
 

 

 

     No 239 – August 2016 

Concept and measure of inclusive health across 

countries 

 

 

Audrey Verdier-Chouchane and Charlotte Karagueuzian 
 

 



 

 

Editorial Committee  

Shimeles, Abebe  (Chair)  
Anyanwu, John C. 
Faye, Issa  
Ngaruko, Floribert  
Simpasa, Anthony  
Salami, Adeleke O. 
Verdier-Chouchane, Audrey  
 

Coordinator  

Salami, Adeleke O.  

Copyright © 2016 
African Development Bank 
Headquarter Building 
Rue Joseph Anoma  
01 BP 1387, Abidjan 01 
Côte d'Ivoire 
E-mail: afdb@afdb.org  

 

Rights and Permissions  

All rights reserved.  

The text and data in this publication may be 

reproduced as long as the source is cited. 

Reproduction for commercial purposes is 

forbidden.  

The Working Paper Series (WPS) is produced by 

the Development Research Department of the 

African Development Bank. The WPS disseminates 

the findings of work in progress, preliminary 

research results, and development experience and 

lessons, to encourage the exchange of ideas and 

innovative thinking among researchers, 

development practitioners, policy makers, and 

donors. The findings, interpretations, and 

conclusions expressed in the Bank’s WPS are 

entirely those of the author(s) and do not 

necessarily represent the view of the African 

Development Bank, its Board of Directors, or the 

countries they represent.  

Working Papers are available online at 

http:/www.afdb.org/  

Correct citation: Verdier-Chouchane, Audrey and Karagueuzian, Charlotte (2016), Concept and measure of inclusive health across 

countries, Working Paper Series N° 239, African Development Bank, Abidjan, Côte d’Ivoire. 
 



 

 

 
 

 

 

 

 

 

Concept and measure of inclusive health across countries 

 

 

 

Audrey Verdier-Chouchane and Charlotte Karagueuziana 

                                                           
a
 Audrey Verdier-Chouchane (a.chouchane@afdb.org) is Chief Research Economist and Charlotte 

Karagueuzian (karagueuzian.charlotte@gmail.com) is Consultant at the African Development Bank. Authors 

would like to thank Abebe Shimeles, Acting Director, Development Research Department, Muteta N’Zau, 

Manager of the Health Division and Mona Sharan, Senior Gender Specialist at the African Development Bank 

for the helpful comments they received at the Bank’s Research Seminar Series. They are also grateful to 

Matfobhi Riba, Economic Affairs Officer, United Nations Economic Commission for Africa and participants at 

the African Economic Conference 2015 in Kinshasa for interesting discussions. The findings, interpretations, 

and conclusions expressed in this paper reflect the opinions of the authors and not those of the African 

Development Bank, its Board of Directors or the countries they represent. 

 

AFRICAN DEVELOPMENT BANK GROUP 

Working Paper No. 239 

August 2016 

Office of the Chief Economist 

mailto:a.chouchane@afdb.org
mailto:karagueuzian.charlotte@gmail.com


 

 

Abstract 

 

The paper aims at exploring the concept 

of inclusiveness with a focus on the 

health sector. It shows the limitations of 

inclusive growth indices which generally 

mix health indicators with many other 

indicators. We propose to conceptualize 

and measure inclusive health separately, 

acknowledging that health has been 

recognized as a key component of 

human and economic development as 

well as poverty reduction. Our inclusive 

health index consists of a series of health 

process and outcome indicators that are 

available at the global level and best 

capture the quantity, quality and 

accessibility of health care services 

throughout the World. Conducted 

across 178 countries, our empirical 

results are based on two different 

methodologies – the Totally Fuzzy 

Analysis and the Principal Components 

Analysis – which are also compared for 

robustness purpose. We focus our policy 

recommendations on Africa – a region 

which performs poorly in terms of 

inclusive health - to make health more 

inclusive in this region as part of an 

inclusive growth strategy. 

 

Key words: Inclusive Health, Multidimensional Indices, Totally Fuzzy Analysis, 

Principal Components Analysis 
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1. Introduction 

 

Health is a particular pressing issue to address in such developing regions as Sub-Saharan Africa, 

where drinking water is often scarce if not contaminated, life expectancy at birth was only 58.6 

years in 2014, below the World average of 71.5 years, and where the prevalence of maternal 

mortality ratio was 454 per 100 000 compared to the world average of 169 (World Bank, online). 

Various models in the literature analyzing the sources of economic growth have shown that 

health is a major determinant of economic growth (Bloom et al., 2004; Hamoudi and Sachs, 

2000; Barro and Sala-i-Martin, 1995), higher household income (D’Intignano and Ulmann, 2003) 

and the acquisition of human capital (Stuart 2011). Sen (1999; 2002) supported the view that 

health is a central functioning and crucial aspect of development. Through his capability 

approach, he argued that income is not an end in itself and that what really matters is individuals’ 

capabilities (the freedom that a person has in terms of living the kind of life he/she values). The 

role of health ranges from mere nutrition to great personal energy that people can use in their 

command over commodities. Health is thus essential to both labor productivity, economic growth 

and well-being (OECDa, online). As a matter of fact, when Africans are asked about their priority 

concerns in their well-being, health comes in second position just after employment 

(Afrobarometer, 2015).  

 

Recently, international organizations have focused on the objective of inclusive growth which 

aims at benefiting all stripes of society
1
. This is a broader concept than pro-poor growth as 

defined by Ravallion and Chen (2003) which focuses on people below the poverty line. 

Furthermore, pro-poor growth is limited to income outcomes and redistribution, while inclusive 

growth looks at the process of growth and the extent to which individuals are given opportunities 

to participate, thus taking into consideration non-income or social dimensions of growth. 

Although the concept of inclusive growth has been extensively discussed in the literature, it has 

never been clearly defined neither globally nor by sector thereby calling into question its value 

addition in the debate of inclusiveness in economic development. Against this background, we 

                                                           
1
 Conceptualizing inclusive growth in four dimensions (economic, social, spatial and political inclusions), AfDB 

(2013b) defines inclusive growth as “providing wider access to sustainable socio-economic opportunities for a 

broader number of people, countries or regions, while protecting the vulnerable, all being done in an environment of 

fairness, equal justice, and political plurality”. 
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argue that inclusiveness should be defined by sector to limit its broad scope. Health indicators, 

for instance, are a key dimension of inclusive growth. However, since the concept and measure of 

inclusive growth is unsatisfactory, health inclusiveness is neither exhaustively captured nor 

consistently measured when it is embedded in the imprecise concept of inclusive growth. 

