresponding subgroup's class interval. For lower range value of each 

subgroup's class interval, zero for the most disadvantaged subgroup's class and preceding 

class's upper range value for remaining class are considered. Mid values for each 

socioeconomic subgroup are obtained from the lower and upper value of the 

corresponding subgroup's class. Ultimately, percentage or proportion of health status 

value of each subgroup is regressed on the corresponding mid-value, and, obtained 

intercept and slope coefficient. Here, SII is given as: 

                                                               SII = v1 – v0                                                     (3.5)    

Where, v0 (= α + β * 0 = α), v1 (= α + β * 1 = α + β) and v1 – v0 (=β) are the 

estimated health status of the most disadvantaged, the most advantaged subgroups and 

slope index of inequality. SII is zero for equal distribution. Positive SII value shows 

higher concentration of the indicator at advantaged subgroup and negative SII value for 

higher concentration of the indicator at disadvantaged subgroup. Higher absolute value 

for SII shows higher level of unequal distribution and lower absolute value for SII shows 

lower level of unequal distribution of health indicators.  
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For relative index of inequality (RII), ratio of estimated values of health indicator 

for the most advantaged to the most disadvantaged is taken. 

                                                            RII = v1 / v0                                                        (3.6)  

 RII is equal to 1 when v0 (= α) and v1 (= α + β) is equal or β is zero; greater than 1 

when v0 (= α) is less than v1 (= α + β) or β is positive; and less than 1 when v0 (= α) is 

greater than v1 (= α + β) or β is negative. For equal distribution of health indicator 

between advantaged and disadvantaged subgroups, RII is equal to one, and, farer the 

value of RII from one, higher the inequality of health indicators. RII is greater than 1 

shows higher concentration of the indicator at advantaged subgroup and less than 1 

shows higher concentration of the indicator at disadvantaged subgroup. Here, RII takes 

positive values only. 

SII is interpreted as a change in health status level or change in number of 

prevalence of health problem in absolute term when an individual goes from most 

disadvantaged socioeconomic group to most advantaged socioeconomic group. The SII 

considers all individuals in the population and sensitive to change in the distribution of 

population at different socioeconomic subgroups. The SII is applicable for the population 

when different socioeconomic groups are possible for ranking. 

v. Concentration index 

Concentration Index (CI) is derived from Concentration Curve (CC) which is the 

graphical plot of the cumulative proportion of a health variable in the vertical axis against 

the cumulative proportion of population in the horizontal axis. Here, population is ranked 

according to socioeconomic status from the most disadvantaged to the most advantaged 
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in the horizontal axis. There are 3 conditions of CC, coincides with 45-degree line or line 

of equality when all the people have same level of health outcome irrespective of 

different socioeconomic subgroups, lie above the line of equality when higher values of 

health outcomes are concentrated among disadvantaged subgroups, and, lie below when 

higher values of health outcomes are concentrated among advantaged subgroups. 

 

 

Figure 3.3: Concentration curve 

The CI is twice the area between the line of equality and CC which is also equal 

to twice the area obtained by subtracting area covered by the line of equality from area 

covered by CC. The CI takes the value zero when CC coincides with the line of equality, 

negative value when the CC is above the line of equality, and a positive value when it is 

below. CI can be computed by the following equation in covariance form:  

                                                           CI =  2
μ

  Cov (hi, Ri)                                                   (3.7)  
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Where hi is the health outcome variable or health status of the ith individual, μ is 

the mean of the health variable hi and Ri is the fractional rank of the ith individual in the 

socioeconomic distribution. 

Both slope index of inequality and concentration index are good measures for 

health inequality as mentioned by Wagstaff at el. (1991) because both measures consider 

entire population, are sensitive to the distribution of the individual population across 

different socioeconomic subgroups, and rank individuals not by health variable but by 

socioeconomic order. However, I have used concentration index for my study to measure 

health inequality because along with these mentioned features, concentration index can 

be used for decomposition analysis into contributing factors of health. 

The term inequality is different than the term inequity in health. An inequality is 

purely empirical concept and it is just observed differences or disparities in health status 

that exist between various individuals or groups or nations. To assert certain inequalities 

as inequities, further normative appraisal is required. The health inequity refers to 

differences in health that are unnecessary and avoidable and are considered unfair and 

unjust. As in the case with health outcomes, similarly the inequities in health 

determinants are those that should not exist. For example, health disparities determined 

by natural or biological variation and freely chosen health damaging behavior are not 

considered as unfair and unjust, whereas the disparities caused by exposure to unhealthy 

and stressful working conditions, and inadequate access to essential health and other 

basic services are unfair and unjust. It is necessary to perform a gap analysis between the 

observed and the optimally achievable health status to ascertain if the inequalities in 

health are inequitable or not. It clarifies if the disparities between the two health statuses 
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are preventable, avoidable, or justifiable. It requires an assessment of various 

determinants of health which are of different nature such as biological, social, political, 

cultural, historical, environmental etc. This could also be the basis for horizontal equity 

(the allocation of equal or equivalent resources for equal need) and vertical equity (the 

allocation of different resources for different levels of need) to address the inequity. This 

equity driven approach in health leads to broader policy goals for protect, promote and 

maintain or recover everyone's health (Chang, 2002). 

3.3 Some empirical works on child health outcome inequality in Nepal 

Here, I have included few works that were carried out to measure health outcome 

inequality in Nepal. These works were more focused on child health and more 

specifically neonatal mortality and child malnutrition. Thus I have found few previous 

works which are: 

Kiersten & Bradley (2008) studied the trends in economic differentials in 

population and health outcomes during the period 1996-2006 using data from three Nepal 

Demographic and Health Surveys conducted in 1996, 2001, and 2006. They took a closer 

look at the economic distribution of selected demographic and health outcomes during 

the period 1996-2006. They used the DHS wealth quintile to proxy the household's 

economic status and assess the distribution and changes in distribution of demographic 

and health outcome on different wealth quintiles. This study used ratio and difference of 

the highest and the lowest quintiles value of the population and health outcome variables 

to summarize the level of economic inequality in the distribution and logistic regression 

to identify the significant contributors of the selected health outcomes.  
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Both infant and under-five mortality rates were on a steady decline over the study 

period.  However, the improvements at the national level masked the growing economic 

inequality in the child survival. Both mortality indices were far above for the poorest 

quintile than the richest quintile, which further increased in 2001 and 2006. This was 

despite improvements in important interventions of vaccine administration when 83 

percent of all Nepali children age 12-23 months were fully immunized in 2006. Further, 

the result of logistic regression showed if the woman’s most recently-born child under 

age 3 were stunted, either moderately or severely. The effect of wealth on stunting was 

not significant in 1996 but highly significant in 2001 and 2006 with the children of the 

wealthiest women which nearly 60 percent less likely to be stunted than the children of 

the poorest women. They suggested to child-survival interventions on the most 

disadvantaged segment of population as well as initiatives on increasing food security as 

well as improving child care and feeding practices among the poorest families. 

Paudel et al. (2013) assessed the trends and determinants of neonatal mortality 

and the mortality inequality between various socio-economic populations in Nepal using 

the three waves of the Nepal Demographic and Health Surveys, conducted in 2001, 2006 

and 2011. They applied log probability models to estimate neonatal mortality rates and 

used bivariate and multivariate logistic regression models to analyze determinants of 

neonatal deaths. They found neonatal mortality declined only at a slow pace between 

2001 and 2011. Regarding the inequality in neonatal incidences, it was higher in rural 

areas, poorer household strata and socially disadvantaged castes and ethnic groups. 

Maternal education, birth spacing and fewer than four ANC visits were significantly 

associated with newborn survival after controlling for key socio-demographic 
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characteristics. Newborns born to a mother without education were more likely to die 

than those born to a mother with at least primary level; less than two years of spacing had 

twice the odds of neonatal mortality compared with newborns born with at least two 

years of spacing; and fewer than four ANC visits were more likely compared four or 

more ANC visits. The study also explained that the findings might have some lacking, 

possibly due to small sample sizes, recall bias, or other data limitations of the surveys.  

As there was a wide gap in the rate of neonatal mortality between different socio-

economic groups, to reduce the mortality gap, they suggested focusing the program in the 

area with higher neonatal mortality rates such as rural areas, households with the least 

wealth, and disadvantaged caste and ethnic groups. They further suggested birth spacing 

program through family planning and mother’s education through literacy programs to 

reduce the neonatal death inequality. 

Paudel et al. (2013b) assessed neonatal health in Nepal using four nationally 

representative surveys conducted in 1996, 2001, 2006 and 2011. They calculated neonatal 

mortality rates for population groups based on child sex, geographical and socio-

economic variables using a true cohort log probability approach. Than inequalities based 

on different variables were assessed using rate differences and rate ratios; and time trends 

in neonatal mortality were measured using the annual rate of reduction. Their study 

showed inequalities in newborn mortality by child sex, urban–rural residence, 

development region, maternal education and wealth status were evident in all four 

surveys. Male neonates from rural areas, living in the Far-Western region, born to 

mothers with no education and families belonging to the lower wealth were dying more 

frequently than their counterparts. 
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The annual rate of reduction between 1996 and 2011 for neonatal mortality (2.8 

percent per annum) highly lagged behind the achievements in under-five (5.2) and infant 

mortality (3.6). Similarly, the results of the annual rate of reduction of neonatal mortality 

between 1996 and 2011 showed that male child (3.8), urban residence (3.6), eastern 

region (4.4), maternal education with secondary and higher (3.1) and the richest quintile 

(6.2) were faster reducing than their counter part female child (2.7), rural residence (3.2), 

western region (2.3), no education (2.6) and the poorest quintile (3.1) respectively. They 

found neonatal mortality varied greatly by socio-demographic variables. 

Angdembe et al. (2019) examined the inequality in childhood stunting in Nepal 

from 1996 to 2016. They used data from five rounds (1996–2016) of Nepal Demographic 

and Health Surveys. The study calculated the absolute and relative difference between 

children of the poorest and the richest wealth quintiles households to measure the 

disparity in childhood stunting. Similarly, average marginal effects of predictors on 

stunting were calculated using probit regression.  

This study found that the stunting consistently declined in all wealth quintiles 

between 1996 and 2016 but the reduction was relatively higher among the richer quintiles 

compared to poorer ones. This has caused increase in both absolute difference and ratio 

of stunting between the poorest and the richest quintile. The absolute difference between 

the poorest and the richest quintile increased from 24.7 in 1996 to 32.7 percentage points 

in 2016. The relative disparity, the ratio of stunting in the poorest quintile to the richest 

quintile, which also increased from more than one and half times (1.6) in 1996 to three 

times (3.0) in 2016. Result from marginal effect, mother's secondary and above level 

education reduced the stunting but only significant in the first survey and father's 
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education was not significant at all surveys. The children with age range 25–59 of months 

as well as more birth order had significantly higher chances of stunting at initial two 

surveys. Similarly, the children from fourth and fifth wealth quintiles had less chance of 

stunting compared to the poorest quintile and were significant only in first two surveys.  

I can conclude from above studies that there were persistent child health outcome 

inequality measured by mortality and malnutrition in various socio-economic and 

demographic strata such as gender, education, place of residence and income. Further, 

more of these inequalities were in increasing trend. These results could be basis for my 

study choosing the explanatory variables and comparing the results. However, the 

method for inequality measurement in my study is different. 

3.4 Research methodology 

3.4.1 Conceptual framework: demand for health 

Following the models developed by Becker (1965), Grossman (1972), 

Rosenzweig & Schultz (1982), and Jacobson (2000) health demand can be derived from 

solving a utility maximization problem. The utility function in this study is expressed as: 

                                                    Max U = U(H, X, Y, Lu, Zu)                                       (3.8) 

Where, H is the health of an individual, X is the set of goods and services that 

affect health, Y is the other goods and services consumed by household, Lu is the leisure 

taken, and, Zu is exogenous factors which affect utility U. U is assumed to increase at 

decreasing rate with respect to H, X, Y and Lu. U'(H) > 0, U'(X) > 0, U'(Y) > 0, U'(Lu) > 

0, U''(H) < 0, U''(X) < 0, U''(Y) < 0, U''(Lu) < 0. 



38 
 

Grossman (1972) developed first formal health capital model regarding health as 

one of the important component of the stock of human capital. According to the model, 

each individual born with an initial stock of health capital which has two important 

characteristics, i.e. the health stock depreciates over time and can be increased by 

investment in health. Individual uses medical care and his or her time to produce health 

as an investment in health production. Investment rule is investment until the marginal 

cost of health production equals to the marginal benefits of gained health status. The total 

amount of time which an individual spend on productive activities in market as well as in 

non-market sectors ultimately depend on the health situation of that individual. Health 

stock of an individual affect utility directly by the value that individual place on good 

health and indirectly through spending healthy time for labor income.  

Here, accumulation of health stock or the production of health as introduced by 

Grossman (1972) is described as: 

H = H(H0, X, Lh, Zh)                                          (3.9) 

Where, H0 is initial health stock of individual, Lh is the amount of time used in the 

production of the health, and, Zh is exogenous factors which affect H. The budget 

constraint and the time constraint of household are given by: 

                                                                wLw = pxX + pyY                                          (3.10) 

    L = Lu + Lh + Lw       (3.11) 

Where, Lw is the time spent on wage earning, w is the wage rate, px is the price of 

X, py is the price of Y and L is total amount of time available. 
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The maximization of the utility function subject to the health production function, 

budget constraint and time constraint yield the reduced form health demand function as:  

  H = H(H0, px, py, w, Zu, Zh)                             (3.12)   

Equation (3.12) is the optimum level of health determined by the allocation of 

total available time in wage earning work, health production and leisure, and 

consumption of health related goods and services and other goods and services.  

This is a general form of derived health demand. Health of mother and health of 

her unborn or newborn child are inter-related and one's health is like a part of another's 

health. The child could not make decision for herself or himself and the mother as well as 

other household member decides themselves along with their child to maintain good 

health. They choose optimum level of these heaths as well as other activities, goods, 

services, etc. to maximize individual or household's utility.  

In this study, I assume child health demand as the derived demand. There are 

various measures for child health outcome and my study considers child mortality as a 

child health outcome. An empirical model for this study as a child health demand model 

can be obtained from equation (3.12) and re-written as: 

     H = ω + αH0 + βI + γZ + u                 (3.13) 

Where, H is the child health demand, H0 is the initial stock of child health, I is 

real income of the household, Z is the child health affecting exogenous variables and u is 

the disturbance term. In this study, child level variables such as child's sex, birth type, 

birth order and birth size are taken as child's health stock variables H0; household's 
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wealth index as a proxy for household income I; and other mother level variables such as 

mother's education, mother's age at delivery, mother's employment status as well as 

community level variables such as place of residence and ecological zones are exogenous 

variables Z. 

I follow the Wagstaff et al. (2003) which assume a linear additive regression 

model with health variable h as a dependent variable and a set of k exogenous regressors 

(Xk). This equation is a reduced form of a child health demand equation derived from 

utility maximizing framework. The child health outcome model in the form of linear 

regression is: 

                                                         hi = α + ∑ βkXki + εini=1      (3.14) 

Where βk denotes the coefficients and ε is an error term. Here, interpersonal 

variations in h are thus assumed to derive from systematic variations in the determinants 

of h, i.e. Xk. 

3.4.2 Inequality estimation and decomposition 

To measure inequalities in health outcome, this study uses a concentration index 

(CI) proposed by Kakwani et al. (1997). The CI is defined and estimated on the basis of a 

Concentration Curve (CC). The CC is the graphical plot of the cumulative proportion of a 

health outcome variable in the vertical axis against the cumulative proportion of 

population ranked from the most disadvantaged to the most advantaged socioeconomic 

group in the horizontal axis. Two variables are included in a CC, a health outcome 

variable, and a socioeconomic variable against which the distribution of the health 

variable is to be examined. This study takes survival of early childhood as a health 
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outcome variable and household wealth index as a socioeconomic variable. When all the 

people have same level of health outcome irrespective of various socioeconomic levels, 

CC would be 45-degree straight line called line of equality. In contrast, CC would lie 

above the line of equality when higher values of health outcomes are concentrated among 

disadvantaged group, and CC would lie below the line if the outcomes are more 

concentrated among advantaged group. Further, CC passes away from the line of equality 

if more unequal is the distribution of health outcome variable than less unequal 

distribution of the variable. 

CI is defined as twice the difference of area below the line of equality and CC 

(Kakwani et al., 1997; Wagstaff et al., 1991). CI quantifies CC by showing the 

relationship between health and socioeconomic status. Its sign indicates the direction of 

the relationship if distribution of health variable is concentrated at disadvantaged or 

advantaged groups. Its magnitude shows the degree of variability in the distribution of the 

health outcome variable across various socioeconomic levels. Thus, CI is zero when CC 

coincides with the line of equality, takes a negative or a positive value when it is above or 

below the line of equality respectively. CI takes a value between –1 if health of all 

population is concentrated at the individual who is the most disadvantaged and +1 when 

health of all population is concentrated at the most advantaged individual.  

Following Kakwani et al. (1997), the CI which is the inequality in health outcome 

computed here is given by the equation:  

          CI =  2nμ
∑ hiRi − 1ni=1       (3.15) 



42 
 

Where hi is the early childhood death of the ith individual, μ is the mean or 

proportion of the health outcome variable hi, Ri is the fractional rank of the ith individual 

in the socioeconomic distribution from the most disadvantaged (the poorest) to the most 

advantaged (the richest) and n is number of individuals. There were also modifications in 

the concentration index by Wagstaff (2005) and Erreygers (2009) which were also called 

respectively Wagstaff index and Erreygers index. However, this study follows the widely 

used standard concentration index by Kakwani et al. (1997). 

Wagstaff et al. (2003) derived decomposition equation by substituting equation 

(3.15) into equation (3.14) which can be stated as:  

                                                          CI = ∑ βkX̅k
μ

CIk + GCε
μ

                                       (3.16) 

Where X̅k is the mean of the determinant Xk, CIk is the concentration index for the 

determinant Xk, and GCε is the concentration index for error term ε. The index CIk is 

defined and estimated exactly like concentration index in equation (3.15). The term GCε 

is called generalized concentration index of error term ε and is given as: 

                                                        GCε = 2n ∑ εiRini=1                             (3.17) 

The product 
βkX̅k

μ
CIk is the contribution of determinant k in actual concentration 

index. A positive contribution implies that the determinant operates at advantaged 

socioeconomic part and negative contribution implies that the determinant operates at 

disadvantaged socioeconomic part. Overall inequality in health outcome has two 

components: a deterministic or explained component, ∑ βkX̅k
μ

CIk, and an unexplained 

component or residual component, 
GCε

μ
, one which cannot be explained by systematic 
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variation in determinants. The contribution of explanatory variable Xk to explain child 

health outcome inequality CI is estimated by multiplying the elasticity component 
βkX̅k

μ
 

which is elasticity of health outcome h with respect to Xk measured at mean by the 

corresponding concentration index CIk. Thus, if the estimated coefficient βk is not 

statistically significant, then the contribution of the Xk to the explained health outcome 

inequality will not be statistically significant too. In overall, concentration index of health 

outcome can be expressed as the sum of contributions of various factors together with an 

unexplained residual component.  

Decomposition of concentration index works only for linear regression model. 

For non-linear regression model, an appropriate statistical technique to convert the non-

linear model into linear model is needed.  Hosseinpoor et al. (2006) and O'Donnel et al. 