Furthermore, the concept and measure of inclusiveness by sector, including in the health sector, 

has never been performed.  

 

The objective of this paper is thus to acknowledge the limitations of the concept of inclusive 

growth and analyze inclusiveness of the health sector separately. We consider that the health 

sector is inclusive when it provides sufficient quality healthcare services to the broader people, 

especially the vulnerable and marginalized groups. This research therefore considers three 

dimensions that define inclusiveness in the health sector, namely: quantity, quality and 

accessibility of health care services for all. We then build an inclusive health index across 

countries and provide clear policy recommendations on how to enhance inclusiveness in the 

health sector.  

 

This paper is organized as follows. Section 2 reviews the conceptual limitations of inclusive 

growth before moving to the definition of inclusive health. Section 3 describes the methodologies 

used in the construction of an inclusive health index and presents the results. We also compare 

the Totally Fuzzy Analysis (TFA) based on the fuzzy logic and the Principal Component 

Analysis (PCA). Section 4 discusses the policy implications and section 5 concludes.  

 

2. Defining the concept of inclusive health 

 

Inclusive growth has become an important concept among development practitioners as well as a 

policy option to increase equality and reduce poverty while supporting economic growth and 

human development. However, the concept has shown limitations and has been increasingly 

criticized on the grounds that it is difficult to define given that it encompasses various dimensions 

of inequality, both income and non-income, and that there is no consensus on which dimension to 

consider. A move forward towards a better assessment of inclusive growth is to define the 
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concept of inclusiveness by sector. The aim of the paper is to focus on the health sector and to 

define and measure its inclusiveness.  

 

2.1 The conceptual limitations of inclusive growth  

 

Multilateral Development Banks have sought to ensure that their various operations contribute to 

the achievement of inclusive growth in their member countries. The African Development Bank 

(AfDB 2013b) and the Asian Development Bank (AsDB 2014) have specifically chosen inclusive 

growth as one of their primary objective whereas the second objective of the World Bank (2013), 

“to promote shared prosperity by fostering the income growth of the bottom 40% for every 

country” implicitly refers to pro-poor growth. The World Bank (2009) defines inclusive growth 

as growth focusing on productive employment rather than income redistribution, where growth 

should be inclusive of the large part of an economy’s labor force and thus ensure “equality of 

opportunity in terms of access to markets, resources and unbiased regulatory environment”. For 

the AsDB (2014), inclusive economic growth has three pillars: (i) high and sustainable growth to 

create and expand economic opportunities, including jobs; (ii) access to economic opportunities, 

including jobs for the poor and disadvantaged; and (iii) social protection provision to reduce 

poverty and vulnerability. Based on the work of Ali and Zhuang (2007) and Zhuang (2010), the 

AsDB provides a framework of 35 indicators for operationalizing inclusive growth.  

 

The economic literature offers a wide range of interpretations regarding the concept of inclusive 

growth. However, the absence of an agreed definition of inclusive growth has led to various 

measurement indicators which are inevitably “unclear” or “technically difficult” (Klasen 2010; 

McKinley 2010). While the literature on inclusive growth explicitly highlights the need for a high 

GDP growth, the emerging consensus is that economic growth is inclusive if it is not associated 

with a rise in inequality (Rauniyar and Kanbur 2010). Indeed, high economic growth can result in 

a worsening of income distribution at the expense of the ‘poor’ segment of the population. It can 

also threaten social cohesion and political stability (Berg and Ostry 2011), which are necessary 

for sustainable economic growth. The concept and measurement of inclusive growth are therefore 

not clear. Its restrictive definition focuses exclusively on income disparities (Fosu 2011) looking 

at the distributional impact of economic growth on productive employment and on poverty 
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reduction. It is thus limited by the fact that it does not include non-income dimensions of well-

being like health and education (Abebe et al., 2013). By contrast, the broad definition of inclusive 

growth includes too many dimensions, indicators and sectors.  

 

One of the value-added of this paper is to better define inclusiveness. We believe that this 

concept encompasses three main pillars, namely quantity, quality and accessibility. For instance, 

inclusive growth means that growth should be high (quantity), sustainable (good quality) and 

equally distributed (accessibility). We could overcome the multisector aspect of inclusive growth 

by analyzing inclusiveness by sector, while keeping the three dimensions prescribed in the 

concept of inclusive growth, namely quantity, quality and accessibility. The following paragraph 

implies this concept to the health sector.  

 

2.2 Inclusiveness in the health sector 

 

Until the 1990s, health was considered as a by-product of economic growth. This approach 

culminated in the Washington Consensus which favored budgetary cuts while retreating public 

health sectors and relying on the private sector to improve the financing of health systems. Anand 

and Ravallion (1993) first showed that a significant part of well-being is determined by public 

spending on health care services. There has been increasing evidence of “medical poverty traps” 

(Whitehead et al. 2001) resulting from deficient health spending. Sen (2004) argues that 

improving a health system is not only a question of resource allocation, but also of fairness in 

access and process. Health is a key driver of human capabilities (Sen, 2002) and thus essential to 

fully grasp economic and social opportunity. It is a basic requirement of labor productivity and 

the provision of health care services is expected to optimize people’s participation in the 

economy.  

 

We first review the past measures of health performances before defining and measuring 

inclusive health. Building on inclusiveness as defined in the concept of inclusive growth, an 

inclusive health sector requires more services and a better accessibility of quality health care 

services to all, especially the vulnerable and marginalized groups. This includes the removal of 

financial barriers to accessing health care services.  
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2.2.1 Past measures of health performances 

 

Health has first been taken into account in development with the Millennium Development Goals 

(MDGs)
2
. Subsequently, health indicators have been included in growth indices and analyzed 

along different dimensions. McKinley (2010) used three health indicators in his Growth 

Composite Index but the author failed to measure inclusive health as he focused on health 

outcomes indicators (under-5 mortality, mortality under age of 40 and children underweight). The 

AsDB’s framework to operationalize inclusive growth is made of 35 indicators, of which seven 

are related to health. The Euro-Mediterranean Forum of Institutes of Economic Sciences 

(FEMISE 2009) created a health index, as part of its inclusive growth index, which includes 

health outcomes (life expectancy, child mortality, tuberculosis rates) and public health 

expenditure. The Organisation for Economic Cooperation and Development (OECD 2013) 

considers that growth is inclusive if it leads to better health outcomes and declining inequities in 

access to health care services. It provides disaggregated data on life expectancy and self-reported 

health by sex and education level to show health status inequalities among social groups across 

OECD countries. The World Economic Forum (2015) also developed an inclusive growth 

framework in which health care services are a sub-pillar based on the quality and access of 

healthcare services (public and private). The AfDB (2013a) provided insights on many 

dimensions of the health sector in Africa over the next 50 years but did not aggregate indicators 

into a single index. Masaeli et al. (2013) conducted a study to determine the quantity and quality 

of health care services in Iran using the fuzzy logic, but they did not grasp the dimension of equal 

access to health care services. Overall, the inclusive dimension is not sufficiently assessed in past 

measurements of health performance and there is no index in the economic literature on inclusive 

health per se.  