(2008) have recommended using of marginal effects evaluated at means for each 

determinant of the non-linear health outcome regression model to calculate the 

contributions of the each k explanatory variables. This approach of using marginal effects 

evaluated at means to calculate the non-linear estimations thus approximately restores the 

underlying assumptions of the decomposition method. Hence, this study follows the 

method proposed by O'Donnel et al. (2008) and applies the logistic regression of h on all 

the X's, obtains the marginal coefficients and uses in equation (3.7) to calculate elasticity 

of h with respect to each X. 

There is possible endogeneity of household income and mother education causing 

estimation of health demand function biased. Obtaining income information is very 

challenging in developing countries. Thomas et al. (1991) and Chalasani (2010) 
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explained some of the reasons which were: lack of record and documentation; households 

have multiple sources of income; income and consumption vary in short time; individuals 

frequently in transitions of in and out of employment; respondents not willing to disclose 

their income; income from self employment is hard to measure; and respondent may not 

know the total income of household. Thomas et al. (1991) further explained measurement 

problems of such household income lead biased estimation and also income is 

endogenous in nature that give rise to possibility of simultaneity bias. They suggested 

using non-labor income or value of household assets in place of income to way out this 

issue. So, my study uses categorical variables like wealth quintile derived from household 

assets and education dummies which might reduce the risks of endogeneity. Further, 

Wagstaff et al. (2003) explained clearly the difficulties of using instrumental variables 

(IVs) in the estimation and decomposition of concentration indices. If one replaced the 

concentration index of a socioeconomic status variable by the concentration index of 

predicted variable from the first stage of the IV procedure, one would need to re-rank the 

socioeconomic status by their predicted variable which is not actual inequality.  

3.5 Data and variables 

3.5.1 Data 

Data for this study were obtained from the all five waves of the Nepal 

Demographic and Health Surveys (NDHS) for the periods 1991–1995, 1996–2000,  

2001–2005, 2006–2010 and 2011–2015 which were conducted in 1996, 2001, 2006, 2011 

and 2016 respectively. NDHS were national level comprehensive surveys conducted as 

part of the worldwide DHS project in Nepal and carried out under the aegis of Ministry of 

Health and Population (MoHP) of Nepal taken in every five year.  
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The country was broadly divided into three horizontal ecological zones - 

mountain, hill, and terai. Vertically, the country was divided into five development 

regions - eastern, central, western, mid-western and far-western. The cross section of 

these zones and regions resulted into 15 eco-development regions were referred as 

domains in the NDHS. Due to the small population size in the mountain regions, the 

western, mid-western, and far-western in the mountain ecological zone were combined 

into one domain, yielding a total of 13 domains. All the districts in the domains were 

divided into urban municipalities and rural municipalities which were further divided into 

wards. Wards in the urban areas were again divided into sub-wards as wards of urban 

municipalities were larger in population. So, wards in rural areas and sub-wards in urban 

areas were considered as enumeration areas (EAs). Sampling frame which contained 

information about the wards and sub-wards, their locations, type of residence (rural or 

urban), households and population were obtained from corresponding predecessor 

national censuses. For example, information from National Population and Housing 

Census 2011 were used to construct sampling frame for NDHS 2016. 

The NDHS samples were stratified and selected randomly in each stratum through 

a two-stage selection process in rural and a three-stage in urban. Complete household 

listing and mapping was carried out in all selected EAs. In rural, ward EAs were selected 

in the first stage; and in urban, wards were selected in the first stage and from selected 

wards, sub-wards EAs were selected in the second stage, using a probability proportional-

to-size strategy. In the final stage, households in each urban EA and rural EA were 

randomly selected. Population in the domain and rural-urban strata were not uniform. It 

needed to provide estimates with acceptable levels of statistical precision for each domain 
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and rural-urban strata. So, sampling weights were estimated based on sampling 

probabilities separately for each sampling stage, taking into account that there were non-

proportionality in the allocation process for domains and urban-rural strata.  

Three questionnaires were administered in the NDHS: the household 

questionnaire, the woman’s questionnaire, and the man’s questionnaire. This study 

focused with the information contained in household questionnaire and woman's 

questionnaire. Household questionnaire was used to collect general information of each 

household member like age, sex, education, relationship to household head as well as 

other household's information such as sources of water, type of toilet facilities, materials 

used for the house and ownership of various durable goods. Similarly, woman's 

questionnaire was used to obtained information on health of herself including pregnancy 

history and her child's health including child's survival.  

Table 3.1: Number of sample households, women respondents, births and neonatal deaths 

 Survey 

1996 2001 2006 2011 2016 

Households 8082 8602 8707 10826 11040 

Response rate (%) 99.6 99.6 99.6 99.4 98.5 

Respondents (woman age 15-49) 8429 8726 10793 12674 12862 

Response rate (%) 98.2 98.2 98.4 98.1 98.3 

All live births in preceding five years 4417 6931 5783 5306 5038 

Neonatal deaths 182 271 198 164 107 

Source: MoHP Nepal, New ERA & ICF International, 1996, 2001, 2006 2016 
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NDHS interviewed 8082, 8602, 8707, 10826 and 11040 households and 8429, 

8726, 10793, 12674 and 12862 all women of age 15–49 in the households in 1996, 2001, 

2006, 2011 and 2016 respectively.  

3.5.2 Outcome variable 

The outcome variable in this research is neonatal death which is defined as death 

during the first month of life for all live births in period 1 to 60 months preceding the 

survey. Early childhood is a vital period that determines their future health status. 

Therefore, neonatal mortality is a sensitive and important indicator that can be used to 

ascertain the physical quality of life index (PQLI) and wellbeing of a country. It serves as 

a key barometer for progress in human development. Neonatal mortality remains a major 

public health priority in many developing countries, and strategies aimed at addressing 

this challenge are of paramount importance. There are still many factors significantly 

associated with neonatal mortality that remain unexplored. Neonatal mortality was the 

largest component of under-five mortality in Nepal. It accounted more than 50 percent in 

2011–2015. My analysis considered neonatal death as an outcome variable which was 

binary in nature and thus the survival status of neonates were coded as ‘1’ for neonates 

who died within the first months of life and ‘0’ for neonates who survived beyond first 

months of life. 

3.5.3 Explanatory variables 

The explanatory variables for neonatal death in this study were based on the 

literatures (Mosley & Chen, 1984; Schultz, 1984; Jacobson, 2000; Wagstaff et al., 2003) 

and available information in the Nepal Demographic and Health Surveys. This study 

mainly followed Mosley and Chen's (1984) conceptual framework for determinants of 
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survival of neonates. This model is regarded as the most elaborated and systematic 

conceptual framework in child survival both in developed and developing countries. They 

categorized distal and proximate factors into four levels - community level, household 

level, maternal level, and child level. This study considered ecological zone and place of 

residence as community level; wealth quintile as household level; mother's age at child 

delivery and her education as maternal level; and sex of child, birth order, births type and 

birth size as child level determinants for the neonatal deaths.  

i. Sex of child: Many studied show that newborn female child have a biological 

advantage in survival over newborn male child. Due to X-linked immune-regulatory 

genes in female child contributed greater female child resistance than male child to 

infectious diseases. Female child have lesser vulnerability to birth trauma, intrauterine 

hypoxia and birth asphyxia, prematurity, respiratory distress syndrome and neonatal 

tetanus. This causes males have higher mortality than females during infancy (Waldron, 

1983; Elsmen et al., 2004; Herbert et al., 2012). But in many developing countries, higher 

mortalities in female child than male child have been observed. The biological advantage 

is compromised by discriminatory care of female child. For example, females are 

considered a burden and males as a resource which is reflected in gender differentials in 

healthcare. Differences in neonatal mortality by gender have also been studied in Nepal. 

Studies found females have higher mortality during infancy in Nepal (Katz, et al., 2003; 

Rosenstock et al., 2015). My study assumes survival risks of neonates between the male 

and female child are not same.  

ii. Multiple births: Multiple births including twins and higher order multiples 

such as triplets and quadruplets are relatively rare events, but contribute substantially to 
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morbidity and mortality in both neonatal and post-neonatal periods compared to singleton 

(Alam et al, 2007). These multiple births are associated with the higher rates of 

prematurity. Premature births are not only related with neonatal mortality and morbidity, 

but also lead to higher risks of chronic diseases and mortality in later life. These high-risk 

births are frequently accompanied by a number of associated fetal and neonatal 

complications. Multiple pregnancies have been increasing due to older maternal age at 

childbirth and the expanded use of fertility treatments (Tandbarg, 2010). There are rare 

studies regarding multiple births associated with early childhood mortality in Nepal. I 

have included multiple births in my study. 

iii. Birth order: Birth order has manifold effects on neonatal mortality. First-

order births may be at increased risk of dying, relative to births of other orders. The 

higher risk of neonatal death to first order births is mainly due to the fact that such births 

occur predominantly to young women. There was synergistic effect of maternal age and 

birth order found in Nepal (Gubhaju, 1985). General tendency is individuals who born 

later have a higher mortality risk than firstborns. So, a positive association between birth 

order and mortality has usually been demonstrated. Modin (2002) found a modest J-

shaped relationship between birth order of children and their risk of dying in the neonatal 

period. Now situation has changed and people are less preferred to have more children in 

their family. It has limited the case of higher ordered births.  In this study, indicators for 

birth orders are grouped into three categories which are first, second and more birth 

orders.  

iv. Size of child: Size of the child at birth also has a bearing on the childhood 

morbidity or mortality rates. Various studies show that smaller and larger birth sizes are 
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more likely to early childhood death than average birth size. So, children whose birth size 

is smaller or bigger have a greater risk of dying than of average size. Risk of dying is U-

shaped with size of children. Smaller sized children are also due to preterm births so have 

higher risk of morbidity. Bigger sized child also cause complication during delivery and 

increases risk of survival. DHS has grouped size of children into five categories, namely, 

very small, smaller than average, average, larger than average and very large. The 

information about the size of the birth obtained in the DHS is from the mother's 

perceptions that their babies were very small or smaller than average or average or larger 

than average or very large at birth. I have grouped size of child into three in my study by 

considering very small and smaller than average as smaller; and larger than average and 

very large as larger from the demographic and health surveys. 

v. Mother's age at delivery: There is higher risk of early childhood for survival 

if children are born to mothers who are too young or too old. The relationship between 

mother’s age at delivery and early childhood mortality looks U-shaped pattern indicating 

that children of the too young and too old mother experiencing the higher survival risk. 

Very young mothers may experience difficult pregnancies and deliveries because of their 

physical immaturity. If a mother is too young and has not attained reproductive maturity, 

her continuing physical growth nutritional needs cause deficiency to fulfill the child’s 

nutritional needs. Similarly, older women may also experience age-related problems 

during pregnancy and delivery. This study considers mother's age at delivery into three 

categories - less than or equal to 24 years of age, 25 to 34 years of age, and greater than 

34 years of age.  
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vi. Mother's education: It is also believed that mother's education plays a crucial 

role for reducing childhood mortality. Mother education is consistently an important 

predictor of child health in three ways: (i) by directly teaching health and healthcare 

knowledge to mother, (ii) by imparting literacy and numeracy skills which enable mother 

to diagnose and treat child health problems, and (iii) by exposing mother to modern 

society and making them more receptive to modern development in health care and 

treatments (Glewwe 1999). Mother's education is expected to be inversely associated to 

the risk of neonatal deaths, i.e. lower risk of child survival is associated with higher level 

of education and vice-versa. Thus, the ability to acquire knowledge on health issues and 

the optimal use of health services is attributed to high educational level. This study 

considers three education categories: no education, primary education and secondary or 

higher education. 

vii. Mother employment: Mother's employment status has crucial role for 

newborn or early childhood health. Mother earnings from her work can purchase 

hygienic and notorious foods, good environments, promotive and preventive healthcare. 

Lack of financial resources might cause insufficiency in foods and healthcare for a child 

which could hamper the child health. There is other contradicting view regarding the 

mother's employment. Spending more time on job spares few times for childcare and 

household work and have the opposite impacts on the child health outcome. I have taken 

mother's employment status as a binary variable and representing by 1 if she has job and 

0 otherwise. 

viii. Wealth quintile: Income determines household's capability for education, 

health services and consumption. Thus, child health outcome differs with the household's 
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income strength. Majority of the studies show positive association between family 

income and child health which is also called income-health gradient. But obtaining 

income information is very challenging in developing countries. Some of the reasons are 

lack of record and documentation, households have multiple sources of income, income 

and consumption vary in short time, respondents not willing to disclose their income and 

income from self employment is hard to measure (Thomas et al., 1991; Chalasani,  2010). 

Nepal Demographic and Health surveys have wealth index and wealth quintiles rather 

than income. Wealth index is constructed using household facilities and assets which are 

weighted using principle components analysis. Again five wealth quintiles - the poorest, 

poorer, middle, richer and the richest are obtained using the wealth index. My study 

considers these five wealth quintiles to instrument household income. 

ix. Place of residence: Whether the household is located in urban or rural area is 

expressed in place of residence. People living in urban municipalities including towns 

and the capital city are considered as urban residence and people living in rural 

municipalities or rural areas are considered as rural residence. Any household is in urban 

or rural matters risk of child survival. Urban and rural areas differ on a wide variety of 

social, economic and demographic factors that are key determinants of child survival and 

child health. For example, there was a huge rural to urban disparity reflected in the 

physician to population ratio of 1:850 in capital city Kathmandu and 1:30,000 outside of 

the capital in Nepal (Sharma, 2007). People living in urban area are more advantageous 

for easy access to education, health services, drinking water, sanitation facility, 

transportation and other physical infrastructures than rural area.  
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x. Ecological zone: Ecological variation has implication on variation in human 

health outcomes and thus has variation in risk of early childhood survival too. Ecological 

zone in Nepal reflects the topographic and climatic variations which include three 

categories – mountain (4000 - 8848 meters asl), hill (1000 - 4000 meters asl) and terai 

(60 - 1000 meters asl). Nepal’s climate is influenced by the Himalayan mountain range 

and the south Asian monsoon. Pre-monsoon (March to May), monsoon (June to 

September), post monsoon (October to November), and winter (December to February) 

are the four distinct seasons characterized in Nepal. There are marked spatial and 

temporal variations of rainfalls in both north-south and east-west. Monsoon rain is most 

abundant in the east and declines westwards, while winter rains are higher in the 

northwest and declines south-westwards. Eighty percent of the precipitation falls in Nepal 

comes in the form of summer monsoon rain from June to September. Temperature varies 

with topographic variations and increases from south in terai to north in mountains and 

the average temperature decreases by 6ºC for every 1000 meters gain in altitude (Jha, 

1992; NCVST, 2009; Practical Action, 2009; MoEnv, 2010). 

3.5.4 Ranking variable 

Child health outcome inequality are widely based on the socioeconomic 

dimension of wealth. This study has used a wealth asset index which ranked 

socioeconomic status of households. Wealth asset index is readily available in NDHS. It 

is constructed by principal components analysis (PCA) using information on ownership 

of assets and housing characteristics of households. Housing characteristics included 

dwelling's construction materials like floor, roof, and exterior walls plus source of 

drinking water, type of sanitation facility and type of cooking fuel.  Household owns 
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assets included fan, radio, television, sewing machine, refrigerator, clock, bicycle, 

motorcycle, car, etc. 

Followings were the steps taken by Demographic and Health Surveys for constructing 

wealth asset index and wealth quintiles of households: 

a. Constructed data matrix X of order (n x m) where n rows showed households and m 

columns showed indicator variables for assets and housing characters.  

b. Obtained var-covar matrix (XT
X) of order (m x m) from the data matrix X. 

c. Obtained the eigenvector W of (m x m) order from the matrix (XT
X). 

d. Score matrix T was defined by T = XW of order (n x m). First column of T was first 

principal component (PC1), second column of T was second principal component 

(PC2) and so on until mth principal component (PCm). As principal components were 

ordered column, first few columns captured the most part of the variations. The 

survey considered first three columns of the T with order (n x 3). 

e. Added PC1, PC2 and PC3 to obtain as wealth asset index. 

f. Wealth asset index for households was ranked and divided into five equal parts or the 

quintiles at 20 percent cutoffs to obtain wealth quintiles. 

3.6 Results 

The standard concentration indices estimated for neonatal deaths in Nepal are 

presented in Table 3.2 giving the inequality of neonatal deaths based on wealth status 

which are –0.0342, –0.0255, –0.0488, –0.0538 and –0.1431 for the periods 1991–1995 , 

1996–2000, 2001–2005, 2006–2010 and 2011–2015 respectively. The negative value of 

these indices show that there were persistent inequalities in the child health outcome 
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between the poor and the rich. All neonatal deaths were more concentrated in the poorer 

part of societies in all the five survey periods. The estimated result shows that the 

concentration index for neonatal deaths has improved in 1996–2000 by 0.0087 or moved 

0.0087 units closer to equality line than in 1991–1995. However, the index has worsened 

by 0.0233, 0.0050 and 0.0893 in the periods 2001–2005, 2006–2010 and 2011–2015 

respectively. The distributions of neonatal death from the third survey were continuously 

worsen and the most declining scale is in the last survey which conducted in 2016. 

Table 3.2: Neonatal deaths inequality and its change (measured in CI) 

survey year observed period CI ΔCI 
1996 1991–1995 -0.0342 - 

2001 1996–2000 -0.0255 -0.0082 

2006 2001–2005 -0.0488 0.0233 

2011 2006–2010 -0.0538 0.0050 

2016 2011–2015 -0.1431 0.0893 

      

Table 3.3 compares the neonatal death inequality measured by concentration 

index with other inequality measures such as rate difference, rate ratio, Gini-coefficient 

(GC), slope index of inequality (SII) and relative index of inequality (RII) for all five 

surveys. Among these alternatives, though GC is widely used to measures inequality, it 

considers only single dimension. The rate difference and rate ratio of most advantaged 

and most disadvantage socio-economic status measured in terms of wealth assets for 

neonatal deaths also show that the inequality between the two strata are increasing in the 

last three surveys.  

Gini coefficient shows that persistent death inequality decreases during the 

periods of the five surveys, which does not confirm with the CI results. However Gini 

coefficient cannot measure the health inequality on the basis of other socioeconomic 
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dimension and thus, it is not comparable with the concentration index. Regidor (2000a) 

has clearly illustrated the insensitiveness of Gini coefficient to the different socio-

economic dimensions. Other two measures, SII which mention the death incidences are 

more concentrated in poorer strata by negative sign and the inequality is widening by its 

increasing magnitude; and RII explains ill-health concentration at poorer strata as it is 

less than 1 and the inequality is increasing by its value away from 1, have shown their 

consistent results with the results obtained from concentration indices in the mentioned 

survey periods. However, both SII and RII are not as sensitive as CI to show narrowing 

of the inequality in the second survey.  

Table 3.3: Indices for neonatal death inequality 

  rate diff rate ratio         

Survey rich-poor rich/poor Gini SII RII CC 

1996 na na 0.0416 -0.1395 0.4944 -0.0342 

2001 na na 0.0378 -0.1877 0.3803 -0.0255 

2006 17 1.65 0.0325 -0.2309 0.3007 -0.0488 

2011 18 1.94 0.0327 -0.3085 0.1843 -0.0538 

2016 24 3.00 0.0203 -0.3686 0.0948 -0.1431 

 

Tables 3.4 – 3.8 present the results obtained from decomposition of CI of neonatal 

deaths in Nepal for the periods 1991–1995, 1996–2000, 2001–2005, 2006–2010 and 

2011–2015 which show how the various socioeconomic variables contribute to the 

neonatal deaths inequalities during these periods. The independent variables are shown in 

the first columns. For the dummy variables, male child, single birth, birth order one, 

average size child, mother's no education, mother's age 15–24 at delivery, poorest 

quintile, urban residence and mountain zone are taken as references. The second, the 

third, the fourth and the fifth columns in these tables show mean values, marginal 

coefficients, elasticities of the health outcome and concentration indices of the 



57 
 

determinants. The last two columns show absolute and percentage contributions of the 

determinants to the CIs of neonatal death. 