 

 

 

 

                                                           
2
 The United Nations Millennium Declaration, available at www.un.org/millennium/declaration/ares552e.pdf, 

contains three health-related MDGs: reducing child mortality, improving maternal health, combating HIV/AIDs and 

other diseases. 

http://www.un.org/millennium/declaration/ares552e.pdf
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2.2.2 Justification of the indicators for measuring inclusiveness in the health sector 

 

We focused on the three pillars of inclusiveness to assess the inclusiveness of the health sector 

across countries: (1) the quantity of health care services, (2) the quality of health care services 

measured by health outcomes and (3) the accessibility (equal or unequal access) to health care 

services. These three pillars reflect the need to provide enough quality health care services to the 

different socio-economic groups.  

 

Data availability has been an important constraint in the choice of our indicators, especially given 

that our index is global and must allow for comparison across countries. It requires that the same 

metrics be systematically available in one single source of data for each country. Based on the 

World Bank (online), we were able to consolidate data from 2013 (or the most recent year) for 

178 countries worldwide (see Table A.1 in Annex). Ideally, we would have built our index on a 

mix of indicators reflecting both health processes and outcomes when assessing the quality 

dimension of health care services. Health processes measure if best practices take place in the 

efficient delivery of health care services, focusing on key aspects like labor productivity, cost-

effectiveness of interventions, efficiency of machines used, clinical quality and appropriateness 

of care. Few studies have been carried out so far to collect health process indicators. The 

methodology captures disaggregated data using micro surveys and requires a benchmarking 

exercise (Linna, 2006). Since 2002, the OECD has also collected data on the quality of various 

health care services, including quality of illness prevention and primary care, quality of diabetes 

care, quality of cardiac care and quality of mental health care (OECDb, online). However, data on 

health care services processes require collection of information at the micro-level, which is more 

difficult to consistently implement at the global level, especially if data differ in measurements 

and definitions and because it implies multiple collection on a regular basis to track performance 

(Street and Hakkinen, 2009). Indicators on health processes are therefore more costly, less 

available as well as less comparable across countries. Against this background, we focused on 

health outcome indicators that reflect as much as possible the quality of the health. The lack of 

available data has also constrained our choice of indicators in the dimension on accessibility of 

health care services. It would have been relevant, at least to some extent, to use information on 

the distribution of population health outcomes within countries as it was done by the World Bank 
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(2007) or Gwatkin (2003). However, such disaggregated data pointing out the geographic, 

economic or gender disparities in health outcomes are not available for each country. 

Furthermore, they tend to focus either on population health outcomes or on anthropologic 

determinants that are not directly shaped by the health sector per se and, therefore, do not add 

much to the debate on how to make the health sector more inclusive. Table 1 summarizes the 

indicators we selected and Table A.2 in annex provides the summary statistics for each indicator 

and each region. 

 

Table 1 - Health indicators by pillar 

Inclusiveness of Health Care Services 

Quantity  Quality  Accessibility 

Immunization DPT (percentage of 

children 12-23 months) 

Maternal mortality ratio (per 100,000 

live births) 

Improved sanitation facilities, rural 

(% of rural population with access) 

Density of physicians (per 1,000 

population) 

Tuberculosis (per 100,000 

population) 

Improved water source, rural (% of 

rural population with access) 

Government expenditure on health 

(% of total government expenditure) 
Life expectancy at birth (female) 

Out-of-pocket expenditure (% of total 

expenditure on health) 

Source: Authors based on World Bank data (online) 

 

Quantity of Health Care Services  

 

A large body of evidence has shown the causality between the quantity of material resources, 

medical staff, medications and infrastructure and better health outcomes. The capacity of the 

health system to provide basic health care services, such as the immunization against Diphtheria, 

Pertussis and Tetanus (DPT), sufficient medical staff, which can be measured by the density of 

physicians for a given population, as well as government health financing, is a prerequisite for 

acceptable health outcomes.  

The share of children aged 12-23 months who received the three necessary doses of the combined 

DPT vaccine is used to monitor the coverage of immunization services and to guide the 

eradication and elimination of diseases as an essential component for reducing child mortality. 
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Density of physicians (per 1 000 population), which includes medical generalists and specialists, 

is a means to assess the sufficiency of the health care workforce to meet the needs of a 

population. According to the World Health Organization (2006), countries with fewer than 23 

physicians, nurses and midwives per 10 000 population cannot succeed in meeting the 80% 

coverage for measles immunization. Data on the density of physicians are generally much more 

reliable than data on health management and support workers and therefore provide the most 

complete information on the quantity of human resources in health systems. Government 

expenditure on health (% of total government expenditure) measures the importance of public 

spending on health within the total public spending, including government budgets as well as 

resources from parastatals, extra-budgetary entities and social health insurance. 

Although quantity has historically been the focus, better health outcomes is also linked to quality 

improvement related to the efficient allocation of resources and process of delivering health care 

services; that is, attributes of performance resulting from the optimization of material inputs and 

medical practitioner skills. 

 

Quality of Health care services 

 

Quality has been measured in terms of health outcomes, which refer to patient responsiveness to 

the health system in terms of disease incidence, mortality or morbidity. As discussed earlier, we 

could not include indicators measuring health processes because of lack of availability, reliability 

and comparability. Health outcome indicators remain to date more reliable than indicators related 

to health process (Sharan et al., 2011), although they do not reflect in a perfectly reliable way the 

quality of health services in a given country. Indeed, a large majority of cases affected by a 

condition or disease doesn’t seek health care services, especially in developing countries. We 

have chosen health outcomes indicators that are as much possible determined by the quality 

health care services rather than genetic, environmental, political, economic, social or cultural 

factors. 

 

For instance, adult mortality rate remains a limited indicator for measuring the quality of health 

care services since it is sensitive to the structure of the population by age and many other factors 

not related to health such as conflicts (AfDB, 2014). In contrast, maternal mortality ratio (per 
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100 000 live births) determines the share of women who die from obstetric causes during 

pregnancy or 42 days after pregnancy termination and thus depends on the health system 

effectiveness to prevent and address the complications occurring during pregnancy and 

childbirth, excluding those related to accidental or incidental causes. Tuberculosis is a major 

infectious disease transmittable from person to person, claiming about two million lives each 

year, especially in developing areas as it is difficult and expensive to treat. Tuberculosis 

incidence is thus an essential indicator for measuring health systems’ performance at the global 

level. If we had chosen HIV/AIDS or malaria, we would have bias the results for our global 

inclusive health index at the expense of Sub-Saharan Africa given that both diseases affect more 

particularly this region compared to the rest of the World. Life expectancy at birth estimates the 

number of years a newborn infant could expect to live, assuming constant prevailing patterns of 

mortality at the time of the birth throughout her life. By proxy, it is closely connected to the 

effectiveness of the health system in a country. We acknowledge the gender gap in life 

expectancy and the fact that women outlive men globally, partly due to biological factors. 

However, given that the gender gap in life expectancy is lower in developing countries (World 

Bank, online), we assume that women in these areas are more exposed to non-biological risks and 

are thus more affected by the quality of health care services. We therefore choose female life 

expectancy at birth as a relevant indicator for measuring the quality of health systems across 

countries experiencing different levels of development. Furthermore, both maternal mortality 

ratio (per 100 000 live births) and life expectancy at birth (female) are reliable indicators in 

assessing gender inclusiveness in health care services.  

 

Accessibility to health care services  

 

We could not capture gender gap in accessibility to health care services because the 

disaggregated data by gender do not exist for all countries.  We focus on both income and spatial 

disparities which are the two main barriers directly related to the health sector shaping 

accessibility to health care services.  

 

Indeed, the poor experience difficulty in paying private insurance and direct out-of-pocket 

expenditures. According to Elgazzar et al. (2010), out of the pocket spending is “catastrophic” for 
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households if it takes up 10% or more of their total expenditure. Out-of-pocket expenditure as a 

share of total expenditure on health measures the relative weight of direct payments by 

households in total health expenditure. It is thus a good indicator to measure the financial 

inclusion of all social groups into the health care services. 

 

While the urban poor population basically face financial barriers to access to quality health care 

services, people living in rural areas lack access to health care services, both in terms of 

infrastructure and professionals, or may even lack fundamentals like sanitation facilities and 

water sources which also impact health. This dimension therefore capture the access of people 

living in rural areas to the health care basic services. The percentage of rural population with 

access to improved sanitation facilities consists of the share of rural household using flush or 

pour flush, ventilated improved pit latrine, pit latrine with slab and composting toilet. The access 

to sanitation facilities is not only a human right for dignity but also a fundamental of health. 

Improved water source refers to piped water on premises, public taps or standpipes, tube wells or 

boreholes, protected dug wells, protected springs and rainwater collection. As a proxy for the 

access to safe drinking water, it is also a fundamental of health. For instance, water borne 

diseases represent the third major cause of under-five mortality while inadequate water supply, 

hygiene and sanitation cost USD 260 billion per year at the global level (World Health 

Organization, 2012). These two indicators are relevant to measure the accessibility to health care 

services in rural areas, representing the basic health infrastructure to be provided to all.  

 

3. Construction of a Composite Inclusive Health Index 

 

For the construction of an Inclusive Health Index (IHI), we decided to use two different 

methodologies, the Totally Fuzzy Analysis (TFA) defined by Dubois and Prade (1980) and the 

Principal Component Analysis (PCA). The TFA which has been mainly used to overcome the 

limits of traditional methods of poverty analysis, is consistent with the fuzziness concept of 

inclusiveness and its multidimensionality. Both methodologies have been used for data reduction 

and can be eventually compared to test the robustness of our aggregate measures of inclusive 

health care services.  
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3.1 Methodologies 

 

For both methodologies, the first step was to standardize the variables by calculating the µj(i) for 

each indicator as defined in equation 1. Let us assume i  [1, n] countries, j  [1, p] indicators of 

health performances and Xj = {xj / j = 1…p} the vectors of components. The variable xj
i
 is the 

value taken by indicator j for the i
th

 country. When the higher the value of the indicator, the lower 

the deprivation. The standardized indicator µj(i) is defined as follows:  

 

       
  
    

   

  
      

        (1) 

 

with xj
min 

= Mini (xj
i
 ) and xj

max
 = Maxi (xj

i
 ). In other words, µj(i) equals to zero if the value 

of the indicator is the minimum value and to 1 if it is the maximum value. Out of 9 indicators, 

µj(i) takes this form for all indicators except maternal mortality, incidence of tuberculosis and out 

of pocket expenditures. For these three indicators, a low value means a low deprivation and µj(i)’ 

is defined as:   

        
  
      

 

  
      

        (2) 

 

Inversely, µj(i)’ equals to zero if the value of the indicator is the maximum value and to 1 if it is 

the minimum value. Overall, both functions (1) and (2) are decreasing linearly between one and 

zero according to the degree of deprivation, zero indicating a high level of deprivation. It also 

allows us to apply the same unit of measurement for both the TFA and the PCA.  

 

3.1.1 Totally Fuzzy Analysis 

 

Developed by Zadeh (1965) and further elaborated by Dubois and Prade (1980), fuzzy sets allow 

elements to have different degrees of membership in the unit interval [0, 1]. In economics, the 

TFA has been extensively applied to analyze multidimensional poverty (see Lemmi and Betti 

2006; Kim 2015; Chatterjee 2014). Recently, the methodology has been used to analyze 
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individual, child, gender well-being (Baliamoune 2003; Bérenger and Verdier-Chouchane 2007 

and 2011) and standard and quality of health care services (Masaeli et al., 2013).  

 

Our Inclusive Health Index (IHI) is calculated based on the TFA, as defined by Cerioli and Zani 

(1990). The authors use the normalized logarithm (ln) of the inverse proportion of the mean 

deprivation level as the weight given to a specific indicator. The weight ωj relative to the 

indicator j is as follows:  
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With 



M
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j is the average value of indicator j. Weights increase with the frequency of world 

underperformance. The smaller is the world average, the higher is the weighting of the specific 

indicator (ωj). 

 

IHI is the weighted arithmetical mean of the µj(i): 

            

 

   

 

It varies between zero and one according to the decreasing degree of deprivation vis-à-vis 

inclusive health care services.  