Regression coefficients which are shown in the third column of the tables were 

marginal effects obtained from the linear approximation of the logistic model. The results 

show that female child and higher birth orders were less likely; and, multiple births, small 

and large sized child were more likely than their references to the neonatal deaths and 

statistically significant in most of the survey periods. Similarly, mother's higher education 

and hill zone were less likely; and rural residence was more likely than their references to 

the newborn deaths. Mother higher education at the third and the fourth surveys; and hill 

zone at the second, the third and the fifth surveys; and rural residence at the last survey 

were statistically significant. Other determinants related to mother's age at delivery, 

wealth quintiles and terai zone were not or rarely statistically significant. Further, among 

the statistically significant determinants, birth order more than two, small sized child, 

primary education in later surveys, rural residence and hill zone were more concentrated 

at poorer population; and, birth order two, large child, primary education in earlier 

surveys and higher education were more concentrated at richer population. 

Last columns of the decomposition tables revealed that mother's higher education, 

higher birth orders, hill zone, rural residence and small sized child were the major 

contributors to the neonatal death inequality in the latter three surveys. For example, 

multiplications of elasticities -0.1654 and -0.1460 of mother's higher education which 

were obtained from marginal coefficients -0.0250 and -0.1460 to its CIs 0.5357 and 

0.4427 yielded absolute contribution -0.0732 and -0.0603 which were nearly 150 percent 

and 112 percent of the CIs of the neonatal death inequalities -0.0488 and -0.0538 
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respectively for the survey periods 2001–2005 and 2006–2010. Here, mother's higher 

education which were more concentrated at richer population reduced the newborn deaths 

incidences and caused increment in the differences of the deaths compared with the 

poorer population. Both elasticity and CI of mother's higher education were relatively 

higher than other determinants caused its higher contribution to the inequality. 

Similarly, the hill zone in 2001–2005 and 2011–2015 had marginal coefficients -

0.0136 and -0.0084 reduced the neonatal deaths incidences which were more 

concentrated in poorer population. Its elasticities -0.1707 and -0.1559 multiplied with 

corresponding CIs -0.0516 and -0.1489 which yielded absolute contributions 0.0088 and 

0.0232. Here, positive absolute contribution shows hill reduced the inequality. These 

contributions were  -18 percent and -16 percent of the CIs of neonatal death inequalities -

0.0488 and -0.1431 in the periods 2001–2005 and 2011–2015 respectively. Hill zone 

contributed to reduce the neonatal deaths inequalities compared to mountain zone. 

Birth order two which were concentrated at richer strata reduced the death 

incidents and decrease the deaths compared to poorer strata which ultimately increased 

the neonatal deaths inequality concentrated at poorer strata further. On the other hand, 

birth order more than two which were concentrated at poorer strata lowered the deaths 

and decreased the deaths inequality that concentrated in poorer strata. Birth order more 

than two contributed more to decrease the neonatal death inequality than to increase it by 

birth order two. These two phenomena traded off and yielded 16 percent, 69 percent and 

15 percent contribution of higher birth orders to reduce the neonatal deaths inequalities in 

periods 2001–2005, 2006–2010 and 2011–2015 respectively. Proportion of birth order 
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two were in increasing trends (0.2626, 0.2710 and 0.2922) whereas for more than two 

were in decreasing trend (0.4351, 0.3891 and (0.3139) for last three surveys.  

In 2011–2015, rural residence with marginal coefficient 0.0074 increased 

neonatal deaths compared to urban residence. Its elasticity 0.1679 multiplied with 

corresponding CI -0.1742 which revealed its higher concentration with poorer population 

resulted absolute contribution -0.0292 and it was 20 percent of the CI of neonatal deaths -

0.1431 during that period. Similarly, for last three surveys, small sized child with its 

marginal coefficients 0.0131, 0.0136 and 0.0132 increased the newborn deaths compared 

to average sized child in 2001–2005, 2006–2010 and 2011–2015 respectively. These 

small sized child with elasticities 0.0773, 0.0660 and 0.1110 which were concentrated in 

poorer parts i.e. its CIs were -0.0854, -0.1233 and -0.0804 and had absolute contribution -

0.0066, -0.0081 and -0.0089 respectively. These contributions were 14 percent, 15 

percent and 6 percent of the CIs (-0.0488, -0.0538 and -0.1431) respectively for the 

periods 2001–2005, 2006–2010 and 2011–2015. 

Although, multiple births were statistically significant in all later three surveys, 

due to the small elasticities (0.0330, 0.0256 and 0.0123) and small CIs (-0.0258, -0.0634, 

0.0773), its contribution to the inequalities were very small (2%, 3%, -1%). Proportions 

of multiple births were also in decreasing trend (0.0160, 0.0131 and 0.0123). 
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Table 3.4: Decomposition of inequality in neonatal death (1991–1995) 

      

AbsContri %Contri 

  Mean β   η CIk to CI to CI 

Child level 

       Male 

       Female 0.4855 -0.0155 *** -0.1809 -0.0064 0.0012 -3 

Single birth 

       Multiple birth 0.0149 0.0792 *** 0.0283 0.0126 0.0004 -1 

Birth order 1 

       Birth order 2 0.2158 -0.0172 ** -0.0892 0.0706 -0.0063 18 

Birth order 2+ 0.5546 -0.0202 *** -0.2690 -0.0885 0.0238 -70 

Average child 

       Small child 0.2542 -0.0054 

 

-0.0330 -0.0721 0.0024 -7 

Large child 0.3180 0.0045 

 

0.0341 0.0228 0.0008 -2 

Maternal level 

       No edu 

       Primary edu 0.1167 -0.0024 

 

-0.0067 0.1460 -0.0010 3 

Higher edu 0.0902 -0.0067 

 

-0.0146 0.5994 -0.0088 26 

Age 15-24 

       Age 25-34 0.3803 0.0038 

 

0.0349 -0.0619 -0.0022 6 

Age 35-49 0.0964 -0.0005 

 

-0.0011 -0.1549 0.0002 -1 

Household level 

Poorest 

       Poorer 0.2036 -0.0068 

 

-0.0330 -0.2782 0.0092 -27 

Middle 0.2023 0.0068 

 

0.0332 0.1277 0.0042 -12 

Richer 0.1941 -0.0121 

 

-0.0566 0.5240 -0.0297 87 

Richest 0.1410 -0.0055 

 

-0.0185 0.8590 -0.0159 47 

Community level 

       Urban 

       Rural 0.9365 0.0079 

 

0.1788 -0.0462 -0.0083 24 

Mountain 

       Hill 0.4257 -0.0106 

 

-0.1085 -0.0631 0.0068 -20 

Terai 0.4973 -0.0060   -0.0716 0.0702 -0.0050 15 

Total Estimated 

     

-0.0282 82 

Residual 

     

-0.0060 18 

Total Observed           -0.0342 100 

"***" p < 0.01, "**" p < 0.05, "*" p < 0.10 

Reference variables are Male, Single birth, Birth order 1, Average child, No education,  

Age 15 - 24, Poorest, Urban and Mountain. 
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Table 3.5: Decomposition of inequality in neonatal death (1996–2000) 

      

AbsContri %Contri 

  Mean β   η CIk to CI to CI 

Child level 

       Male 

       Female 0.5055 -0.0106 *** -0.1415 0.0064 -0.0009 4 

Single birth 

       Multiple birth 0.0123 0.0732 *** 0.0238 0.1311 0.0031 -12 

Birth order 1 

       Birth order 2 0.2261 -0.0156 *** -0.0931 0.0715 -0.0067 26 

Birth order 2+ 0.5354 -0.0152 ** -0.2157 -0.0830 0.0179 -70 

Average child 

       Small child 0.2100 0.0159 *** 0.0882 -0.1020 -0.0090 35 

Large child 0.2273 0.0007 * 0.0042 0.0490 0.0002 -1 

Maternal level 

       No edu 

       Primary edu 0.1390 -0.0004 

 

-0.0015 0.1297 -0.0002 1 

Higher edu 0.1191 -0.0100 

 

-0.0314 0.5357 -0.0168 66 

Age 15-24 

       Age 25-34 0.3761 -0.0065 

 

-0.0650 -0.0382 0.0025 -10 

Age 35-49 0.0925 -0.0015 

 

-0.0037 -0.1765 0.0007 -3 

Household level 

Poorest 

       Poorer 0.2202 0.0095 

 

0.0550 -0.2712 -0.0149 59 

Middle 0.1998 0.0078 

 

0.0414 0.1489 0.0062 -24 

Richer 0.1882 0.0060 

 

0.0299 0.5370 0.0160 -63 

Richest 0.1374 -0.0081 

 

-0.0295 0.8626 -0.0255 100 

Community level 

       Urban 

       Rural 0.9356 0.0019 

 

0.0469 -0.0515 -0.0024 9 

Mountain 

       Hill 0.4118 -0.0119 ** -0.1296 -0.1079 0.0140 -55 

Terai 0.5115 -0.0038   -0.0517 0.1119 -0.0058 -23 

Total Estimated 

     

-0.0216 85 

Residual 

     

-0.0039 15 

Total Observed           -0.0255 100 

"***" p < 0.01, "**" p < 0.05, "*" p < 0.10 

Reference variables are Male, Single birth, Birth order 1, Average child, No education,  

Age 15 - 24, Poorest, Urban and Mountain. 
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Table 3.6: Decomposition of inequality in neonatal death (2001–2005) 

      

AbsContri %Contri 

  Mean β   η CIk to CI to CI 

Child level 

       Male 

       Female 0.4920 0.0013 

 

0.0201 -0.0064 -0.0001 0 

Single birth 

       Multiple birth 0.0160 0.0670 *** 0.0330 -0.0258 -0.0008 2 

Birth order 1 

       Birth order 2 0.2626 -0.0258 *** -0.2081 0.0973 -0.0203 41 

Birth order 2+ 0.4351 -0.0132 ** -0.1770 -0.1566 0.0277 -57 

Average child 

       Small child 0.1918 0.0131 *** 0.0773 -0.0854 -0.0066 14 

Large child 0.2248 0.0047 

 

0.0328 0.0161 0.0005 -1 

Maternal level 

       No edu 

       Primary edu 0.1820 -0.0094 

 

-0.0528 0.0805 -0.0042 9 

Higher edu 0.2151 -0.0250 *** -0.1654 0.4427 -0.0732 150 

Age 15-24 

       Age 25-34 0.3175 -0.0093 

 

-0.0911 -0.0562 0.0051 -11 

Age 35-49 0.0780 -0.0042 

 

-0.0102 -0.3169 0.0032 -7 

Household level 

Poorest 

       Poorer 0.2127 0.0018 

 

0.0115 -0.2779 -0.0032 7 

Middle 0.2042 0.0088 

 

0.0555 0.1390 0.0077 -16 

Richer 0.1774 0.0030 

 

0.0161 0.5205 0.0084 -17 

Richest 0.1511 0.0029 

 

0.0135 0.8489 0.0114 -23 

Community level 

       Urban 

       Rural 0.8780 -0.0016 

 

-0.0432 -0.0839 0.0036 -7 

Mountain 

       Hill 0.4077 -0.0136 ** -0.1707 -0.0516 0.0088 -18 

Terai 0.5053 -0.0112 ** -0.1734 0.1176 -0.0204 42 

Total Estimated 

     

-0.0523 107 

Residual 

     

0.0035 -7 

Total Observed           -0.0488 100 

"***" p < 0.01, "**" p < 0.05, "*" p < 0.10 

Reference variables are Male, Single birth, Birth order 1, Average child, No education,  

Age 15 - 24, Poorest, Urban and Mountain. 
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Table 3.7: Decomposition of inequality in neonatal death (2006–2010) 

      

AbsContri %Contri 

  Mean β   η CIk to CI to CI 

Child level 

       Male 

       Female 0.4844 0.0016 

 

0.0230 0.0070 0.0002 0 

Single birth 

       Multiple birth 0.0131 0.0640 *** 0.0256 -0.0634 -0.0016 3 

Birth order 1 

       Birth order 2 0.2710 -0.0056 

 

-0.0467 0.1014 -0.0047 9 

Birth order 2+ 0.3891 -0.0162 ** -0.1924 -0.2170 0.0417 -78 

Average child 

       Small child 0.1591 0.0136 ** 0.0660 -0.1233 -0.0081 15 

Large child 0.1776 0.0044 

 

0.0237 0.0094 0.0002 0 

Maternal level 

       No edu 

       Primary edu 0.2002 -0.0156 ** -0.0957 -0.0788 0.0075 -14 

Higher edu 0.3269 -0.0146 * -0.1460 0.4129 -0.0603 112 

Age 15-24 

       Age 25-34 0.3368 -0.0026 

 

-0.0270 -0.0292 0.0008 -1 

Age 35-49 0.0706 -0.0361 *** -0.0778 -0.3233 0.0251 -47 

Household level 

Poorest 

       Poorer 0.2193 0.0090 

 

0.0604 -0.2651 -0.0160 30 

Middle 0.2102 0.0112 

 

0.0720 0.1644 0.0118 -22 

Richer 0.1739 0.0086 

 

0.0458 0.5485 0.0251 -47 

Richest 0.1388 -0.0094 

 

-0.0399 0.8612 -0.0344 64 

Community level 

       Urban 

       Rural 0.9066 0.0038 

 

0.1043 -0.0594 -0.0062 12 

Mountain 

       Hill 0.3952 0.0005 

 

0.0062 -0.1945 -0.0012 2 

Terai 0.5255 -0.0057   -0.0912 0.2099 -0.0191 36 

Total Estimated 

     

-0.0391 73 

Residual 

     

-0.0147 27 

Total Observed           -0.0538 100 

"***" p < 0.01, "**" p < 0.05, "*" p < 0.10 

Reference variables are Male, Single birth, Birth order 1, Average child, No education,  

Age 15 - 24, Poorest, Urban and Mountain 
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Table 3.8: Decomposition of inequality in neonatal death (2011–2015) 

      

AbsContri %Contri 

  Mean β   η CIk to CI to CI 

Child level 

       Male 

       Female 0.4768 -0.0053 * -0.1257 -0.0049 0.0006 0 

Single birth 

       Multiple birth 0.0123 0.0204 *** 0.0123 0.0773 0.0010 -1 

Birth order 1 

       Birth order 2 0.2922 -0.0044 

 

-0.0626 0.0804 -0.0050 4 

Birth order 2+ 0.3139 -0.0096 ** -0.1483 -0.1855 0.0275 -19 

Average child 

       Small child 0.1703 0.0132 *** 0.1110 -0.0804 -0.0089 6 

Large child 0.1629 0.0128 *** 0.1024 -0.0318 -0.0033 2 

Maternal level 

       No edu 

       Primary edu 0.2014 -0.0024 

 

-0.0239 -0.1702 0.0041 -3 

Higher edu 0.4561 -0.0066 

 

-0.1480 0.2018 -0.0299 21 

Age 15-24 

       Age 25-34 0.3444 -0.0034 

 

-0.0580 0.0374 -0.0022 2 

Age 35-49 0.0390 -0.0025 

 

-0.0048 -0.2669 0.0013 -1 

Household level 

Poorest 

       Poorer 0.2119 0.0015 

 

0.0162 -0.3604 -0.0058 4 

Middle 0.2216 -0.0101 * -0.1104 0.0731 -0.0081 6 

Richer 0.2048 -0.0032 

 

-0.0320 0.4996 -0.0160 11 

Richest 0.1478 -0.0127 

 

-0.0924 0.8522 -0.0788 55 

Community level 

       Urban 

       Rural 0.4604 0.0074 ** 0.1679 -0.1742 -0.0292 20 

Mountain 

       Hill 0.3776 -0.0084 * -0.1559 -0.1489 0.0232 -16 

Terai 0.5511 -0.0024   -0.0660 0.1710 -0.0113 8 

Total Estimated 

     

-0.1408 98 

Residual 

     

-0.0023 2 

Total Observed           -0.1431 100 

"***" p < 0.01, "**" p < 0.05, "*" p < 0.10 

Reference variables are Male, Single birth, Birth order 1, Average child, No education,  

Age 15 - 24, Poorest, Urban and Mountain. 
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As my study is more curious about the ecological zones, I have also measured the 

inequities in maternal health care utilization in the three different ecological zones for the 

survey periods 2011 and 2016 which is shown in Table 3.9. I have considered three major 

health care services which are more crucial to the survival of newborn, namely, four or 

more antenatal care visits, skilled birth attendant during delivery, and  if the delivery is at 

a healthcare center. I have used two different methods to measure the inequity – the rate 

ratio of the health services for most advantaged and most disadvantaged socioeconomic 

strata, and the concentration index.  

Table 3.9 Inequity in maternal health care utilization – mountain, hill and Terai 

  
      2016     2011   

Health care utilization mountain hill Terai mountain hill Terai 

ANC 4+                 

rich / poor 
 

1.61 1.58 2.00 2.76 2.72 2.42 

CI 
  

0.1500 0.1023 0.0873 0.1888 0.2672 0.1971 

                  

Skilled birth attendant   
 

  
  

  

rich / poor 
 

3.18 2.52 2.55 8.83 6.84 3.34 

CI 
  

0.2817 0.2251 0.1374 0.4177 0.4547 0.2543 

  
  

  
 

  
  

  

Delivery at health 
center             

rich / poor 
 

3.39 2.54 2.87 7.75 8.00 4.87 

CI 
  

0.2875 0.2272 0.1455 0.3943 0.4328 0.2484 

                  

 

Table 3.9 shows that there were huge disparities between the poor and the rich in the 

healthcare service utilization. Higher rich poor ratio and positive concentration index 

show healthcare utilization is more concentrated in richer groups. The disadvantaged 

people have very low health service utilization than the advantaged. However, the 
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utilization is becoming better in the survey 2016 than in the survey 2011. Further, 

mountain has higher disparity in the service utilization between the poor and the rich 

people in both the surveys. These disparities in the healthcare utilization can be compared 

with the disparities in the survival of newborn in the Tables 3.4 – 3.8 among the 

ecological zones. These tables show that there are higher disparities in healthcare 

utilization by the mother and the higher disparities in the survival of newborn between 

the rich and poor measured by concentration index for corresponding ecological zones. 

3.7 The effects of women employment to the child health outcome inequalities 

To check if my health demand estimation could biased without assessing the 

impact of women employment in the child health outcome, I am discussing here if there 

is possible statistically significant relationship between them.   

Now a days, women have started seeking employment outside their homes to 

raise economic status, to have an independent income, make use of education, get better 

health care etc. In rural areas, however, poor women may go to work mainly out of sheer 

economic necessity. In the economic literature, the relationship between women 

employment and child health has two contrasting hypotheses. The discussion of the 

relationship between women's work and child health outcome has almost always focused 

on paid employment outside home. If the woman is working, increased financial 

resources may enable her to purchase better food, use more preventative health services, 

and obtain more frequent treatment for her sick children. On the other hand, women’s 

increased time out of the household may have negative effects on child health outcomes. 