 

At first glance and by definition, the TFA should not permit to classify countries in two sets: 

“health care services are inclusive” and “health care services are not inclusive”. However, 

following Cerioli and Zani (1990), we can calculate a critical value (µjcrit, a cut-off line) from F 

the cumulative distribution of µj(i) associated with indicator j. As defined in 4, it is the value of 

the indicator that corresponds to the point in the distribution equals to one minus the mean. Like 

the median, it can serve as a threshold to estimate the number of countries experiencing a 

deprivation in inclusive health. 
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  jjcritF  1   (4) 

 

3.1.2 Principal Component Analysis  

 

Since Principal Component Analysis (PCA) is scale-dependent, we used the standardized 

variables µj(i) which range from 0 to 1 to avoid giving more emphasis on indicators that have 

higher variances than on those having low variances. Originated with the work of Pearson (1901) 

and Hotelling (1933), PCA is used for data reduction. The objective of PCA is to find unit-length 

linear combinations of the variables with the greatest variance. The first and the second principal 

components (Ŷ1 and Ŷ2) respectively have the maximal overall variance and the greatest variance 

among all unit-length linear combinations that are uncorrelated to the first principal component. 

This constraint holds for all the principal components Ŷj:  

 

Ŷ1 = ê11 µ1(i) + ê12 µ2(i) + ê13 µ3(i) + …. + ê1p µp(i) 

Ŷ2 = ê21 µ1(i) + ê22 µ2(i) + ê23 µ3(i) + …. + ê2p µp(i) 

…. 

Ŷp = êp1 µ1(i) + êp2 µ2(i) + êp3 µ3(i) + …. + êpp µp(i) 

 

The coefficients maximize the variance subject to the constraints that the sums of square 

coefficients add up to one and the components are uncorrelated with one another: cov (Ŷi, Ŷj) = 0. 

The eigenvectors (ê1, ê2,…, êp) which are normalized and orthogonal (uncorrelated) describe the 

linear combinations of the variables with the greatest variance. In annex, Table A.3 lists the 

eigenvalues of the correlation matrix and Table A.4, the corresponding eigenvectors. The first 

principal component has a variance of 4.9 explaining 54.6% of the total variance and the second 

principal component, a variance of 0.6 explaining 14.9% of the total variance. Because the 

components are uncorrelated, the sum of the two variances explain 69.5% of the total variance.  

 

The score plot of countries on the two first principal axes correspond to projections as close as 

possible from observations. The origin of the axes (0,0) shows the ‘average country’. Proximity 
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of countries indicates a similar performance in inclusive health care services. The first principal 

component score for each country is thereafter used as an Inclusive Health Index. 

 

3.1.3. Robustness of the results 

 

As indicated by Bérenger and Verdier-chouchane (2007), one way to test the robustness of 

rankings is to compare results obtained with different methodologies. The TFA and the PCA both 

provide an aggregate procedure but with a different weighting system. In the PCA, weights are 

determined from the calculation of the variance. In the TFA, weights increase with the frequency 

of world underperformance. The smaller is the world average, the higher is the weighting of the 

specific indicator (ωj). For instance, higher weights are given to density of physicians and public 

health expenditures in the TFA, and to life expectancy at birth and access to sanitation facilities 

in the PCA. Table A.5 in annex presents the correlations between IHI (PCA and TFA 

methodologies) and the different indicators. The TFA and PCA are highly correlated in our study. 

The coefficient of correlation between the two methods is 0.94 (see Table A.5) but we cannot 

conclude regarding the most robust results or the superiority of one approach on the other.  

 

3.2 Results of the methodologies 

 

The TFA has been applied to the 178 countries. We found that the world average of IHI is 0.45 

with a standard deviation at 0.16, a median at 0.455 and a critical value at 0.474. This critical 

value allows us to calculate the percentage of deprived countries in terms of inclusive health care 

services by geographical area (Figure 1). 
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Figure 1 – Deprived countries in terms of inclusive health care services by geographical 

area 

 

 

Source: Authors 

 

Referring to Figure 1, in Sub-Saharan Africa, almost all countries (97.9%) are deprived in terms 

of inclusive health care services. This contrasts with non-OECD Europe (5.3%) and the OECD 

(0%). Table 2 identifies the world top ten and bottom ten countries deprived in terms of inclusive 

health care services. It shows that nine out of the ten bottom countries are from Sub-Saharan 

Africa and four are in West Africa, including Guinea and Sierra Leone which are respectively 

ranked 174
th

 and 176
th

 and have been the three most affected countries by the 2014 Ebola 

Epidemic.  

 

Table 2 – World Top Ten and Bottom Ten Inclusive Health Index 

10 Top countries 10 Bottom countries 

Country Score Country Score 

Qatar 0.797 Afghanistan 0.199 

Cuba 0.785 Cote d'Ivoire 0.194 

Austria 0.749 Central African Republic 0.194 

Uruguay 0.748 Eritrea 0.193 

Greece 0.744 Nigeria 0.183 

Germany 0.728 Guinea 0.174 

Switzerland 0.725 South Sudan 0.157 
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Norway 0.713 Sierra Leone 0.147 

Netherlands 0.701 Somalia 0.111 

Argentina 0.695 Chad 0.102 

Source: Authors 

 

When analyzing more in details the performance of countries in the various pillars (quantity, 

quality and accessibility), we observe that Sub-Saharan Africa has insufficient healthcare 

infrastructure, short supply of skilled healthcare workers and a deficient health financing system. 

Although all African countries have signed the Abuja Declaration, pledging to devote 15% of 

their national budget to health, most of them are far from reaching this target (The Economist, 

2011). Further to the lack of primary and obstetric care, the region struggles with communicable 

and parasitic diseases (such as malaria, tuberculosis and HIV/AIDS) as well as epidemiological 

crises such as the recent Ebola crisis. For instance, tuberculosis incidence is 285 per 100,000 

people compared to the World average of 127 (Table A.2 in annex). Communicable and parasitic 

diseases thus occupy a significant part of national health budgets and stall the development of 

basic health care services. Meanwhile, the incidence of non-communicable diseases in Africa, 

which are the biggest killers in the developed countries, is rising fast (from 21% of total cause of 

death in 2000 to 29% in 2012 according to the World Bank, online) and is expected to become 

the major health challenge and health financing burden in the continent by 2030 (The Economist, 

2011). In addition, low pay and poor standard of living in the region are creating brain-drain of 

health professionals to the developed world. This contributes to health inequalities and poor 

primary health care services (The Economist, 2011). Table A.5 in annex which presents the 

correlations between IHI and the different indicators shows that the density of physicians and life 

expectancy are the most correlated (with sanitation facilities). 
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Figure 2 – Inclusive health care services in Africa 

 

Source: Authors 

 