If employment increases time constraints, the mothers may have less time available for 

food preparation, home health care, or visits to health care providers. 
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There is little thorough investigation of the relationship between women 

employment and child health outcomes in the countries of lower-income setting where 

participation in non-family labor has only recently begun. Assessing the women's 

employment impact on child health outcomes is very challenging because i) all effects 

are not instantaneous meaning that the accumulated influence of mother’s work may take 

time to exhibit the effects on child health outcome. We need detailed longitudinal data on 

both women's employment and children’s health outcomes for the analysis; and ii) it is 

difficult to identify a non-spurious relationship between the employment and the health 

outcomes. We are not able to randomly assign the employment and rarely able to control 

for the effects of priory education, community context, and other family background 

which influence both the employment and the child health outcomes (Brauner-Otto et al, 

2015). Controlling for whether a mother is working or has ever worked in the models of 

child health outcomes could not address the many possible confounding factors. Due to 

the lack of detailed longitudinal data on both women employment and child health 

outcome, it has not been possible to access such study here. However, I have tried here to 

examine the relationship by some alternative methods. 

I examine the association between mother's employment status with child health 

outcome. In the surveys there was information on if mother was working proceeding the 

12 months during taking survey. I found the association between the employment status 

with neonatal death using Chi-Square test with no statistically significant for all the five 

survey periods. It might be due to low skills and in less developed economies where 

working women's additional income is quite small to influence the health outcome. 
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Further, there is a need to compare the time input on child care and the health of children 

of working and non-working women, which is lacking in the survey data.  

Table 3.10: Association between mother's employment and neonatal incidence 

  Mother's 
employment 

neonatal 
   Survey 0 1 Total ChiSq(1) p-Value 

2016 no 2369 52 2421 0.0129 0.909 

  yes 2562 55 2617 
    Total 4931 107 5038 
  2011 no 1928 62 1990 0.0065 0.936 

  yes 3214 102 3316 
    Total 5142 164 5306 
  2006 no 1548 51 1599 0.3670 0.545 

  yes 4037 147 4184 
    Total 5585 198 5783 
  2001 no 1043 42 1085 0.0052 0.942 

  yes 5617 229 5846 
    Total 6660 271 6931 
  1996 no 944 41 985 0.0038 0.951 

  yes 3283 141 3424 
    Total 4227 182 4409 
   

Next, I introduced the same employment variable to all the decomposition 

analyses that I performed earlier in this chapter for all five survey periods. Tables 3.11 – 

3.15 show the results of decomposition if neonatal death inequality including mother 

employment status as independent variable for the survey periods 1991–1995, 1996–

2000, 2001–2005, 2006–2010 and 2011–2015 respectively. I found the women 

employment was statistically significant only in the decomposition of the inequality for 

the fourth survey period i.e. 2006–2010 which is shown in Table 3.14. In the table, the 

marginal coefficient (-0.0095) showed that employed women was less likely than 

unemployed women to the neonatal mortality. Similarly, the CI of women employment (-
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0.1608) showed that employed women were more concentrated in poorer strata. These 

two conditions ultimately reduced the incidences of neonatal deaths in the poorer strata 

and contribute to reduce the neonatal deaths inequality. It evidenced that there were more 

employed women from poorer strata than richer strata. There were not many changes in 

the contributions of other explanatory variables in this table, but the model had less 

explanatory power. 
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Table 3.11: Decomposition of inequality in neonatal death (1991–1995) with employment 

      AbsContri %Contri 

  Mean β   η CIk to CI to CI 

Child level        

Male        

Female 0.4855 -0.0155 *** -0.1809 -0.0064 0.0012 -3 

Single birth        

Multiple birth 0.0149 0.0791 *** 0.0282 0.0126 0.0004 -1 

Birth order 1        

Birth order 2 0.2158 -0.0172 ** -0.0892 0.0706 -0.0063 18 

Birth order 2+ 0.5546 -0.0201 *** -0.2684 -0.0885 0.0238 -70 

Average child        

Small child 0.2542 -0.0054  -0.0329 -0.0721 0.0024 -7 

Large child 0.318 0.0045  0.0342 0.0228 0.0008 -2 

Maternal level        

No edu        

Primary edu 0.1167 -0.0024  -0.0067 0.146 -0.001 3 

Higher edu 0.0902 -0.0068  -0.0147 0.5994 -0.0088 26 

Age 15-24        

Age 25-34 0.3803 0.0039  0.0352 -0.0619 -0.0022 6 

Age 35-49 0.0964 -0.0005  -0.0011 -0.1549 0.0002 -1 

Employment 0.7461 -0.0006  -0.0109 -0.0631 0.0007 -2 

Household level        

Poorest        

Poorer 0.2036 -0.0067  -0.033 -0.2782 0.0092 -27 

Middle 0.2023 0.0068  0.0331 0.1277 0.0042 -12 

Richer 0.1941 -0.0121  -0.0566 0.524 -0.0297 87 

Richest 0.141 -0.0055  -0.0188 0.859 -0.0161 47 

Community level        

Urban        

Rural 0.9365 0.0081  0.1818 -0.0462 -0.0084 25 

Mountain        

Hill 0.4257 -0.0107  -0.1091 -0.0631 0.0069 -20 

Terai 0.4973 -0.0062   -0.0742 0.0702 -0.0052 15 

Total Estimated      -0.0281 82 

Residual      -0.0061 18 

Total Observed           -0.0342 100 

"***" p < 0.01, "**" p < 0.05, "*" p < 0.10 

Reference variables are Male, Single birth, Birth order 1, Average child, No education,  

Age 15 - 24, Unemployment, Poorest, Urban and Mountain. 
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Table 3.12: Decomposition of inequality in neonatal death (1996–2000) with employment 

      
AbsContri %Contri 

  Mean β   η C to C to C 

Child level 

       Male 
       Female 0.5055 -0.0106 *** -0.1417 0.0064 -0.0009 4 

Single birth 
       Multiple birth 0.0123 0.0731 *** 0.0237 0.1311 0.0031 -12 

Birth order 1 
       Birth order 2 0.2261 -0.0154 *** -0.0921 0.0715 -0.0066 26 

Birth order 2+ 0.5354 -0.0149 ** -0.2114 -0.0830 0.0175 -69 

Average child 
       Small child 0.2100 0.0160 *** 0.0890 -0.1020 -0.0091 36 

Large child 0.2273 0.0007 
 

0.0042 0.0490 0.0002 -1 

Maternal level 

       No edu 
       Primary edu 0.1390 -0.0003 

 
-0.0012 0.1297 -0.0002 1 

Higher edu 0.1191 -0.0101 
 

-0.0317 0.5357 -0.0170 67 

Age 15-24 
       Age 25-34 0.3761 -0.0062 

 
-0.0621 -0.0382 0.0024 -9 

Age 35-49 0.0925 -0.0012 
 

-0.0030 -0.1765 0.0005 -2 

Employment 0.8213 -0.0041 
 

-0.0889 -0.0706 0.0063 -25 

Household level 

       Poorest 
       Poorer 0.2202 0.0093 

 
0.0544 -0.2712 -0.0147 58 

Middle 0.1998 0.0074 
 

0.0389 0.1489 0.0058 -23 

Richer 0.1882 0.0057 
 

0.0285 0.5370 0.0153 -60 

Richest 0.1374 -0.0085 
 

-0.0310 0.8626 -0.0267 105 

Community level 

       Urban 
       Rural 0.9356 0.0024 

 
0.0597 -0.0515 -0.0031 12 

Mountain 
       Hill 0.4118 -0.0119 ** -0.1296 -0.1079 0.0140 -55 

Terai 0.5115 -0.0048   -0.0650 0.1119 -0.0073 29 

Total Estimated 

     
-0.0204 80 

Residual 
     

-0.0051 20 

Total Observed           -0.0255 100 

"***" p < 0.01, "**" p < 0.05, "*" p < 0.10 

Reference variables are Male, Single birth, Birth order 1, Average child, No education,  

Age 15 - 24, Unemployment, Poorest, Urban and Mountain. 
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Table 3.13: Decomposition of inequality in neonatal death (2001–2005) with employment 

      
AbsContri %Contri 

  Mean β   η C to C to C 

Child level 

       Male 
       Female 0.4920 0.0015 

 
0.0222 -0.0064 -0.0001 0 

Single birth 
       Multiple birth 0.0160 0.0671 *** 0.0330 -0.0258 -0.0009 2 

Birth order 1 
       Birth order 2 0.2626 -0.0257 *** -0.2080 0.0973 -0.0202 41 

Birth order 2+ 0.4351 -0.0134 ** -0.1791 -0.1566 0.0281 -57 

Average child 
       Small child 0.1918 0.0128 *** 0.0755 -0.0854 -0.0065 13 

Large child 0.2248 0.0045 
 

0.0309 0.0161 0.0005 -1 

Maternal level 

       No edu 
       Primary edu 0.1820 -0.0096 * -0.0535 0.0805 -0.0043 9 

Higher edu 0.2151 -0.0249 *** -0.1650 0.4427 -0.0730 150 

Age 15-24 
       Age 25-34 0.3175 -0.0099 

 
-0.0967 -0.0562 0.0054 -11 

Age 35-49 0.0780 -0.0047 
 

-0.0112 -0.3169 0.0035 -7 

Employment 0.6897 0.0064 
 

0.1364 -0.1263 -0.0172 35 

Household level 

       Poorest 
       Poorer 0.2127 0.0021 

 
0.0136 -0.2779 -0.0038 8 

Middle 0.2042 0.0095 
 

0.0596 0.1390 0.0083 -17 

Richer 0.1774 0.0040 
 

0.0219 0.5205 0.0114 -23 

Richest 0.1511 0.0051 
 

0.0235 0.8489 0.0200 -41 

Community level 

       Urban 
       Rural 0.8780 -0.0021 

 
-0.0571 -0.0839 0.0048 -10 

Mountain 
       Hill 0.4077 -0.0134 ** -0.1677 -0.0516 0.0087 -18 

Terai 0.5053 -0.0095   -0.1478 0.1176 -0.0174 36 

Total Estimated 

     
-0.0527 108 

Residual 
     

0.0039 -8 

Total Observed           -0.0488 100 

"***" p < 0.01, "**" p < 0.05, "*" p < 0.10 

Reference variables are Male, Single birth, Birth order 1, Average child, No education,  

Age 15 - 24, Unemployment, Poorest, Urban and Mountain. 
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Table 3.14: Decomposition of inequality in neonatal death (2006–2010) with employment 

      

AbsContri %Contri 

  Mean β   η CIk to CI to CI 

Child level 

       Male 

       Female 0.4844 0.0013 

 

0.0198 0.0070 0.0001 0 

Single birth 

       Multiple birth 0.0131 0.0632 *** 0.0253 -0.0634 -0.0016 3 

Birth order 1 

       Birth order 2 0.2710 -0.0050 

 

-0.0413 0.1014 -0.0042 8 

Birth order 2+ 0.3891 -0.0152 ** -0.1812 -0.2170 0.0393 -73 

Average child 

       Small child 0.1591 0.0139 ** 0.0676 -0.1233 -0.0083 15 

Large child 0.1776 0.0046 

 

0.0249 0.0094 0.0002 0 

Maternal level 

       No edu 

       Primary edu 0.2002 -0.0149 ** -0.0914 -0.0788 0.0072 -13 

Higher edu 0.3269 -0.0135 * -0.1347 0.4129 -0.0556 104 

Age 15-24 

       Age 25-34 0.3368 -0.0019 

 

-0.0198 -0.0292 0.0006 -1 

Age 35-49 0.0706 -0.0354 *** -0.0764 -0.3233 0.0247 -46 

Employment 0.5492 -0.0095 * -0.1598 -0.1608 0.0257 -48 

Household level 

Poorest 

       Poorer 0.2193 0.0089 

 

0.0594 -0.2651 -0.0157 29 

Middle 0.2102 0.0105 

 

0.0672 0.1644 0.0110 -21 

Richer 0.1739 0.0069 

 

0.0368 0.5485 0.0202 -38 

Richest 0.1388 -0.0096 

 

-0.0407 0.8612 -0.0351 65 

Community level 

       Urban 

       Rural 0.9066 0.0049 

 

0.1348 -0.0594 -0.0080 15 

Mountain 

       Hill 0.3952 -0.0003 

 

-0.0036 -0.1945 0.0007 -1 

Terai 0.5255 -0.0098   -0.1571 0.2099 -0.0330 61 

Total Estimated 

     

-0.0317 60 

Residual 

     

-0.0221 40 

Total Observed           -0.0538 100 

"***" p < 0.01, "**" p < 0.05, "*" p < 0.10 

Reference variables are Male, Single birth, Birth order 1, Average child, No education,  

Age 15 - 24, Unemployment, Poorest, Urban and Mountain. 
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Table 3.15: Decomposition of inequality in neonatal death (2011–2015) with employment 

      
AbsContri %Contri 

  Mean β   η C to C to C 

Child level 

       Male 
       Female 0.4768 -0.0054 * -0.1257 -0.0049 0.0006 0 

Single birth 
       Multiple birth 0.0123 0.0206 *** 0.0125 0.0773 0.0010 -1 

Birth order 1 
       Birth order 2 0.2922 -0.0043 

 
-0.0612 0.0804 -0.0049 3 

Birth order 2+ 0.3139 -0.0095 ** -0.1468 -0.1855 0.0272 -19 

Average child 
       Small child 0.1703 0.0133 *** 0.1120 -0.0804 -0.0090 6 

Large child 0.1629 0.0128 *** 0.1026 -0.0318 -0.0033 2 

Maternal level 

       No edu 
       Primary edu 0.2014 -0.0023 

 
-0.0225 -0.1702 0.0038 -3 

Higher edu 0.4561 -0.0064 
 

-0.1448 0.2018 -0.0292 20 

Age 15-24 
       Age 25-34 0.3444 -0.0033 

 
-0.0557 0.0374 -0.0021 1 

Age 35-49 0.0390 -0.0025 
 

-0.0048 -0.2669 0.0013 -1 

Employment 0.4937 -0.0017 
 

-0.0415 -0.1639 0.0068 -5 

Household level 

       Poorest 
       Poorer 0.2119 0.0015 

 
0.0155 -0.3604 -0.0056 4 

Middle 0.2216 -0.0104 * -0.1132 0.0731 -0.0083 6 

Richer 0.2048 -0.0035 
 

-0.0352 0.4996 -0.0176 12 

Richest 0.1478 -0.0131 
 

-0.0957 0.8522 -0.0816 57 

Community level 

       Urban 
       Rural 0.4604 0.0074 ** 0.1668 -0.1742 -0.0290 20 

Mountain 
       Hill 0.3776 -0.0083 * -0.1551 -0.1489 0.0231 -16 

Terai 0.5511 -0.0028   -0.0768 0.1710 -0.0131 9 

Total Estimated 

     
-0.1399 98 

Residual 
     

-0.0032 2 

Total Observed           -0.1431 100 

"***" p < 0.01, "**" p < 0.05, "*" p < 0.10 

Reference variables are Male, Single birth, Birth order 1, Average child, No education,  

Age 15 - 24, Unemployment, Poorest, Urban and Mountain. 
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3.8 Child health outcome inequalities in the provinces without tertiary health 

facilities 

I have considered health service delivered by the central hospitals and teaching 

hospitals as the basis for sub-sample analysis. These hospitals provide tertiary level 

health care services and are mostly concentrated into provinces 3 and 4. In my sub-

sample analysis, I have excluded them and considered only provinces 1, 2, 5, 6 and 7 out 

of total seven provinces in the country, instead of considering only provinces 3 and 4 due 

to small sample size. Nepal implemented provincial division of the country on 20 

September 2015 in accordance with Schedule 4 of the Constitution of Nepal. The seven 

provinces were formed by grouping the existing districts, however, two districts, namely 

Nawalparasi and Rukum, were restructured. Province 3 is named as Gandaki Pradesh 

and 7 as Sudur Pashim Pradesh yet. Further, my analysis considered only last four 

surveys out of total five surveys as it is difficult to define the provinces in the first Nepal 

Demographic and Health Survey which conducted in 1996. Table 3.16 compares the 

neonatal death inequality measured by CI between sub-sample and the whole sample. 

Table 3.16: Comparison of CI between sub-sample & the whole sample 

survey year observed period sub-sample CI whole sample CI 

2001 1996–2000 -0.0203 -0.0255 

2006 2001–2005 -0.0026 -0.0488 

2011 2006–2010 -0.0484 -0.0538 

2016 2011–2015 -0.1104 -0.1431 

      

Selected provinces had the lesser neonatal deaths inequalities than the whole 

country for all compared periods in the table. Adding provinces 3 & 4 in the sub-sample 

has increased the inequalities. So there exists different health outcome distribution in 
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provinces 3 and 4, than the other provinces. The distribution of the ill-health inequality 

was in increasing trend except in the period 2001 – 2006. This result is consistent with 

the whole sample.  

Tables 3.17 – 3.20 present the results of the decomposition of neonatal death 

inequality for the sub-samples. For the period 1996 – 2000, female child, birth order 2 

and small sized size child contributed to increase the inequality; and multiple birth and 

birth order more than 2 contributed to decrease the inequality. Among them the highest 

contributor was the birth order more than 2. The inequality measured for the period 2001 

– 2005 was extremely low and it is less important to discuss on the decomposition result. 

There are many statistically significant explanatory variables but their contributions were 

very small. So, percentage contribution to the CI is less meaning.  Similarly, for the 

period 2006 – 2010, Terai was the highest contributors to increase the inequality followed 

by mother employment which contributed to decrease the inequality. Other major 

contributors in the periods were mother with age range 35 – 49, small child and primary 

education of mother. For the latest survey 2011 – 2015, middle wealth quintile, small size 

and large size child contributed to increase the inequality; and birth order more than two 

and multiple births contributed to decrease the inequality. In overall decomposition in 

sub-sample, mother's education has less contributed to the inequality; however in the 

whole sample decomposition, her education was the major contributors to the neonatal 

death inequality. So, mother's education might contribute to the difference in the 

inequalities between the sub-sample and the whole sample. 
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Table 3.17: Decomposition of inequality in neonatal death (1996–2000) 

Sub-sample analysis (excluding provinces 3 & 4) 

      
AbsContri %Contri 

  Mean β   η CIk to CI to CI 

Child level 
       Male 
       Female 0.5158 -0.0137 *** -0.1660 0.0054 -0.0009 4 

Single birth 
       Multiple birth 0.0125 0.0865 *** 0.0254 0.1484 0.0038 -19 

Birth order 1 
       Birth order 2 0.2184 -0.0208 *** -0.1068 0.0585 -0.0062 31 

Birth order 2+ 0.5555 -0.0169 ** -0.2196 -0.0689 0.0151 -74 

Average child 
       Small child 0.2071 0.0206 *** 0.0999 -0.1092 -0.0109 54 

Large child 0.2290 0.0030 
 

0.0162 0.0430 0.0007 -3 

Maternal level 
       No edu 
       Primary edu 0.1227 0.0075 

 
0.0216 0.1593 0.0034 -17 

Higher edu 0.1044 -0.0071 
 

-0.0173 0.5415 -0.0094 46 

Age 15-24 
       Age 25-34 0.3803 -0.0052 

 
-0.0459 -0.0369 0.0017 -8 

Age 35-49 0.0926 -0.0035 
 

-0.0077 -0.1770 0.0014 -7 

Emp 0.7986 -0.0024 
 

-0.0446 -0.0753 0.0034 -17 

Household level 
       Poorest 
       Poorer 0.2416 0.0062 

 
0.0349 -0.2610 -0.0091 45 

Middle 0.2102 0.0031 
 

0.0151 0.1907 0.0029 -14 

Richer 0.1832 0.0010 
 

0.0041 0.5841 0.0024 -12 

Richest 0.1164 -0.0096 
 

-0.0263 0.8836 -0.0232 114 

Community level 
       Urban 
       Rural 0.9527 0.0186 0.2 0.4157 -0.0342 -0.0142 70 

Mountain 
       Hill 0.3277 -0.0088 0.3 -0.0674 -0.2668 0.0180 -88 

Terai 0.6043 0.0019 0.8 0.0268 0.1733 0.0046 -23 

Total Estimated 
     

-0.0166 82 

Residual 
     

-0.0037 18 

Total Observed           -0.0203 100 

"***" p < 0.01, "**" p < 0.05, "*" p < 0.10 

Reference variables are Male, Single birth, Birth order 1, Average child, No education,  

Age 15 - 24, Unemployment, Poorest, Urban and Mountain. 
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Table 3.18: Decomposition of inequality in neonatal death (2001–2005) 

Sub-sample analysis (excluding provinces 3 & 4) 

      
AbsContri %Contri 

  Mean β   η CIk to CI to CI 

Child level 
       Male 
       Female 0.4931 0.0039 

 
0.0514 0.0050 0.0003 - 

Single birth 
       Multiple birth 0.0162 0.0749 *** 0.0322 -0.0188 -0.0006 - 

Birth order 1 
       Birth order 2 0.2550 -0.0322 *** -0.2172 0.0698 -0.0152 - 

Birth order 2+ 0.4599 -0.0191 *** -0.1290 -0.1164 0.0150 - 

Average child 
       Small child 0.1941 0.0129 ** 0.1573 -0.0865 -0.0136 - 

Large child 0.2202 0.0065 
 

0.0336 -0.0100 -0.0003 - 

Maternal level 
       No edu 
       Primary edu 0.1658 -0.0123 * -0.0715 0.0738 -0.0053 - 

Higher edu 0.1816 -0.0435 *** -0.1907 0.4290 -0.0818 - 

Age 15-24 
       Age 25-34 0.3225 -0.0100 

 
-0.0482 -0.0555 0.0027 - 

Age 35-49 0.0733 -0.0099 
 

-0.0843 -0.3302 0.0278 - 

Emp 0.6675 0.0074 
 

0.0143 -0.1289 -0.0018 - 

Household level 
       Poorest 
       Poorer 0.2414 0.0118 * 0.2088 -0.2180 -0.0455 - 

Middle 0.2169 0.0180 ** 0.1149 0.2403 0.0276 - 

Richer 0.1743 0.0172 ** 0.0986 0.6315 0.0622 - 

Richest 0.0971 0.0249 ** 0.1148 0.9029 0.1037 - 

Community level 
       Urban 
       Rural 0.9115 -0.0028 

 
-0.0072 -0.0455 0.0003 - 

Mountain 
       Hill 0.2723 -0.0061 

 
-0.1461 -0.3148 0.0460 - 

Terai 0.6307 -0.0170 ** -0.1222 0.2075 -0.0254 - 

Total Estimated 
     

0.0961 
 Residual 

     
-0.0987 

 Total Observed           -0.0026   

"***" p < 0.01, "**" p < 0.05, "*" p < 0.10 

Reference variables are Male, Single birth, Birth order 1, Average child, No education,  

Age 15 - 24, Unemployment, Poorest, Urban and Mountain. 
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Table 3.19: Decomposition of inequality in neonatal death (2006–2011) 

Sub-sample analysis excluding provinces 3 & 4 

      
AbsContri %Contri 

  Mean β   η CIk to CI to CI 

Child level 
       Male 
       Female 0.4823 0.0019 

 
0.0277 0.0105 0.0003 -1 

Single birth 
       Multiple birth 0.0126 0.0612 *** 0.0231 0.0112 0.0003 -1 

Birth order 1 
       Birth order 2 0.2655 0.0011 

 
0.0088 0.0894 0.0008 -2 

Birth order 2+ 0.4148 -0.0092 
 

-0.1143 -0.1774 0.0203 -42 

Average child 
       Small child 0.1667 0.0125 * 0.0626 -0.1452 -0.0091 19 

Large child 0.1730 -0.0004 
 

-0.0022 0.0197 0.0000 0 

Maternal level 
       No edu 
       Primary edu 0.1925 -0.0129 * -0.0743 -0.0414 0.0031 -6 

Higher edu 0.2870 -0.0084 
 

-0.0720 0.4136 -0.0298 62 

Age 15-24 
       Age 25-34 0.3391 0.0000 

 
0.0002 -0.0377 0.0000 0 

Age 35-49 0.0705 -0.0377 *** -0.0796 -0.3227 0.0257 -53 

Emp 0.5200 -0.0144 *** -0.2244 -0.1725 0.0387 -80 

Household level 
       Poorest 
       Poorer 0.2248 0.0043 

 
0.0289 -0.2320 -0.0067 14 

Middle 0.2317 0.0102 
 

0.0710 0.2244 0.0159 -33 

Richer 0.1641 0.0036 
 

0.0177 0.6201 0.0110 -23 

Richest 0.1079 -0.0170 
 

-0.0549 0.8921 -0.0490 101 

Community level 
       Urban 
       Rural 0.9281 0.0112 

 
0.3110 -0.0390 -0.0121 25 

Mountain 
       Hill 0.2911 -0.0060 

 
-0.0519 -0.3762 0.0195 -40 

Terai 0.6267 -0.0126 * -0.2362 0.2349 -0.0555 115 

Total Estimated 
     

-0.0267 55 

Residual 
     

-0.0217 45 

Total Observed           -0.0484 100 

"***" p < 0.01, "**" p < 0.05, "*" p < 0.10 

Reference variables are Male, Single birth, Birth order 1, Average child, No education,  

Age 15 - 24, Unemployment, Poorest, Urban and Mountain. 
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Table 3.20: Decomposition of inequality in neonatal death (2010–2015) 

Sub-sample analysis excluding provinces 3 & 4 

      

AbsContri %Contri 

  Mean β   η CIk to CI to CI 

Child level 

       Male 

       Female 0.4660 -0.0055 

 

-0.1118 -0.0142 0.0016 -1 

Single birth 

       Multiple birth 0.0135 0.0268 *** 0.0157 0.1169 0.0018 -2 

Birth order 1 

       Birth order 2 0.2831 -0.0064 

 

-0.0793 0.0796 -0.0063 6 

Birth order 2+ 0.3506 -0.0112 * -0.1380 -0.1354 0.0187 -17 

Average child 

       Small child 0.1731 0.0107 ** 0.1628 -0.0674 -0.0110 10 

Large child 0.1520 0.0156 *** 0.1173 -0.0942 -0.0110 10 

Maternal level 

       No edu 

       Primary edu 0.2028 -0.0026 

 

-0.0172 -0.1081 0.0019 -2 

Higher edu 0.4064 -0.0067 

 

-0.0589 0.1788 -0.0105 10 

Age 15-24 

       Age 25-34 0.3299 -0.0025 

 

-0.0441 -0.0024 0.0001 0 

Age 35-49 0.0377 0.0016 

 

0.0229 -0.2809 -0.0064 6 

Emp 0.4683 -0.0003 

 

-0.0004 -0.1876 0.0001 0 

Household level 

Poorest 

       Poorer 0.2229 0.0009 

 

0.0190 -0.3615 -0.0069 6 

Middle 0.2573 -0.0133 * -0.1287 0.1187 -0.0153 14 

Richer 0.2049 -0.0036 

 

-0.0405 0.5809 -0.0235 21 

Richest 0.1071 -0.0183 

 

-0.1630 0.8929 -0.1456 132 

Community level 

       Urban 

       Rural 0.5059 0.0061 

 

0.0286 -0.0931 -0.0027 2 

Mountain 

       Hill 0.2457 -0.0097 

 

-0.2133 -0.4734 0.1010 -91 

Terai 0.2457 -0.0032   -0.0343 0.2337 -0.0080 7 

Total Estimated 

     

-0.1221 111 

Residual 

     

0.0117 -11 

Total Observed           -0.1104 100 

"***" p < 0.01, "**" p < 0.05, "*" p < 0.10  

Reference variables are Male, Single birth, Birth order 1, Average child, No education,  

Age 15 - 24, Unemployment, Poorest, Urban and Mountain. 
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3.9 Conclusion 

In this chapter, I tried to estimate neonatal death inequality as a child health 

outcome and explore major contributors to the inequality using data from five waves of 

Nepal Demographic and Health Survey (NDHS) for the periods 1991–1995, 1996–2000, 

2001–2005, 2006–2010 and 2011–2015 conducted in 1996, 2001, 2006, 2011 and 2016. I 

used a concentration index to measure the inequality in neonatal deaths taking the 

household's wealth index as a ranking variable and decomposed the index to see how 

determinants contribute to the inequality applying the methods proposed by Kakwani et 

al. (1997) and Wagstaff et al. (2003). I have chosen concentration index to gauge health 

outcome inequality as it considers all three minimal requirements i.e. it includes each 

individual in the entire population, sensitive to the distribution of the each individual 

across different socioeconomic strata and ensures the socioeconomic dimension for 

inequalities in health. I applied the logistic regression since the outcome variable is 

binary in nature and marginal effects evaluated at means are taken as the linear 

approximation as the outcome variable must be a linear combination of the independent 

variables for the decomposition of the concentration index to hold. 

Measurement and decomposition analysis of neonatal deaths inequality in Nepal 

yielded the following major findings: First, there were substantial neonatal death 

inequalities between the poor and better-off in Nepal and the deaths incidences were 

more concentrated in poorer population for all the five survey periods. Measurements 

from other alternative methods such as Gini coefficient, SII and RII are also consistent 

with this result.  Second, concentration indices for the neonatal deaths evidenced that the 

inequality has increased from the third survey period and become the worst in the latest 
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survey period. Third, Decomposition analysis found that mother's education followed by 

higher birth order, hill zone, rural residence and small sized child were the major 

contributors in terms of their percentage contribution to the child health outcome 

inequalities in recent three surveys for the periods 2001–2005, 2006–2010 and 2011–

2015. Of these, hill zone and higher birth orders were contributing for reducing the 

neonatal deaths inequality. 

I observed the largest contribution of higher education in neonatal death 

inequality in this study. Higher education was concentrated in richer strata and there were 

persistent gap between rich and poor. If we educate poor people it reduces the education 

inequality. At the same time higher education reduces the neonatal death compared to no 

education. Here, the combined effect of reduction in inequality and negative elasticity of 

education to the neonatal deaths ultimately reduces the neonatal death inequality. It might 

be suggested for effective mother education program targeted at poor population in Nepal 

to reduce the child health outcome inequality. In addition, rural residence and small sized 

child which increased the child mortalities were more concentrated at poorer parts in the 

population. Here increased mortalities at poorer population further worsened the neonatal 

deaths inequalities that concentrated in poorer strata. These two determinants were 

contributing significantly to increase the inequalities. Thus, one recommendable policy 

might be targeted program for newborns to poorer population of rural areas. 

I assessed robustness check by performing the decomposition analysis introducing 

women employment status but the variable was statistically insignificant except in the 

period 2006 – 2010 where it contributed to reduce the inequality. Further, a sub-sample 

analysis was performed using last four surveys excluding two provinces where most of 
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the central hospitals and teaching hospitals that provide tertiary level health services were 

concentrated. The neonatal death inequality measured by concentration index was lower 

than the corresponding whole sample and the decomposition result was also consistent 

with the whole sample except mother's education which was not significant contributor to 

the inequality. 

Nepal Demographic and Health Surveys, which are the sources of data for this 

study, have no income data for households. The surveys constructed household wealth 

index using information of ownership of assets and housing characteristics of households.  

This wealth index is used to measure household's wellbeing which is not an absolute 

measure. It was thus limited in its ability to measure multiple dimensions of household 

economic well-being. Further, this study considers demand side determinants. Supply 

side determinants like access to and utilization of healthcare services are not included 

which are vital to people's health. However, the healthcare system is itself socioeconomic 

determinants of health. 
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CHAPTER 4 

DECOMPOSITION OF CHANGE IN CHILD HEALTH OUTCOME 

INEQUALITY IN NEPAL 

4.1 Introduction 

Chapter 3 explains that which factors and how or at what extent these factors 

contribute to the neonatal death inequalities in Nepal. The extents by which the different 

factors contribute to the inequality were not same at all the time periods. My study also 

evidenced that there were different contributions measured in absolute terms by the 

determinants to the child health outcome inequality in all five waves of the surveys that 

conducted in Nepal. To understand the dynamic nature of these contributing factors to the 

health outcome inequality, decomposition of change in the inequality would be more 

crucial and important. It provides information to evaluate need for policy change in 

reducing child health outcome inequality. There were many studies regarding the 

decomposition of the change in the health outcome inequalities (Oaxaca, 1973; Podder, 

1993; Wagstaff et al., 2003; O’Donnell et al., 2008). My study in this chapter more 

specifically aimed to decompose change in newborn child health outcome inequality i.e. 

analyze how change in the child health outcome inequality is attributed by changes in the 

contribution of determinants over the time. If we see in the Table 3.1 in chapter 3, the 

changes in the CIs of neonatal deaths between the periods 1991–1995, 1996–2000, 2001–

2005, 2006–2010 and 2011–2015, it was highest between the periods 2006–2010 and 

2011–2015. The changes in CIs of other periods were extremely small for the 

decomposition analysis. Moreover, for future policy intervention in reducing child health 

outcome inequality, information on more recent change and its causes are more important 
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and meaningful. Thus, I considered the periods 2006–2010 and 2011–2015 for the 

analysis of decomposition of change in the neonatal deaths inequality in Nepal. 

Remaining sections of this chapter follows: Second section has two parts: Method 

and Data. The method contains decomposition of change in child health outcome 

inequality. For these, I explained two methods, namely, Oaxaca decomposition and total 

differential approach. Data part explains about the sources of data, outcome variable, 

explanatory variables and ranking variable; which are almost same as in chapter 3. The 

third section is about results for the decomposition analysis of the newborn deaths 

inequality using both methods. Finally, last section describes the conclusion obtained in 

the results section. 

4.2 Method and Data 

4.2.1 Oaxaca decomposition 

I have considered the decomposition equations of child health outcome 

inequalities proposed by Wagstaff et al. (2003) which I also mentioned in section 3.16 of 

chapter 3 for the analysis of change in the health outcome inequality decomposition. The 

two decomposition equations for health outcome inequalities for the periods t and t–1 are:                                                            CIt = ∑ βktX̅kt
μt CIkt + GCεt

μt                                               (4.1) 

                                                 CIt−1 = ∑ βkt−1X̅kt−1
μt−1 CIkt−1 + GCεt−1

μt−1                                     (4.2) 

To obtain change in the decomposition of the child health outcome inequality and 

to unmask the causes of changes in the inequality, a very general approach allowing all 
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the components, would be simply subtracting the decomposition equation for the period 

t–1 from the equation for the period t.  

                               ΔCI = ∑ βktX̅kt
μt CIkt − ∑ βkt−1X̅kt−1

μt−1 CIkt−1 + Δ GCεt
μt                                (4.3) 

This approach seems somewhat very uninformative. This equation may not be 

practical if one wants to know how far change in inequality in the health outcome is 

attributable to changes in inequalities in the determinants of the health outcome. In 

addition, it is also difficult to see how far one component offset the influence of the other 

component. To overcome these difficulties, I follow the very popular technique the 

Oaxaca decomposition (Oaxaca, 1973) proposed by Wagstaff et al. (2003) to decompose 

the change in the health outcome inequality across time. The Oaxaca decomposition 

equations are as: 

            ∆CI = Σkηkt(CIkt −  CIkt−1) + ΣkCIkt−1(ηkt − ηkt−1)  + ∆ GCεtμt                         (4.4) 

           ∆CI = Σkηkt−1(CIkt −  CIkt−1) + ΣkCIkt(ηkt − ηkt−1)   + ∆ GCεtμt                       (4.5) 

Where, 

                                             ηkt = βktX̅ktμt ;  ηkt−1 = βkt−1X̅kt−1μt−1  

Here, ηkt and ηkt-1 represent the elasticities of explanatory variables in terms of 

neonatal mortality in t and t–1 time periods respectively. Also, CIkt and CIkt-1 denote the 

CIs of explanatory variables in t and t–1 time periods. In this study, ηkt and ηkt-1 represent 

the elasticities of explanatory variables in terms of neonatal death in the periods 2011–

2015 and 2006–2010 respectively. Further, CIkt and CIkt-1 denote the standard CIs of 

explanatory variables in the periods 2011–2015 and 2006–2010 respectively. 
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In (4.4), the difference in concentration indices are weighted by the second period 

elasticity and the difference in elasticities are weighted by the first period concentration 

index. An alternative to (4.4), the equation expressed in (4.5) would be to weight the 

difference in concentration indices by the first period elasticity and weight the difference 

in elasticities by the second period concentration index. This decomposition allows one to 

decompose the change in socioeconomic status related inequality in a health outcome 

variable into changes in inequalities in its determinants, on one hand, and changes in the 

elasticities of the health outcome variable with respect to these determinants, on the other 

hand. My empirical estimation follows this approach in explaining changes in wealth 

related inequalities in child ill-health outcome over time. One key assumption underlying 

in the method is that there must be a consistent measure of socioeconomic status, and 

population must be observed at least in two different times. In this analysis, the measure 

of socioeconomic status is the wealth quintile, while the two different time periods are 

2006–2010 and 2011–2015. 

4.2.2 Total differential approach 

Oaxaca decomposition method allows one to decompose change in income-

related child health outcome inequality into changes in inequality of the determinants of 

the health outcome and changes in the elasticities of the health outcome with respect to 

these determinants. One disadvantage of the well-known Oaxaca decomposition is that it 

does not allow one to disentangle changes going on within the elasticities i.e. the extent 

of change due to the regression coefficient and due the mean of the explaining variable. 

To address this limitation, Wagstaff et al. (2003) considered the total differential 

approach to decompose the change in the health outcome inequality by allowing changes 
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in the regression coefficient, the means of the determinants and the inequalities of the 

determinants of the health outcome inequality. They approximated the changes in 

concentration index of the health outcome inequality by the following equation:  

                                dCI = Σ δCIδβk dβk + Σ δCIδX̅k dX̅k + Σ δCIδCIk dCIk + d GCεμ  

= Σ X̅kµ (CIk − CI)dβk + Σ βkµ (CIk − CI)dX̅k + Σ βkX̅kµ dCIk + d GCεμ   (4.6)         

Where (X̅k/μ)(CIk − CI), (βk/μ)(CIk − CI) and  (βkX̅k/μ) are partial derivatives 

of CI with respect to βk, X̅k and CIk respectively i.e. changes in CI due to change in  βk, X̅k and CIk keeping other variables unchanged. Also,  dβk, dX̅k and dCIk  are arbitrary 

changes in βk, X̅k and CIk respectively between the two survey periods.  Effects of 

changes in βk and X̅k on change in CI depend on whether Xk is more unequally or less 

unequally distributed than the health outcome. The change in the health outcome is 

reflected by two separate channels of influence, the direct effect of the changes due to βk, X̅k and CIk on change in CI and the indirect effect operating through μ.  An increase in 

inequality in Xk (i.e., CIk) will increase the degree of inequality in the child health 

outcome h (i.e., CI). The impact is an increasing function of βk and X̅k and a decreasing 

function of μ. The change that the total differential approach could not take into account 

in the health outcome inequality between the two periods is d(CGε /µ) which is change in 

the residual inequality. 

This chapter is the continuation of the chapter 3. In chapter 3, I decomposed the 

neonatal deaths inequality into its contributors for all the five waves of Nepal 

Demographic and Health Surveys. In this chapter, I decomposed the change in the 

neonatal deaths inequality between the last two surveys into its changes in the 
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contributors. Thus, data sources, outcome variable, explanatory variables and ranking 

variable were same as in the chapter 3. 