Knowing that the PCA has been conducted for 178 countries, Figure 2 provides a picture of the 

inclusive health index of African countries compared to the rest of the World. In terms of 

inclusive health care services’ performances (horizontal or x-axis), almost all African countries 

have negative coordinates, behind the World average (zero) with the exception of Mauritius, 

Seychelles and several North African countries (Algeria, Egypt, Libya and Tunisia). On the 

vertical axis (y-axis) which provides less information (variance of 15% – see Tables A.4 and A.5 

in annex), countries are ranked according to the financial importance of the health sector, taking 

into account public expenditures favorably and out of pocket expenditures unfavorably. We can 

imagine that countries with positive coordinates on the vertical axis – i.e. those allocating 

sufficient public spending in the health care sector and allowing low out-of-pocket expenditures - 

will improve inclusive health care services more quickly than countries with negative 

coordinates.  
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3.3 IHI and the level of development 

 

The high rank correlation coefficient (0.823) between IHI and GDP per capita (at Purchasing 

power parity and constant 2011 international $) proved that inclusive health care services is 

related to the level of development in a specific country. We regressed IHI over the logarithm of 

GDP per capita with δi the intercept and βi the error term. We then considered the residuals 

between the observed and the fitted IHI values as the health sector inclusiveness which is not 

explained by GDP per capita. We took the following model which is reported in Table A.6 in 

annex: 

 

IHIi = δi + αi ln (GDP/pop) + βi   (5) 

 

Table 3 - Most and least active inclusive health care policies 

Active inclusive health care policies 

(Positive residuals) 

Non-inclusive health care policies (Negative 

residuals) 

Cuba 

Uruguay 

Rwanda 

Greece 

Argentina 

Malawi 

Kyrgyz Republic 

Solomon Islands 

Moldova 

Liberia 

Iraq 

Saudi Arabia 

Botswana 

Congo, Rep. 

Kuwait 

Chad 

Angola 

Nigeria 

Gabon 

Equatorial Guinea 

 

Table 3 provides the top and the bottom ten countries which have an inclusive health index above 

their level of development (positive residuals) and the bottom five countries which are 

performing far below it (negative residuals). 

 

Although seven out of the ten countries with the least inclusive health policies are located in Sub-

Saharan Africa, the cases of Rwanda, Malawi and Liberia demonstrate that independently of the 

level of development, it is possible to pursue active inclusive health care policies. By contrast, 

seven out of the ten countries with the least inclusive health policies are located in Sub-Saharan 

Africa. Botswana is an interesting illustration in this regard since its level of expenditure in health 
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care is relatively high but the country shows a poor public allocation of health resources to rural 

areas, which eventually lack health infrastructure (only 42% of the rural population has access to 

improved sanitation facilities) and qualified professionals (density of physicians is 0.336 per 

1,000 people). Although the availability of resources matters, its efficient and equitable allocation 

is crucial for inclusive health care services.  

 

4. Discussion and Policy Implications 

 

The quantity, quality and accessibility of health care services are interdependent dimensions 

which are equally important to define more inclusive health care policies. However, policy 

sequencing is recommended especially when IHI is low, starting with an increase in the quantity 

of health care services, which is a prerequisite (World Bank 2014), and subsequently 

accessibility; both will automatically improve the quality of health care services. 

 

Expanded support for health care services in Sub-Saharan Africa has mainly been directed 

towards malaria and HIV/AIDS programs, and to a lesser extent towards child nutrition. This 

support essentially consisted of community and home-based programs targeting the most 

vulnerable. However, these programs have not sufficiently created inclusiveness in the health 

sector because they are short-term and are not part of a coherent global strategy. 

 

4.1 Increasing primary health expenditures 

 

As already discussed, the quantity of health care services, in terms of material resources, medical 

staff, medications and infrastructure, are the prerequisite to achieve inclusive health care services. 

Therefore, health care policies should first and foremost focus on the quantity. As a matter of 

fact, the TFA gives higher weights to physicians (per 1,000 people) and to public health 

expenditures in percentage of government expenditures. Health care services are not provided in 

sufficient quantity in Sub-Saharan Africa. Resources should thus be allocated first towards 

primary health care services throughout the territory to ensure that basic health care services are 

accessible to all, although this may sometimes be expensive and come at the expense of buying 
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modern equipment for tertiary hospitals in urban centers. In the case of India (138
th

), Sen
3
 

cautioned against the over-reliance on private sector without the availability of basic public 

health care services in the country. He highlighted the need for more inclusive policies that focus 

particularly on primary health care services. Furthermore, focusing on the delivery of sufficient 

primary health care services would avoid unnecessary costly second or tertiary care (AfDB 

2013a). A special focus should also be given to preventive over curative care in order to 

minimize health spending (The Economist 2011). 

 

The insufficient density of physicians is an important impediment to the development of primary 

health care services. According to the AfDB’s Human Development Strategy (2014), Africa 

needs one to two million more health workers. Task shifting which allows other people than 

doctors and nurses to provide basic health care services to the population and health extension 

workers can help extend scarce human resources such as in Ethiopia in 2003 (Bilal et al. 2011). 

 

4.2 Ensuring accessibility of health care to all 

 

In order to guarantee sufficient quantity of health care services to all, not only spatial but also 

income disparities in access to health care services should be reduced. Policy-makers should also 

consider vertical and horizontal equities. Persons with the same health conditions need to get 

equal quality of health care services (horizontal equity) while the level of treatment is expected to 

vary across individuals depending on the severity of health conditions (vertical equity). For 

instance, mothers with normal pregnancy need to get the same level of treatment regardless of 

their socio-economic, ethnic and geographic background, while mothers with high risk pregnancy 

need to get more intensive and sophisticated treatment.  

 

Investing in health-related infrastructure 

 

The development of health care infrastructure, particularly in rural areas, is crucial to enable a 

better access to health care services for the poor. The private sector has played an important role 

                                                           
3
 Amartya Sen’s talk at the 11

th
 Kolkata Group workshop in 2014 is available at 

http://www.thehealthsite.com/healthcare/the-state-of-healthcare-in-india-is-dismal-amartya-sen/ 
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in Africa in this regard and private-public partnerships constitute a win-win formula to meet the 

financial requirements of health infrastructure development (AfDB 2013a). Pursuing a regional 

approach involving several countries in health infrastructure projects is also a means to bridge the 

health infrastructure financing gap while supporting a more equal spatial distribution of health 

care services. Finally, the more extensive use of technology such as telemedicine and mobiles 

would not only minimize costs while providing access of primary health care services to the 

broader number of people especially the poor and vulnerable, but also allow remote health 

professionals working in primary health care to confer with specialists in secondary or tertiary 

health care services (The Economist 2011). Meanwhile, more specialized physicians should be 

given incentives to work in the poorest regions so that the vulnerable could also afford more 

easily secondary and tertiary care (AfDB 2013a). 