4.3 Results 

Neonatal death inequalities measured by standard concentration indices for the 

survey periods 2006–2010 and 2011–2015 were -0.0538 and -0.1431 respectively and the 

neonatal death incidents were more concentrated in poorer strata in the both survey 

periods. The child health outcome inequality has remarkably worsened over the two 

survey periods. The inequality has increased by 0.0893 which was nearly two folds of CI 

in 2006–2010. The succeeding parts of the explanation of the results are how this change 

in the inequalities 0.0893 are attributed by changes in the determinants of the inequality. 

Oaxaca Decomposition 

Table 4.3 reports the Oaxaca decomposition of change in neonatal death 

inequality between the periods 2006–2010 and 2011–2015. Table shows the extent to 

which change in the health outcome inequality was due to changes in socio-economic 

inequalities in their associated determinants. The last two columns of the Table 4.1 failed 

to demonstrate the amount of change in neonatal mortality that was either due to 

alteration in elasticities of determinants of the health outcome inequality (Δη) or due to 

changes in the unequal distribution of the determinants (ΔCIk). Oaxaca decomposition 

measured their contributions separately. The second and the fourth columns of the Table 

4.3 show the changes in the inequalities of the determinants; and, the third and the fifth 

columns show the changes in the elasticities of the determinants in the two periods 

corresponding to the equations (4.4) and (4.5) respectively. These changes in the 

inequalities were weighted by their corresponding elasticities and changes in the 
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elasticites were weighted by their corresponding inequalities. The absolute change and 

the percentage change for each determinant are shown in the last two columns of the 

table. Absolute change with negative sigh in the sixth column shows that the determinant 

contribute to increase in the neonatal death inequality which are more concentrated at 

disadvantaged strata. Similarly, this absolute change with positive sign shows its 

contribution to decrease in the inequality that concentrated more at disadvantaged strata. 

Again, positive percentage in the last column of the table indicates that their contribution 

to increase and negative percentage indicates to decrease the health outcome inequality 

which is more concentrated in disadvantaged strata. 

Statistically significant contributors to inequality in neonatal death in the survey 

period 2006–2010 were multiple birth, birth order more than two, small child, mother's 

primary education and higher education, and mother's age with age range 35–49 years at 

child delivery. Similarly, in survey period 2011–2015, female child, multiple births, birth 

order more than two, small and large size child, middle wealth quintile, rural residence 

and hill were statistically significant sources to inequality in neonatal death. This 

information is obtained from Table 3.4 and Table 3.5 in chapter 3.  

Regarding the change in absolute contribution of all determinants of neonatal 

deaths inequality, changing inequalities and changing elasticities contributed differently 

to increase the neonatal death inequality between the two survey periods 2006–2010 and 

2011–2015. In this study, alteration of female child, multiple birth, mother's higher 

education and hill zone contributed to decrease the neonatal death inequality whereas 

alteration of birth order more than two, small and large sized child, primary education, 

mother's age 35–49 during delivery, middle quintile and rural residence contributed to 



91 
 

increase the inequalities which were concentrated in poorer population. Moreover, 

mother's higher education (-34%) was the highest contributor to the change followed by 

mother's age 35–49 at child birth (27%), hill zone (-27%), rural residence (26%), middle 

wealth quintile (22%) and birth order more than two (16%). For mother's higher 

education (0.0304), change in inequality (0.0313) had greater role than change in 

elasticity (-0.0008). Similarly, for mother's age 35–49 at child birth (-0.0238), change in 

inequality (-0.0003) had lesser role than change in elasticity (-0.0236); and for hill zone 

(0.0244), inequality changed (-0.0071) was less than elasticity changed (0.0315). In 

overall estimated change (-0.1016), total changed due to elasticity (-0.1187) contributed 

more than total changed due to inequality (0.0169) of the determinants.  

For the overall Oaxaca decomposition, out of total observed change in neonatal 

death inequality between the two periods, 114 percent change in the inequality was 

explained by the model (over explained), while -14 percent change in the inequality was 

explained by the residual component. 

Total differential approach 

Table 4.4 and Table 4.5 show the information related to decomposition of change 

in neonatal death inequality between the periods 2006–2010 and 2011–2015 in Nepal 

using total differential approach. In Table 4.4, second column shows the difference in 

concentration indices of the determinants with the neonatal death inequality for the period 

2006–2010.  In the same table, changes in marginal coefficients, mean values and the 

concentration indices of the determinants of neonatal deaths between the two periods are 

illustrated by the third, the fourth and the fifth columns respectively. Similarly in Table 

4.5, absolute contribution of changes in marginal coefficients, means and concentration 
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indices of the determinants to the changes in neonatal death inequality between the two 

periods are illustrated in the second, the third and the fourth columns respectively. The 

last two columns give total contribution i.e. sum of contributions of changes due to the 

marginal coefficients, the means and the concentration indices of the determinants 

between the two periods to the change in the neonatal death inequality in absolute and 

percentage terms. Information regarding which determinants were statistically significant 

for explaining the child health outcome is clearly mentioned at the Table 3.4 and Table 

3.5 in the second chapter of this study. I have considered those variables here to explain 

the results obtained from Table 4.5.  

The change occurred in the neonatal deaths inequality was the resultant of 

changes in marginal coefficients, mean values and inequalities of the determinants 

contributed differently to increase the neonatal death inequality between the periods 

2006–2010 and 2011–2015. Oaxaca decomposition detangled the change into two, i.e. 

due to change in elasticity and due to change in inequality of each determinant; but total 

differential approach further detangled the change due to elasticity into the change due to 

marginal coefficient and the change due to mean value of the determinants. In this 

approach, alteration of multiple births, birth order two, small and large sized child, 

mother's higher education at primary level and higher level, and hill zone contributed to 

decrease the neonatal death inequality which was concentrated in poorer population. On 

the other hand, changes in female child, birth order more than two, mother's age 35–49 

during delivery, middle wealth quintile and rural residence contributed to increase the 

inequality. 
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 Here, as in Oaxaca decomposition, alteration of mother's higher education (-46%) 

was the highest contributor to the change in the inequality of neonatal death followed by 

alterations of middle wealth quintile (40%), mother's age 35–49 at child birth (37%), 

birth order more than two (28%), hill zone (-17%), rural residence (14%) and female 

child (7%). At the alteration of mother's higher education (0.0413), change in marginal 

effect (0.0374) contributed more followed by change in elasticity (0.0308) and change in 

mean value (-0.0269). Similarly, for the alteration of middle wealth quintile (-0.0356), 

change in inequality (-0.0229) was the highest contributor followed by change in 

elasticity (-0.0056) and change in mean value (0.0009). Out of total estimated change (-

0.0693), total changed due to marginal coefficients (-0.0400) and total changed due to 

mean values (-0.0404) were nearly equal which were greater than total change due to 

inequalities (0.0112) of the determinant. Here, total change due to marginal coefficients 

and total change due to mean values contributed to increase the inequality, whereas total 

change due to the inequalities contributed to decrease the newborn inequality between the 

periods 2006–2010 and 2011–2015.  

Out of total observed change in the inequality, 45 percent change was due to 

alteration in regression coefficient, another 45 percent change was due to alteration in 

mean of the determinants and -13 percent change was due to alteration in inequalities of 

the determinants. In this total differential approach of decomposition, 78 percent change 

in the inequality was explained by the model out of total observed change in neonatal 

death inequality between the two periods 2006–2010 and 2011–2015, while 22 percent 

change in the inequality was not explained by the model.  
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Comparison between Oaxaca decomposition and total differential approach 

Table 4.6 compares the results obtained from two methods, namely, Oaxaca 

decomposition and total differential approach, for decomposition of change in the 

neonatal deaths inequality between the two survey periods 2006–2010 and 2011–2015. 

Absolute contributions due to the change in the determinants of the change in the 

neonatal death inequality using Oaxaca technique and total differential approach are 

illustrated in the second and the fourth columns of the table respectively. Corresponding 

percentage contributions of the two methods are shown in the third and the fifth columns 

respectively. Columns total are mentioned in total estimated row. Similarly residual and 

total observed are also shown in last two rows of the table respectively.  

Absolute as well as percentage contributions of female child, multiple births, birth 

order two and more than two, small size child, mother's primary and higher education, 

mother's age 35–49 at delivery and middle wealth quintile for the change in the neonatal 

death inequality were higher when measured by total differential approach than Oaxaca 

technique. Further, contributions of large child, rural residence and hill zone to the 

change in neonatal death inequality were higher if measured by Oaxaca decomposition 

than total differential approach. 

There were huge differences of the results between the two methods. For 

example, the total change in the neonatal deaths inequality between the two periods, 

alteration in birth order more than two, mother's age 35–49, middle wealth quintile and 

rural residence were 16, 27, 22 and 26 percents respectively when measured by Oaxaca 

decomposition; and 28, 37, 40 and 14 percents respectively when measured by total 

differential approach. For middle wealth quintile, the difference between the two methods 
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was 18 percent which was the maximum percentage differences among all the 

determinants in this study.  

Also, Oaxaca decomposition explained that changes due to elasticities, 

concentration indices and residual were -19, 133 and -14 percents respectively; whereas 

in total differential approach, changes due to marginal coefficients, mean values and 

concentration indices of the determinants and residuals were 45, 45, -12 and 22 percents 

respectively to the observed change in the inequality of neonatal deaths between the two 

periods. Similarly, total estimated and residual percentages for the change in the child 

health outcome inequality between the two periods measured by Oaxaca technique were 

114 and -14 percents and by total differential approach were 78 and 22 percents 

respectively between the two periods. Oaxaca decomposition over estimated the change. 

4.4 Conclusion 

In this study, I tried to decompose change in neonatal death inequality as child 

health outcomes into change in the contribution of its major determinants in Nepal using 

data from Nepal Demographic and Health Survey (NDHS) conducted in 2011 and 2016 

for the periods 2006 –2010 and 2011–2015. I used a concentration index (Kakwani et al., 

1997) to measure the inequality in neonatal death taking the household's wealth index as 

a ranking variable and decomposed the change in the inequality to analyze how 

contribution of its determinants change between the two periods. I used two methods, 

namely, Oaxaca decomposition (Oaxaca, 1973, Wagstaff et al., 2003) and total 

differential approach (Podder, 1993; Wagstaff et al., 2003) for the decomposition of the 

inequality change. I applied the logistic regression (O'Donnell et al., 2008) to decompose 

the child health outcome since the outcome variable was binary in nature. I used marginal 
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effects evaluated at means from the logistic regression as the marginal coefficients to the 

decomposition of the health outcome inequality. The liner approximation of the 

regression was needed, because the decomposition of the inequality works only in linear 

regression model.  

Oaxaca decomposition of change in the child ill-health outcome inequality 

between the two periods evidenced that alteration of mother's higher education 

contributed the highest proportion of the change followed by alteration of mother's age 

35–49 at child birth, hill zone, rural residence and middle wealth quintile which were the 

major contributors to the change.  For total differential approach, again alteration of 

mother's higher education was the highest contributor to the change. Other followed 

major contributors to this method were due to alteration of middle wealth quintile, 

mother's age 35–49 at child birth, birth order more than two and hill zone. Specifically 

regarding the contribution of ecological zone, in the decomposition of change in neonatal 

death inequality, alteration in hill contributed to decrease in the neonatal death inequality 

compared to mountain. However the contribution of hill seemed greater when measured 

using Oaxaca decomposition than total differential approach. Mountain was taken as 

reference and terai was not statistically significant. Looking at the each determinants of 

the health outcome inequality, total differential approach measured more contribution 

than Oaxaca decomposition in many of the determinants for the inequality change. There 

were huge differences in the contributions of alteration of individual determinants 

between the two methods to the change in the inequality. For example, difference in 

contribution of alteration of middle wealth quintile between the two methods was larger 
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than contribution of alteration of rural residence or hill zone measured by total 

differential approach. 

Further, Oaxaca decomposition split the change in health outcome inequality into 

changes due to elasticities and due to concentration indices, whereas total differential 

approach split the change into changes due to marginal coefficient, due to mean values 

and due to concentration indices of the determinants.  Here, total differential approach is 

more informative than Oaxaca decomposition. Total contributions by the alterations in 

CIs of the determinants to the change in CI of neonatal deaths inequality for the periods 

measured by both the methods were nearly same. For other components of the inequality, 

it was not comparable as the remaining components for two methods were not same.   

The decomposition of the change in child health outcomes inequality has yielded 

useful information regarding the relative importance of alteration of various determinants 

of inequitable health outcomes which could be helpful for the effective health policy 

making. This study finds the largest contribution due to the alteration of higher education 

for the change in neonatal death inequality in Nepal. Here, if we prioritize targeted 

education program at poorer strata, it will reduces the inequality more quickly. Further, 

higher birth order and mother with higher age were also contributing significantly in size 

to the change in the deaths inequality, programs focused in healthcare access to newborns 

of older mother during higher order births are highly demanded. 
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 Table 4.1:  Absolute & percentage contribution and their change (2006–2010 to 2011–2015) 

 
Abs Con 

to CIt 

Abs Con % Con % Con Abs % 

  to CIt-1 to CIt to CIt-1 Change Change 

Child level 
      Male 
      Femle 0.0006 0.0002 0 0 0.0005 -1 

Single birth 
      Multiple birth 0.0010 -0.0016 -1 3 0.0026 -3 

Birth order 1 
      Birth order 2 -0.0050 -0.0047 4 9 -0.0003 0 

Birth order 2+ 0.0275 0.0417 -19 -78 -0.0142 16 

Average child 
      Small child -0.0089 -0.0081 6 15 -0.0008 1 

Large child -0.0033 0.0002 2 0 -0.0035 4 

Maternal level 
      No ecucation 
      Primary edu 0.0041 0.0075 -3 -14 -0.0035 4 

Higher edu -0.0299 -0.0603 21 112 0.0304 -34 

Age 15–24 
      Age 25–34 -0.0022 0.0008 2 -1 -0.0030 3 

Age 35–49 0.0013 0.0251 -1 -47 -0.0238 27 

Household level 
      Poorest 
      Poorer -0.0058 -0.0160 4 30 0.0102 -11 

Middle -0.0081 0.0118 6 -22 -0.0199 22 

Richer -0.0160 0.0251 11 -47 -0.0411 46 

Richest -0.0788 -0.0344 55 64 -0.0444 50 

Community level 
      Urban 
      Rural -0.0292 -0.0062 20 12 -0.0231 26 

Mountain 
      Hill 0.0232 -0.0012 -16 2 0.0244 -27 

Terai -0.0113 -0.0191 8 36 0.0079 -9 

Total Estimated -0.1408 -0.0391 98 73 -0.1016 114 

Residual -0.0023 -0.0147 2 27 0.0124 -14 

Total Observed -0.1431 -0.0538 100 100 -0.0892 100 

 

 

 

 



99 
 

Table 4.2: Elasticities, concentration indices and their change (2006–2010 to 2011–2015) 

  ηt ηt-1 CIt CIt-1 Δη ΔCI 
Child level 

      Male 

      Female -0.1257 0.0230 -0.0049 0.0070 -0.1487 -0.0119 

Single birth 

      Multiple birth 0.0123 0.0256 0.0773 -0.0634 -0.0132 0.1407 

Birth order 1 

      Birth order 2 -0.0626 -0.0467 0.0804 0.1014 -0.0159 -0.0211 

Birth order 2+ -0.1483 -0.1924 -0.1855 -0.2170 0.0440 0.0315 

Average child 

      Small child 0.1110 0.0660 -0.0804 -0.1233 0.0450 0.0429 

Large child 0.1024 0.0237 -0.0318 0.0094 0.0787 -0.0412 

Maternal level 

      No education 

      Primary edu -0.0239 -0.0957 -0.1702 -0.0788 0.0717 -0.0914 

Higher edu -0.1480 -0.1460 0.2018 0.4129 -0.0021 -0.2112 

Age 15–24 

      Age 25–34 -0.0580 -0.0270 0.0374 -0.0292 -0.0310 0.0667 

Age 35–49 -0.0048 -0.0778 -0.2669 -0.3233 0.0729 0.0564 

Household level 

      Poorest 

      Poorer 0.0162 0.0604 -0.3604 -0.2651 -0.0442 -0.0953 

Middle -0.1104 0.0720 0.0731 0.1644 -0.1824 -0.0913 

Richer -0.0320 0.0458 0.4996 0.5485 -0.0778 -0.0490 

Richest -0.0924 -0.0399 0.8522 0.8612 -0.0526 -0.0090 

Community level 

      Urban 

      Rural 0.1679 0.1043 -0.1742 -0.0594 0.0636 -0.1148 

Mountain 

      Hill -0.1559 0.0062 -0.1489 -0.1945 -0.1621 0.0456 

Terai -0.0660 -0.0912 0.1710 0.2099 0.0252 -0.0389 
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Table 4.3: Decomposition of change in neonatal death inequality – Oaxaca decomposition 

(2006–2010 to 2011–2015) 

 

ΔCIηkt ΔηCIkt-1 ΔCIηkt-1 ΔηCIkt Abs change % Contri 

Child level 

      Male 

      Female 0.0015 -0.001 -0.0003 0.0007 0.0005 -1 

Single birth 

      Multiple birth 0.0017 0.0008 0.0036 -0.001 0.0026 -3 

Birth order 1 

      Birth order 2 0.0013 -0.0016 0.001 -0.0013 -0.0003 0 

Birth order 2+ -0.0047 -0.0096 -0.0061 -0.0082 -0.0142 16 

Average child 

      Small child 0.0048 -0.0055 0.0028 -0.0036 -0.0008 1 

Large child -0.0042 0.0007 -0.001 -0.0025 -0.0035 4 

Maternal level 

      No education 

      Primary edu 0.0022 -0.0057 0.0087 -0.0122 -0.0035 4 

Higher edu 0.0313 -0.0008 0.0308 -0.0004 0.0304 -34 

Age 15–24 

      Age 25–34 -0.0039 0.0009 -0.0018 -0.0012 -0.003 3 

Age 35–49 -0.0003 -0.0236 -0.0044 -0.0195 -0.0238 27 

Household level 

      Poorest 

      Poorer -0.0015 0.0117 -0.0058 0.0159 0.0102 -11 

Middle 0.0101 -0.03 -0.0066 -0.0133 -0.0199 22 

Richer 0.0016 -0.0427 -0.0022 -0.0389 -0.0411 46 

Richest 0.0008 -0.0453 0.0004 -0.0448 -0.0444 50 

Community level 

      Urban 

      Rural -0.0193 -0.0038 -0.012 -0.0111 -0.0231 26 

Mountain 

      Hill -0.0071 0.0315 0.0003 0.0241 0.0244 -27 

Terai 0.0026 0.0053 0.0036 0.0043 0.0079 -9 

Total Estimated 

    

-0.1016 114 

Residual 

    

0.0124 -14 

Total Observed         -0.0892 100 
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Table 4.4: Changes in marginal coefficients, mean values and inequalities of determinants 

(2006–2010 to 2011–2015) 

  CIk - CI dβk dXk dCIk 

Child level 

    Male 

    Female 0.0608 -0.0069 -0.0076 -0.0119 

Single birth 

    Multiple birth -0.0096 -0.0436 -0.0008 0.1407 

Birth order 1 

    Birth order 2 0.1553 0.0013 0.0212 -0.0211 

Birth order 2+ -0.1632 0.0066 -0.0752 0.0315 

Average child 

    Small child -0.0695 -0.0003 0.0112 0.0429 

Large child 0.0632 0.0084 -0.0147 -0.0412 

Maternal level 

    No education 

    Primary edu -0.0250 0.0132 0.0012 -0.0914 

Higher edu 0.4667 0.0080 0.1292 -0.2112 

Age 15–24 

    Age 25–34 0.0246 -0.0008 0.0075 0.0667 

Age 35–49 -0.2695 0.0335 -0.0315 0.0564 

Household level 

    Poorest 

    Poorer -0.2113 -0.0075 -0.0074 -0.0953 

Middle 0.2182 -0.0213 0.0114 -0.0913 

Richer 0.6023 -0.0118 0.0309 -0.0490 

Richest 0.9150 -0.0033 0.0090 -0.0090 

Community level 

    Urban 

    Rural -0.0056 0.0036 -0.4462 -0.1148 

Mountain 

    Hill -0.1407 -0.0089 -0.0176 0.0456 

Terai 0.2638 0.0032 0.0256 -0.0389 
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Table 4.5: Decomposition of change in neonatal death inequality – Total differential approach 

(2006–2010 to 2011–2015) 

  β's Xk's CIk's Total % 

Child level 
     Male 
     Female -0.0062 0.0000 -0.0003 -0.0065 7 

Single birth 
     Multiple birth 0.0002 0.0000 0.0036 0.0038 -4 

Birth order 1 
     Birth order 2 0.0017 -0.0006 0.0010 0.0021 -2 

Birth order 2+ -0.0128 -0.0061 -0.0061 -0.0249 28 

Average child 
     Small child 0.0001 -0.0003 0.0028 0.0026 -3 

Large child 0.0029 -0.0001 -0.0010 0.0018 -2 

Maternal level 
     No education 
     Primary edu -0.0020 0.0000 0.0087 0.0067 -8 

Higher edu 0.0374 -0.0269 0.0308 0.0413 -46 

Age 15–24 
     Age 25–34 -0.0002 0.0000 -0.0018 -0.0020 2 

Age 35–49 -0.0195 -0.0094 -0.0044 -0.0332 37 

Household level 
     Poorest 
     Poorer 0.0106 0.0004 -0.0058 0.0052 -6 

Middle -0.0229 0.0009 -0.0056 -0.0356 40 

Richer -0.0378 0.0049 -0.0022 -0.0351 39 

Richest -0.0128 -0.0024 0.0004 -0.0148 17 

Community level 
     Urban 
     Rural -0.0006 0.0003 -0.0120 -0.0122 14 

Mountain 
     Hill 0.0151 0.0000 0.0003 0.0154 -17 

Terai 0.0138 -0.0012 0.0036 0.0161 -18 

Total Estimated -0.0400 -0.0404 0.0112 -0.0693 78 

Residual 
   

-0.0199 22 

Total Observed       -0.0892 100 
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Table 4.6: Comparison between Oaxaca decomposition and total differential approach 

 (2006–2010 to 2011–2015) 

 
Oaxaca technique Total differential approach 

  Abs change % Abs change % 

Child level 

    Male 
    Female 0.0005 -1 -0.0065 7 

Single birth 
    Multiple birth 0.0026 -3 0.0038 -4 

Birth order 1 
    Birth order 2 -0.0003 0 0.0021 -2 

Birth order 2+ -0.0142 16 -0.0249 28 

Average child 
    Small child -0.0008 1 0.0026 -3 

Large child -0.0035 4 0.0018 -2 

Maternal level 

    No education 
    Primary edu -0.0035 4 0.0067 -8 

Higher edu 0.0304 -34 0.0413 -46 

Age 15–24 

    Age 25–34 -0.0030 3 -0.0020 2 

Age 35–49 -0.0238 27 -0.0332 37 

Household level 

   Poorest 
    Poorer 0.0102 -11 0.0052 -6 

Middle -0.0199 22 -0.0356 40 

Richer -0.0411 46 -0.0351 39 

Richest -0.0444 50 -0.0148 17 

Community level 

   Urban 
    Rural -0.0231 26 -0.0122 14 

Mountain 
    Hill 0.0244 -27 0.0154 -17 

Terai 0.0079 -9 0.0161 -18 

Total Estimated -0.1016 114 -0.0693 78 

Residual 0.0124 -14 -0.0199 22 

Total Observed -0.0892 100 -0.0892 100 
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CHAPTER 5 

CONCLUSION AND DISCUSSION 

In this study, I tried to estimate neonatal death inequality as child health outcomes 

and explore major contributors to the inequality in Nepal using data from Nepal 

Demographic and Health Survey (NDHS) conducted in 1996, 2001, 2006, 2011 and 2016 

for the periods 1991–1995, 1996–2000, 2001–2005, 2006–2010 and 2011–2015. I used a 

concentration index to measure the inequality in neonatal death taking the household's 

wealth index as a ranking variable and then decomposed the inequality indices to see how 

determinants contribute to the inequality applying the methods proposed by Kakwani et 

al. (1997) and Wagstaff et al. (2003). I have chosen concentration index to gauge health 

outcome inequality as it considered all 3 minimal requirements for the inequality 

measurements: a) It considers each individual in the entire population; b) It is sensitive to 

the distribution of the each individual across different socioeconomic strata; and c) It 

ensures the socioeconomic dimension for inequalities in health because it ranks 

individuals not by health variable but by socioeconomic order. I applied the logistic 

regression as proposed by O'Donnell et al. (2008) since the outcome variable is binary in 

nature. Marginal effects evaluated at means on the logistic regression were taken as the 

linear approximation for the regression coefficients which were used in the 

decomposition equation. Linear approximation of regression coefficients are necessary as 

the outcome variable must be a linear combination of the independent variables for the 

decomposition of the concentration index to hold. In addition, I analyzed change in the 

contribution of determinants that attributed to the change in the health outcome inequality 
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using two different methods, Oaxaca decomposition (Oaxaca, 1972; Wagstaff et al., 

2003) and total differential approach (Podder, 1993; Wagstaff et al., 2003). 

Following the various literature (Mosley & Chen, 1984; Schultz, 1984; Jacobson, 

2000; Wagstaff et al., 2003) and availability of data in the demographic and health 

surveys in Nepal, I considered child sex, birth type, birth order, child size at birth, 

mother's education, mother's age at delivery, wealth quintile, place of residence and 

ecological zone as determinants for the child health outcome. During regression analysis, 

male child, single birth, birth order one, average size child, mother's no education, 

mother's age 15–24 at delivery, poorest quintile, urban residence and mountain zone were 

taken as references. I assessed robustness check by introducing women employment 

status in the decomposition analysis for all five surveys. Similarly, I also performed a 

sub-sample analysis using the latest survey by excluding two provinces where most of the 

central hospitals and teaching hospitals that provide tertiary level health care services 

were concentrated.  

The neonatal death inequalities measured in terms of concentration index for all 

five surveys evidenced substantial neonatal death inequalities between the poor and 

better-off in Nepal and neonatal deaths were more concentrated at poorer quintiles. The 

inequalities measured by other alternative methods such as Gini coefficient, SII and RII 

were also consistent with this result. Further, the inequality has worsened continuously 

from the period 2001–2005 to the period 2011–2015. Concentration index measured in 

the period 2011–2015 showed the worst inequality situation in the last twenty-five years 

in Nepal. MOHP Nepal, New ERA and ICF International (2017) and NPC (2016) 

reported that neonatal mortalities have declined continuously and significantly for the last 
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twenty-five years. On the other hand, gap measured by the ratio between the poorest and 

the wealthiest quintiles for neonatal deaths were nearly double in 2006–2010 and triple in 

2011–2015. This is consistent with the decreasing trend of mean of neonatal deaths and 

increasing trend of neonatal deaths inequality found in my study. The gap between the 

poor and the rich increased in spite of highly prioritized newborn policies such as the 

National Immunization Program (NIP), National Nutrition Program (NNP), Community-

Based Integrated Management of Childhood Illness (CB-IMCI), and Community-Based 

Newborn Care Program (CB-NCP) under the Nepal Health Sector Program – I (2004–

2009) and Nepal Health Sector Program – II  (2010–2015). 

5.1 Policy recommendation 

Decomposition analysis found that mothers with higher education which 

concentrated in the advantaged group were the largest contributor to the health outcome 

inequality in the third and the fourth surveys which helped to increase the neonatal deaths 

inequality that concentrated in disadvantaged group. So mother's higher education 

concentrated at richer strata reduced neonatal deaths incidences at the same richer strata 

due to which the deaths incidences gap between the advantaged and disadvantaged 

further widened. The largest contribution of mother education in the index existed in spite 

of the increasing trend of women literacy rate (CBS, 2011; CBS, 2016). Hence, if we 

focus to educate mother at poorer strata, it will reduce the education inequality. On the 

other hand, education program at poorer strata will reduce the neonatal deaths incidences. 

Both, reductions in the education inequality and the deaths incidences will help speedy 

reduction in the neonatal deaths inequality. It calls for effective education program for 

mothers targeted at poorer population strata in Nepal.   
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Other major contributors for the inequality were higher birth order of which birth 

order two concentrated at advantaged group and birth order more than two concentrated 

at disadvantaged group in all surveys; hill zone concentrated at disadvantaged group in 

the second, the third and the fifth surveys; rural residence concentrated at disadvantaged 

group in the last survey; and, small sized child concentrated at disadvantaged group in the 

last four surveys. Of these, hill zone and higher birth orders were contributing to decrease 

the neonatal deaths inequality. The rural residence compared to urban residence and 

small sized child compared to average sized child increased the neonatal deaths 

incidences. As these incidences were more concentrated in poorer strata, these further 

worsened the gap between the advantaged and disadvantaged strata and increased the 

neonatal deaths inequality that concentrated in disadvantaged strata. If policy 

interventions more focus to poorer strata of rural areas, it would reduce the neonatal 

deaths inequality.  

Decomposition analysis with women employment status was statistically 

insignificant except in the fourth survey which it contributed to reduce the inequality. In 

the sub-sample analysis, the decomposition result was consistent with the whole sample 

and inequality index was smaller than the whole sample. Thus, Provinces 3 and 4 

contributed more to the inequality. To reduce the neonatal death inequality in the country, 

need more focus to the other provinces.  

Both Oaxaca decomposition and total differential approach methods considered 

alteration of mother's higher education as the largest contributors to the change in the 

neonatal deaths inequality that occurred between the periods 2006–2010 and 2011–2015 

in the country. This evidence suggests the policy priority to educate poor mother and 
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continuation of the program. These two methods considered alteration of middle wealth 

quintile, rural residence, hill zone, higher birth order and mother's high age at child birth 

were the major contributors to the change in neonatal deaths inequality between the two 

periods. However, the two methods gave different priority to the determinants for the 

inequality change. Regarding the contribution of ecological zone, in the decomposition of 

change in neonatal death inequality, alteration in hill contributed to decrease in the 

neonatal death inequality compared to mountain, but the contribution of hill seemed 

greater when measured using Oaxaca decomposition than total differential approach. 

Comparing the two decomposition methods, total differential approach gave more 

information than Oaxaca decomposition. Oaxaca decomposition split the change in the 

inequality into changes due to elasticities and concentration indices of the determinants, 

whereas total differential approach further split the elasticiteis into regression coefficients 

and concentration indices. Further, if we see contribution of alteration of each 

determinants by two different methods for the child health outcome inequality change, 

total differential approach accounted more contribution than Oaxaca decomposition. 

There were also huge differences in the contributions of the same determinants to the 

change accounted by the two different methods which again caused different explanatory 

power of these two methods. Both decomposition of CIs and decomposition of change in 

CIs of the child health outcome inequality from this study yielded useful information 

regarding the relative importance of various determinants of inequitable child health 

outcomes could be helpful in prioritizing the child health program to reduce the child 

health outcome inequality in Nepal. 
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5.2 Limitations of the study 

Obviously, this study is not free from limitations. Some of the limitations are: 

Firstly, my analysis in inequality of child health outcomes considers demand side 

determinants. Supply side determinants like access to and utilization of healthcare 

services are not included which are vital to people's health. However, the healthcare 

system is itself socioeconomic determinants of health. Socio-economic and demographic 

determinants like gender, education, occupation, income, culture and religions, place of 

residence, etc. are all closely linked to people’s access to and utilization of healthcare. 

Secondly, wealth index is used to measure household's wellbeing which is not an absolute 

measure. It was thus limited in its ability to measure multiple dimensions of household 

economic well-being. Thirdly, this study has limited predictive or explanatory power of 

the model. In the neonatal death decomposition and change in neonatal death 

decomposition, the models yielded large residuals (under-explained or over-explained 

inequality). Lack of a rich set of explanatory variables due to limited data, it was not 

possible to identify the sources of inequality in a more depth manner.  
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A1. Derivation of concentration index formula 

Let there are n individual with fractional income r1, r2, …, rn with fractional health 

status h1, h2, …, hn so that r1<  r2 < … < rn. Cumulative variables are corresponding 

capital letters such that Ri = Σri and Hi = Σhi. Concentration index is analogous to Gini 

coefficient, but unlike Lorenz curve, in concentration curve we plot cumulative 

proportion of outcome variable against cumulative proportion of corresponding 

socioeconomic variable ranked from the most disadvantaged to most advantaged. Here, 

health is taken as outcome variable and income is taken as socioeconomic variable. 

The figure below is a typical example of concentration curve and concentration 

index is the twice the difference of area below the line of equality and concentration 

curve. It also equals to the ratio of area A and area (A+B) as shown in the figure below. 
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Here, assume area B is equal to sum of areas of triangle B1 and trapeziums B2, B3, 

to Bn. Where, triangle B1 has base r1 and height h1; trapezium B2 has base r2 and heights 

h1 and h2; trapezium B3 has base r3 and heights h2 and h3; and so on. 

B = B1 + B2 + B3  +…  + Bn   

= 
12 r1H1 + 

12 r2(H1 + H2) + 
12 r3(H2 + H3) + 

12 r4(H3 + H4) + … + 12 rn(H(n-1) + Hn)  

= 
12  [(r1 + r2)H1 + (r2 + r3)H2 + (r3 + r4)H3 + (r4 + r5)H4 + … + rnHn] 

= 
12  [(r1 + r2)H1 + (r1 + r2 + r3)H2 + (r1 + r2 + r3 + r4)H3 + … 

             + (r1 + r2 + r3 + … + rn)H(n-1)              + rnHn  

         – r1H2 – (r1 + r2)H3 – (r1 + r2 + r3)H4 – (r1 + r2 + r3 + … + r(n-1))Hn  

                    + (r1 + r2 + r3 + … +  r(n-1))Hn]  

= 
12  [(r1 + r2)H1 + (r1 + r2 + r3)H2 + (r1 + r2 + r3 + r4)H3 + … + (r1 + r2 + r3 + … + rn)H(n-1)  

– r1H2 – (r1 + r2)H3 – (r1 + r2 + r3)H4 – … – (r1 + r2 + r3 … + r(n-1))Hn  

           + (r1 + r2 + r3 + … + rn)Hn]  

= 
12  [R2H1 + R3H2 + R4H3 + … + RnH(n-1)  – R1H2 – R2H3 – R3H4 – … – R(n-1)Hn + RnHn]  

= 
12  ∑ Ri+1n−1i=1 Hi – 

12  ∑ Rin−1i=1 Hi+1  + 
12 RnHn        

= 
12  ∑ Ri+1n−1i=1 Hi – 

12  ∑ Rin−1i=1 Hi+1  + (A + B) 

A =
12  [∑ Rin−1i=1 Hi+1 – ∑ Ri+1n−1i=1 𝐻𝑖] 

CI = 
A(A+B) = 

12 [∑ Rin−1i=1 Hi+1 – ∑ Ri+1n−1i=1 Hi]12  = [∑ Rin−1i=1 Hi+1 – ∑ Ri+1n−1i=1 Hi]             (A1.1) 
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We denote ri and hi be the fraction of total income and total health, then we can write  

ri = 
1𝑛   and hi = 

ℎ𝑖𝛴ℎ = 
𝑦𝑖𝑛𝜇 for all i and μ = Σh / n.  

Similarly, Ri and Hi are the cumulative proportion of income and health upto ith 

individual. Then we can write 

Ri = 
1𝑛   + 

1𝑛 + … . + 1𝑛 =  𝑖𝑛  
Hi = 

ℎ1𝑛μ
 + 

ℎ2𝑛μ
 + …. + ℎ𝑖𝑛μ

 = 
(ℎ1+ ℎ2+ …+ ℎ𝑖) 𝑛μ

  

Substituring Ri and Hi in equation (A1.1), we get 

CI = 
(ℎ1+ ℎ2) 𝑛2μ

 + 
2(ℎ1+ ℎ2+ ℎ3) 𝑛2μ

 + 
3(ℎ1+ ℎ2+ ℎ3+ ℎ4) 𝑛2μ

 + … +  (𝑛−1)(ℎ1+ ℎ2+ ℎ3+ … + ℎ𝑛) 𝑛2μ
  

         – 
2ℎ1 𝑛2μ

 – 
3(ℎ1+ ℎ2) 𝑛2μ

 – 
4(ℎ1+ ℎ2+ ℎ3) 𝑛2μ

 – … –  
𝑛(ℎ1+ ℎ2+ ℎ3+ … + ℎ(𝑛−1)) 𝑛2ℎ  

= 
1 𝑛2μ

 [(h1 + h2) + 2(h1 + h2 + h3) + 3(h1 + h2 + h3 + h4) + …  

                         + (n–1)(h1 + h2 + h3 + … + hn) – 2h1 – 3(h1 + h2)  

                                      – 4(h1 + h2 + h3) – … – n(h1 + h2 + h3 +…+ h(n-1))] 

= 
1 𝑛2μ

 [– 2h1 – 2(h1 + h2) – 2(h1 + h2 + h3) – 2(h1 + h2 + h3 + h4) – …  

                  – 2(h1 + h2 + h3 + … + hn) + (n + 1) (h1 + h2 + h3 + … + hn)] 

= 
–2 𝑛2μ

 [h1 + (h1 + h2) + (h1 + h2 + h3) + (h1 + h2 + h3 + h4) + …  

                    + (h1 + h2 + h3 + … + hn)] + 
(n+1) 𝑛2μ

 𝑛μ 

= 
–2 𝑛2μ

 [nh1 + (n–1)h2 + (n–2)h3 + … + 2h(n-1) +1hn)] + 1 +  1 𝑛  

= 1 +  1 𝑛  –  
2 𝑛μ

 [Rnh1 + R(n-1)h2 + R(n-2)h3 + …+ R2h(n-1) +R1hn)]   
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= 1 – 
2 𝑛μ

  Σhi (1 – Ri)          [We can omit 
1 𝑛 as its value will be nearly zero] 

= 1– 
2 𝑛μ

  𝑛𝜇 + 
2 𝑛μ

 ΣhiRi 

= 
2 𝑛μ

 ΣhiRi – 1       
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A2. Concentration index in covariance form 

CI = 2
μ

cov(hi, Ri) 

= 2
μ

 1n Σ(hi−h̅)(Ri − R̅) = 2nμ
 Σ (hi−μ)(Ri − 12 − 12n) 