 

Reducing individuals’ spending in health 

 

A limited use of private insurance and the reduction of direct out-of-pocket expenditures are also 

prerequisites of inclusive health care services, since both private insurance and out-of-pocket 

expenditure are financial barriers for the low-income and deprived people trying to access health 

care services. In the Idea of Justice, Sen (2009) presents universal health care services as an 

idealistic dream which would enable uninsured people such as rural households and unemployed 

people to benefit from free medical assistance (World Bank 2014). In Sub-Saharan Africa, few 

countries such as Ghana, Rwanda and South Africa have taken steps towards the establishment of 

a universal health care services’ coverage. However, many services and drugs are still not 

covered and therefore financed by out-of-pocket expenditures (The Economist 2011). Micro-

insurance plans could be created as a first step in countries where universal health care services 

have not been established yet, to allow the poor and unemployed people to access basic health 

care service without paying Saving schemes such as the tontines have been a prevalent formula in 

West Africa for the moderately poor and vulnerable to pay the health insurance premium and 

access health care services (Baker and Siegelman 2010), while innovative health financing 

mechanisms such as  credit cooperatives and community associations have facilitated access to 

health insurance premiums (Morestin and Ridde, 2009; Le Gargasson and Salomé, 2010).  
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4.3 Improving the quality of health care services 

 

In order to improve the quality of health care services to all, the process of delivering health care 

should be optimized (World Bank 2014). A skilled public health workforce in sufficient number 

is essential. Adequate training and wage to doctors and other health workers including in rural 

areas, peer-review structures and interactivity between physicians who formulate diagnoses 

should be encouraged (Moss 2005). Performance-based remuneration can be an incentive for 

medical staff to provide quality care (McClellan 2013) but it requires the setting up and 

monitoring of specific process indicators on the medical staff as well as health outcomes 

indicators on the patient (AfDB 2013a). 

 

From the demand-side, patients benefitting from financial assistance should use care more 

effectively. Clear treatment guidelines, education and awareness programs as well as contacts 

with health professionals should be provided to engage patients in reducing waste and control the 

costs associated with health care services. 

 

5. Conclusion 

 

Over time, Health has increasingly been acknowledged as a key dimension of socio-economic 

development. In Sen’s capability approach, health is at the center of human and economic 

development. The recent concept of inclusive growth which provides sustainable and equitable 

economic opportunities to the entire population and includes the health sector as an important 

component of an inclusive development, has become a flaw concept as its definition and measure 

vary between authors and cannot grasp the multidimensional aspect of health care services’ 

performance across countries. Building an inclusive health index per se provides a better 

assessment of health care services’ performance across countries and allows for specific policy 

recommendations as part of an inclusive growth strategy. . Furthermore, past measures of health 

care services’ performances have failed to consider the three dimensions of inclusiveness, namely 

quantity, quality and accessibility.  
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We conceptualize an inclusive health index based on nine health indicators available at an 

international level which take into account the three conceptual dimensions of inclusive health 

care services. Built for 178 countries worldwide, we use two different methodologies for data 

reduction, the Totally Fuzzy Analysis and the Principal Component Analysis. The TFA provides 

a global score for inclusive health care services and a threshold below which we can consider that 

the countries are significantly deprived in terms of health care services’ inclusiveness. The PCA 

gives the coordinates of countries on the two first orthogonal axes that have the greatest variance. 

Positive coordinates on both axes indicate good inclusive health care services. Finally, using a 

regression of IHI over GDP per capita, we demonstrate that some countries are pursuing active 

inclusive health care policies independently of their level of development. 

 

In the case of Africa, our IHI shows that the region is performing the worst in terms of inclusive 

health care services. We provide some policy recommendations that could help governments 

creating a more inclusive health sector. First of all, we suggest a policy sequencing, with quantity 

and accessibility to be first improved before turning to quality. Second, we provide some policy 

measures to improve the three dimensions of inclusiveness. For instance, the quantity of health 

care services could be improved by increasing health expenditures, focusing on primary as well 

as preventive health care. The accessibility of health care services to all would be enhanced by 

investing in health-related infrastructure and by expanding basic public health coverage to all 

social groups. Incentives for health professionals to work in remote areas and to deliver quality 

rather than quantity healthcare services are key elements of more inclusive health care services. A 

skilled public health workforce in sufficient number should be available in all countries. Finally, 

governments should work hand in hand with multilateral organizations to promote inclusive 

health care services. The African Development Bank whose primary objective is inclusive growth 

could bridge the financing gap in health infrastructure, support public-private partnerships in 

health infrastructure, especially in rural areas, as well as a regional approach to health 

infrastructure development. Enhancing inclusiveness also requires the use of specific and reliable 

indicators that track and monitor regularly health care services’ performance, notably at a health 

facility level and that take into account the socio-economic, ethnic, gender and spatial conditions 

of the patients. 
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Annexes 

 

Table A.1. List of countries 

 

 

 

 