= 2nμ
 ΣhiRi − 2nμ

 12 Σhi − 2nμ
 12n Σhi − 2nμ

μ ΣRi + 2nμ
12 nμ + 2nμ

12n nμ 

= 2nμ
 ΣhiRi − 2nμ

 12 nμ − 2nμ
 12n nμ − 2nμ

μ 12 (n + 1) + 2nμ
12 nμ + 2nμ

12n nμ 

= 2nμ
 ΣhiRi − 1 −  1n −  1n (n + 1) + 1 + 1n 

= 2nμ
 ΣhiRi − 1 −  1n − 1 −  1n  + 1 + 1n 

= 2nμ
 ΣhiRi − 1 −  1n 

= 2nμ
 ΣhiRi − 1 

CI = 2
μ

cov(hi, Ri) = 2nμ
 ΣhiRi − 1 

a.  Σ(Ri) = 1n + 2n + 3n + ⋯ + nn =  1n (1 + 2 + 3 + ⋯ + n) = 1n n2 (n + 1) = 12 (n + 1) 

b.  R̅ = 1n  Σ(Ri) = 1n 12 (n + 1) = 12 + 12n 

c. For large n, 1/n tends to 0. 
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A3. Derivation of decomposition equation 

Let us consider the two equations (3.7) and (3.8) from chapter 3, 

hi = α + β1X1i + β2 X2i + εi       (A3.1) 

CI = 
2 𝑛μ

 ΣhiRi – 1    (A3.2) 

First, consider for two explanatory variables case, later it can be generalized for k 

explanatory variables. Substituting equation (A3.1) into equation (A3.2), we get 

CI =  
2 𝑛μ

 ∑ (α +  β1X1i +  β1X2i  +  εi𝑛𝑖=1 ) Ri – 1  

=  
2 𝑛μ

 ∑ α𝑛𝑖=1 Ri + 
2 𝑛μ

 ∑ β1X1i𝑛𝑖=1 Ri + 
2 𝑛μ

 ∑ β2X2i𝑛𝑖=1 Ri + 
2 𝑛μ

 ∑ εi𝑛𝑖=1 Ri – 1 

=  
2 𝑛μ

 ∑ α𝑛𝑖=1 Ri + β1 
2 𝑛μ

 ∑ X1i𝑛𝑖=1 Ri + β2 
2 𝑛μ

 ∑ X2i𝑛𝑖=1 Ri + 
2 𝑛μ

 ∑ εi𝑛𝑖=1 Ri – 1 

=  
α 𝛼 

2 𝑛μ
 ∑ α𝑛𝑖=1 Ri + 

�̅�1�̅�1 β1 
2 𝑛μ

 ∑ X1i𝑛𝑖=1 Ri + 
�̅�2�̅�2 β2 

2 𝑛μ
 ∑ X2i𝑛𝑖=1 Ri + 

2 𝑛μ
 ∑ εi𝑛𝑖=1 Ri – 1 

=  
α 
μ
 

2 𝑛α
 ∑ α𝑛𝑖=1 Ri +  

𝛽1�̅�1𝜇   
2 𝑛�̅�1 ∑ X1i𝑛𝑖=1 Ri + 

𝛽2�̅�2𝜇   
2 𝑛�̅�2 ∑ X2i𝑛𝑖=1 Ri + 

2 𝑛μ
 ∑ εi𝑛𝑖=1 Ri – 1 

=  
α 
μ
 

2 𝑛α
 ∑ α𝑛𝑖=1 Ri –  

α 
μ

 +  
𝛽1�̅�1𝜇   

2 𝑛�̅�1 ∑ X1i𝑛𝑖=1 Ri – 
𝛽1�̅�1𝜇  + 

𝛽2�̅�2𝜇   
2 𝑛�̅�2 ∑ X2i𝑛𝑖=1 Ri  

                    –  
𝛽2�̅�2𝜇   + 

2 𝑛μ
 ∑ εi𝑛𝑖=1 Ri – 1 + [ 

α 
μ
 + 

𝛽1�̅�1𝜇  + 
𝛽2�̅�2𝜇  ] 

= 
α 
μ
 [ 

2 𝑛α
 ∑ α𝑛𝑖=1 Ri – 1] +  

𝛽1�̅�1𝜇  [ 
2 𝑛�̅�1 ∑ X1i𝑛𝑖=1 Ri – 1] + 

𝛽2�̅�2𝜇  [ 
2 𝑛�̅�2 ∑ X2i𝑛𝑖=1 Ri – 1]  

                   + 
2 𝑛μ

 ∑ εi𝑛𝑖=1 Ri – 1 + [ 
α 
μ
 + 

𝛽1�̅�1𝜇  + 
𝛽2�̅�2𝜇   = 1] 

= 0 + 
𝛽1�̅�1𝜇  CI1 + 

𝛽2�̅�2𝜇  CI2 + 
𝐺𝐶ε𝜇  

= 
𝛽1�̅�1𝜇  CI1 + 

𝛽2�̅�2𝜇  CI2 + 
𝐺𝐶ε𝜇  

= η1CI1 + η2CI2 +  
𝐺𝐶ε𝜇         
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Where, 

GCε = 
2 𝑛 ∑ εi𝑛𝑖=1 Ri; 

2 𝑛α
 ∑ α𝑛𝑖=1 Ri – 1 = 0; and  

α 
μ
 + 

𝛽1�̅�1𝜇  + 
𝛽2�̅�2𝜇   = 

1𝜇 [ α + β1X̅1 + β1X̅2 ] = 
𝜇𝜇 

= 1 

η1 = 
𝛽1�̅�1𝜇   and η2 = 

𝛽2�̅�2𝜇  are the elasticities of health outcome (h) with respect to X1 and 

X2. 
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A4. Oaxaca decomposition 

Consider decomposition of CIy at time period t and t–1 respectively by equation (A4.1) 

and equation (A4.2): 

CIyt = η1tCI1t + η2tCI2t + ⋯ + ηktCIkt + GCεt/y̅t     (A4.1) 

CIyt−1 = η1t−1CI1t−1 + η2t−1CI2t−1 + ⋯ + ηkt−1CIkt−1 + GCεt−1/y̅t−1 (A4.2) 

Where, ηkt = βktX̅kty̅t  and ηkt−1 = βkt−1X̅kt−1y̅t−1  are health outcome elasticities of determinant 

Xk in time period t and t–1 respectively. Change in the index from the period t–1 to 

period t which is ΔCIy is given by 

ΔCIy =   CIyt − CIyt−1    

= η1tCI1t + η2tCI2t + ⋯ + ηktCIkt − η1t−1CI1t−1 − η2t−1CI2t−1 − ⋯ − ηkt−1CIkt−1+ ΔGCεt/y̅t 
= η1tCI1t − η1t−1CI1t−1 + η2tCI2t − η2t−1CI2t−1 + ⋯ + ηktCIkt − ηkt−1CIkt−1+ ΔGCεt/y̅t 
= η1tCI1t − η1t−1CI1t−1 + η1tCI1t−1 − η1tCI1t−1 

                   +η2tCI2t − η2t−1CI2t−1 + η2tCI2t−1 − η2tCI2t−1 

                                    + ⋯ + ηktCIkt − ηkt−1CIkt−1 + ηktCIkt−1 − ηktCIkt−1 + ΔGCεt/y̅t 
= η1tCI1t − η1tCI1t−1 + η1tCI1t−1 − η1t−1CI1t−1 

                   +η2tCI2t − η2tCI2t−1 + η2tCI2t−1 − η2t−1CI2t−1 
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                                    + ⋯ + ηktCIkt − ηktCIkt−1 + ηktCIkt−1 − ηkt−1CIkt−1 + ΔGCεt/y̅t 
= η1t(CI1t − CI1t−1) + CI1t−1(η1t − η1t−1) 

                   +η2t(CI2t − CI2t−1) + CI2t−1(η2t − η2t−1) 

                                    + ⋯ + ηkt(CIkt − CIkt−1) + CIkt−1(ηkt − ηkt−1) + ΔGCεt/y̅t 
= Σkηkt(CIkt − CIkt−1) + ΣkCIkt−1(ηkt − ηkt−1) + ΔGCεt/y̅t 
Similarly, ΔCIy = Σkηkt−1(CIkt − CIkt−1) + ΣkCIkt(ηkt − ηkt−1) + ΔGCεt/y̅t can be 

derived. 
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A5. Total differential approach 

We have Wagstaff et al. (2003) decomposition equation from equation (3.9) in chapter 3, 

CI = ∑ βkX̅k
μ

CIk + GCε

μ
 

Total differentiation of CI with changing in  βk, X̅k and CIk 

dCI = Σ
δCI
δβk dβk + Σ

δCI
δX̅k dX̅k + Σ

δCI
δCIk dCIk + d GCε

μ
 

Partial derivatives have two parts: direct change and indirect through µ, which Podder 

(1993) defines as: 

δCI
δβk = δCI

δβk + δCI
δµ

 δµ
δβk = X̅k

μ
CIk − X̅k

μ
CI = X̅k

μ
(CIk − CI) 

δCI
δX̅k = δCI

δX̅k + δCI
δµ

 δµ
δX̅k = βk

μ
CIk − βk

μ
CI = βk

μ
(CIk − CI) 

δCI
δCIk = βkX̅k

μ
 

Substituting these into above equation yields, dCI = ∑ X̅k
μ

(CIk − CI)dβk + ∑ βk
μ

(CIk − CI)dX̅kk + ∑ βkX̅k
μ

dCIkkk + d GCε
μ
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Table A1: Variable Description 

Variable  Description 

Child health outcome  

Neonatal death Death occurring during the first month of life for all live births. 
Death and alive are the two categories under this feature. A 
dummy variable, if death = 1, otherwise 0, is created. 

Child level  

Child sex Male child and female child are the two categories under this 
feature. A dummy variable, if female = 1, otherwise 0 is created. 
 

Birth type Singleton and multiple births are the two categories under this 
feature. A dummy variable, if multiple births = 1, otherwise 0, is 
created. 
 

Birth order Birth order 1, birth order 2 and birth order more than 2 are the 
three categories under this character. Two dummy variables, if 
birth order 2 = 1, otherwise 0; and birth order more than 2 = 1, 
otherwise 0, are created. 
 

Birth size Large size, average size and small size child are the three 
categories under this character. Two dummy variables, if large 
size = 1, otherwise 0; and small size = 1, otherwise 0, are 
created. 

Mother level  

Mother's education No education, primary education and higher education are the 
three categories under this character. Two dummy variables, if 
primary education = 1, otherwise 0; and higher education = 1, 
otherwise 0, are created. 
 

Mother's age at the 
delivery of child 

Age 15–24, age 25–34 and age 35–49 at the delivery of child are 
the three categories under this character. Two dummy variables, 
if age 25–34 = 1, otherwise 0; and age 35–49 = 1, otherwise 0, 
are created. 

Household level  

Wealth quintile Poorest, poorer, middle, richer and richest are the five categories 
under this character. Four dummy variables, if poorer = 1, 
otherwise 0; middle = 1, otherwise 0; richer = 1, otherwise 0; 
richest = 1, otherwise 0, are created. 

Community level  

Place of residence Urban and rural are the two categories under this variable. A 
dummy variable, if rural = 1, otherwise 0, is created. 
 

Ecological zone Mountain, hill and terai are the three categories under this 
character. Two dummy variables, if hill = 1, otherwise 0; and 
terai = 1, otherwise 0, are created. 
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Table A2: Summery statistics for early childhood deaths and its determinants (1991–1995) 

Variables Obs Mean Std Dev Min Max 

Neonatal death 4417 0.0416 0.1997 0 1 

Child level 
     

Male 4417 0.5145 0.4998 0 1 

Female 4417 0.4855 0.4998 0 1 

Single birth 4417 0.9851 0.1210 0 1 

Multiple birth 4417 0.0149 0.1210 0 1 

Birth order 1 4417 0.2295 0.4206 0 1 

Birth order 2 4417 0.2158 0.4115 0 1 

Birth order 2+ 4417 0.5546 0.4971 0 1 

Average child 4417 0.4268 0.4947 0 1 

Small child 4417 0.2542 0.4355 0 1 

Large child 4417 0.3180 0.4658 0 1 

Mother level      
No education 4417 0.7932 0.4051 0 1 

Primary education 4417 0.1167 0.3211 0 1 

Higher education 4417 0.0902 0.2864 0 1 

Age 15–24 4417 0.5233 0.4995 0 1 

Age 25v34 4417 0.3803 0.4855 0 1 

Age 35–49 4417 0.0964 0.2952 0 1 

Household level     
Poorest 4417 0.2591 0.4382 0 1 

Poorer 4417 0.2036 0.4027 0 1 

Middle 4417 0.2023 0.4017 0 1 

Richer 4417 0.1941 0.3955 0 1 

Richest 4417 0.1410 0.3481 0 1 

Community level 
    

Urban 4417 0.0635 0.2439 0 1 

Rural 4417 0.9365 0.2439 0 1 

Mountain 4417 0.0770 0.2667 0 1 

Hill 4417 0.4257 0.4945 0 1 

Terai 4417 0.4973 0.5000 0 1 
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Table A3: Summery statistics for early childhood deaths and its determinants (1996–2000) 

Variables Obs Mean Std Dev Min Max 

Neonatal death 6931 0.0378 0.1908 0 1 

Child level 
     

Male 6931 0.4945 0.5000 0 1 

Female 6931 0.5055 0.5000 0 1 

Single birth 6931 0.9877 0.1101 0 1 

Multiple birth 6931 0.0123 0.1101 0 1 

Birth order 1 6931 0.2385 0.4262 0 1 

Birth order 2 6931 0.2261 0.4183 0 1 

Birth order 2+ 6931 0.5354 0.4988 0 1 

Average child 6931 0.5618 0.4962 0 1 

Small child 6931 0.2100 0.4073 0 1 

Large child 6931 0.2273 0.4191 0 1 

Mother level      
No education 6931 0.7418 0.4377 0 1 

Primary education 6931 0.1390 0.3460 0 1 

Higher education 6931 0.1191 0.3240 0 1 

Age 15–24 6931 0.5314 0.4990 0 1 

Age 25v34 6931 0.3761 0.4844 0 1 

Age 35–49 6931 0.0925 0.2897 0 1 

Household level     
Poorest 6931 0.2543 0.4355 0 1 

Poorer 6931 0.2202 0.4144 0 1 

Middle 6931 0.1998 0.3999 0 1 

Richer 6931 0.1882 0.3909 0 1 

Richest 6931 0.1374 0.3443 0 1 

Community level 
    

Urban 6931 0.0644 0.2454 0 1 

Rural 6931 0.9356 0.2454 0 1 

Mountain 6931 0.0767 0.2661 0 1 

Hill 6931 0.4118 0.4922 0 1 

Terai 6931 0.5115 0.4999 0 1 
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Table A4: Summery statistics for early childhood deaths and its determinants (2001–2005) 

Variables Obs Mean Std Dev Min Max 

Neonatal death 5783 0.0325 0.1773 0 1 

Child level 5783 
    

Male 5783 0.5080 0.5000 0 1 

Female 5783 0.4920 0.5000 0 1 

Single birth 5783 0.9840 0.1254 0 1 

Multiple birth 5783 0.0160 0.1254 0 1 

Birth order 1 5783 0.3023 0.4593 0 1 

Birth order 2 5783 0.2626 0.4401 0 1 

Birth order 2+ 5783 0.4351 0.4958 0 1 

Average child 5783 0.5825 0.4932 0 1 

Small child 5783 0.1918 0.3938 0 1 

Large child 5783 0.2248 0.4175 0 1 

Mother level 5783 
    

No education 5783 0.6028 0.4894 0 1 

Primary education 5783 0.1820 0.3859 0 1 

Higher education 5783 0.2151 0.4110 0 1 

Age 15–24 5783 0.6045 0.4890 0 1 

Age 25–34 5783 0.3175 0.4655 0 1 

Age 35–49 5783 0.0780 0.2682 0 1 

Household level 5783 
    

Poorest 5783 0.2547 0.4357 0 1 

Poorer 5783 0.2127 0.4093 0 1 

Middle 5783 0.2042 0.4031 0 1 

Richer 5783 0.1774 0.3820 0 1 

Richest 5783 0.1511 0.3581 0 1 

Community level 5783 
    

Urban 5783 0.1220 0.3274 0 1 

Rural 5783 0.8780 0.3274 0 1 

Mountain 5783 0.0870 0.2819 0 1 

Hill 5783 0.4077 0.4915 0 1 

Terai 5783 0.5053 0.5000 0 1 
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Table A5: Summery statistics for early childhood deaths and its determinants (2006–2010) 

Variables Obs Mean Std Dev Min Max 

Neonatal death 5306 0.0327 0.1779 0 1 

Child level 
     

Male 5306 0.5156 0.4998 0 1 

Female 5306 0.4844 0.4998 0 1 

Single birth 5306 0.9869 0.1136 0 1 

Multiple birth 5306 0.0131 0.1136 0 1 

Birth order 1 5306 0.3399 0.4737 0 1 

Birth order 2 5306 0.2710 0.4445 0 1 

Birth order 2+ 5306 0.3891 0.4876 0 1 

Average child 5306 0.6619 0.4731 0 1 

Small child 5306 0.1591 0.3658 0 1 

Large child 5306 0.1776 0.3822 0 1 

Mother level      
No education 5306 0.4729 0.4993 0 1 

Primary education 5306 0.2002 0.4002 0 1 

Higher education 5306 0.3269 0.4691 0 1 

Age 15–24 5306 0.5926 0.4914 0 1 

Age 25–34 5306 0.3368 0.4727 0 1 

Age 35–49 5306 0.0706 0.2561 0 1 

Household level     
Poorest 5306 0.2578 0.4375 0 1 

Poorer 5306 0.2193 0.4138 0 1 

Middle 5306 0.2102 0.4075 0 1 

Richer 5306 0.1739 0.3791 0 1 

Richest 5306 0.1388 0.3457 0 1 

Community level 
    

Urban 5306 0.0934 0.2910 0 1 

Rural 5306 0.9066 0.2910 0 1 

Mountain 5306 0.0793 0.2703 0 1 

Hill 5306 0.3952 0.4889 0 1 

Terai 5306 0.5255 0.4994 0 1 
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Table A6: Summery statistics for early childhood deaths and its determinants (2011–2015) 

Variables Obs Mean Std Dev Min Max 

Neonatal death 5038 0.0203 0.1410 0 1 

Child level 
     

Male 5038 0.5232 0.4995 0 1 

Female 5038 0.4768 0.4995 0 1 

Single birth 5038 0.9877 0.1100 0 1 

Multiple birth 5038 0.0123 0.1100 0 1 

Birth order 1 5038 0.3939 0.4887 0 1 

Birth order 2 5038 0.2922 0.4548 0 1 

Birth order 2+ 5038 0.3139 0.4641 0 1 

Average child 5038 0.6647 0.4721 0 1 

Small child 5038 0.1703 0.3759 0 1 

Large child 5038 0.1629 0.3693 0 1 

Mother level      
No education 5038 0.3425 0.4746 0 1 

Primary education 5038 0.2014 0.4011 0 1 

Higher education 5038 0.4561 0.4981 0 1 

Age 15–24 5038 0.6166 0.4863 0 1 

Age 25–34 5038 0.3444 0.4752 0 1 

Age 35–49 5038 0.0390 0.1936 0 1 

Household level     
Poorest 5038 0.2139 0.4101 0 1 

Poorer 5038 0.2119 0.4087 0 1 

Middle 5038 0.2216 0.4154 0 1 

Richer 5038 0.2048 0.4036 0 1 

Richest 5038 0.1478 0.3549 0 1 

Community level 
    

Urban 5038 0.5396 0.4985 0 1 

Rural 5038 0.4604 0.4985 0 1 

Mountain 5038 0.0713 0.2574 0 1 

Hill 5038 0.3776 0.4848 0 1 

Terai 5038 0.5511 0.4974 0 1 

 

 

 

 