Asia & Pacific Europe (nonOECD) Latin America & Caribbean MENA OECD SSA

Afghanistan Albania Argentina Algeria Australia Angola

Armenia Belarus Barbados Bahrain Austria Benin

Azerbaijan Bosnia and Herzegovina Belize Egypt, Arab Rep, Belgium Botswana

Bangladesh Bulgaria Bolivia Iran, Islamic Rep, Canada Burkina Faso

Bhutan Croatia Brazil Iraq Czech Republic Burundi

Cambodia Cyprus Chile Jordan Denmark Cabo Verde

China Georgia Colombia Kuwait Estonia Cameroon

Fiji Hungary Costa Rica Lebanon Finland Central African Republic

India Latvia Cuba Libya France Chad

Indonesia Lithuania Dominican Republic Mauritania Germany Comoros

Kazakhstan Macedonia, FYR Ecuador Morocco Greece Congo, Dem, Rep,

Kiribati Malta El Salvador Oman Iceland Congo, Rep,

Korea, Rep, Moldova Grenada Qatar Ireland Cote d'Ivoire

Kyrgyz Republic Montenegro Guatemala Saudi Arabia Israel Djibouti

Lao PDR Romania Guyana Syrian Arab Republic Italy Equatorial Guinea

Malaysia Russian Federation Haiti Tunisia Japan Eritrea

Maldives Serbia Honduras United Arab Emirates Luxembourg Ethiopia

Micronesia, Fed, Sts, Turkey Jamaica Yemen, Rep, Netherlands Gabon

Mongolia Ukraine Mexico New Zealand Gambia, The

Myanmar Nicaragua Norway Ghana

Nepal Panama Poland Guinea

Pakistan Paraguay Portugal Guinea-Bissau

Papua New Guinea Peru Slovak Republic Kenya

Philippines St. Lucia Slovenia Lesotho

Samoa St. Vincent and the Grenadines Spain Liberia

Solomon Islands Suriname Sweden Madagascar

Sri Lanka Trinidad and Tobago Switzerland Malawi

Tajikistan Uruguay United Kingdom Mali

Thailand Venezuela, RB United States Mauritius

Timor-Leste Mozambique

Tonga Namibia

Turkmenistan Niger

Uzbekistan Nigeria

Vanuatu Rwanda

Vietnam Sao Tome and Principe

Senegal

Seychelles

Sierra Leone

Somalia

South Africa

South Sudan

Sudan

Swaziland

Tanzania

Togo

Uganda

Zambia

Zimbabwe
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Table A.2 – Summary statistics of indicators per region 

    

Immunization 
DPT 
(percentage 
of children 
12-23 
months) 

Density of 
physicians 
(per 1 000 
population) 

Government 
expenditure 
on health (% 
of total 
government 
expenditure) 

Maternal 
mortality 
ratio (per 
100 000 
live 
births) 

Tuberculosis 
(per 
100 000 
population) 

Life 
expectancy 
at birth 
(female) 

Improved 
sanitation 
facilities, 
rural (% of 
rural 
population 
with 
access) 

Improved 
water 
source, 
rural (% of 
rural 
population 
with 
access) 

Out-of-
pocket 
expenditure 
(% of total 
expenditure 
on health) 

Asia & 
Pacific 

Observations 35 35 35 35 35 35 35 35 35 

Mean 89.4 1.07 9.49 111.34 168.09 69.97 62.96 80.61 37.3 

Standard Deviation 11.58 1.03 4 87.13 126.78 4.27 29.6 16.58 22.11 

Maximum 99 3.58 19.93 400 498 81.37 100 100 74.41 

Minimum 59 0.53 1.5 26 13 60.51 13.3 32.8 0.09 

Europe 

Observations 19 19 19 19 19 19 19 19 19 

Mean 94.74 2.89 11.57 15.63 49.94 74.64 86.67 96.5 35.02 

Standard Deviation 5.48 0.93 2.74 9.98 42.86 2.91 13.37 3.67 12.85 

Maximum 99 4.31 16.6 41 159 80.75 100 100 64.66 

Minimum 76 1.14 5.21 1 5.8 68.69 54.4 88 13.89 

Latin 
America 

& the 
Caribbean 

Observations 29 29 29 29 29 29 29 29 29 

Mean 90.24 1.42 13.39 95.07 46.17 73.57 70.79 85.58 32.34 

Standard Deviation 6.99 1.32 5.51 74.79 44.58 3.84 22.05 11.47 15.26 

Maximum 99 6.72 27.66 380 206 79.71 99.4 100 63.69 

Minimum 68 0.21 5.49 14 1.4 62.7 16.3 47.5 3.48 

MENA 

Observations 18 18 18 18 18 18 18 18 18 

Mean 90.44 1.8 8.27 65.94 36.09 73.15 83.01 83.42 34.19 

Standard Deviation 15.08 1.72 3.9 89.13 32.73 4.88 24.74 18.84 19.41 

Maximum 99 7.74 17.76 320 115 79.85 100 100 71.68 

Minimum 41 0.13 3.97 6 1.8 61.35 9.2 46.5 8.54 

OECD 

Observations 29 29 29 29 29 29 29 29 29 

Mean 95.72 3.31 15.5 7.07 9.19 80.72 98.74 99.57 16.89 

Standard Deviation 3.43 0.84 2.99 4.79 5.75 1.88 3.89 1.06 6.42 
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Maximum 99 6.17 20.61 28 26 83.1 100 100 31.65 

Minimum 83 2.07 10.38 2 3.3 76.2 79.1 95 5.58 

SSA 

Observations 48 48 48 48 48 48 48 48 48 

Mean 79.49 0.19 10.57 453.89 285.34 57.59 25.9 61.5 37.36 

Standard Deviation 20.25 0.28 4.29 236.14 263.8 6.66 22.37 20.82 19.64 

Maximum 98 1.51 22.12 1100 1382 74.54 97.1 99.7 76.23 

Minimum 3 0.01 3.27 53 21 45.33 2.5 8.8 2.38 

World 

Observations 178 178 178 178 178 178 178 178 178 

Mean 88.51 1.52 11.49 168.63 126.79 69.8 64.53 81.38 32.66 

Standard Deviation 14.29 1.5 4.65 220.87 183.34 9.32 33.99 20.25 18.52 

Maximum 3 0.008 1.5 1 1.4 45.33 2.5 8.8 0.09 

Minimum 99 7.74 27.65 1100 1382 83.1 100 100 76.23 
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Table A.3 – Eigenvalues of the correlation matrix 

 

Components Eigenvalue Difference Proportion Cumulative 

Comp1 4.91531 3.57335 0.5461 0.5461 

Comp2 1.34196 .619873 0.1491 0.6953 

Comp3 .722091 .110532 0.0802 0.7755 

Comp4 .611559 .150805 0.0680 0.8434 

Comp5 .460754 .0480221 0.0512 0.8946 

Comp6 .412731 .147822 0.0459 0.9405 

Comp7 .26491 .0844294 0.0294 0.9699 

Comp8 .18048 .0902795 0.0201 0.9900 

Comp9 .0902007 . 0.0100 1.0000 

Note: Number of obs. = 178 / Number of comp. = 9 / Rho = 1.000 

 

Table A.4 – Corresponding Eigenvectors 

 

Variable Comp1 Comp2 Comp3 Comp4 Comp5 Comp6 Comp7 Comp8 Comp9 Unexplained 

Immunizati. 0.2876 0.1363 -0.6463 0.5854 -0.1285 0.3457 -0.0316 0.0282 -0.0213 0 

Physicians 0.3455 -0.1069 0.1339 -0.4137 -0.5823 0.5212 0.0777 -0.2298 0.1029 0 

Healthexpe. 0.1805 0.6040 0.4854 0.3686 -0.3778 -0.2510 -0.1292 -0.0047 0.0927 0 

Maternalmo. 0.4013 -0.0600 -0.1869 -0.1695 0.1995 -0.2888 -0.5025 -0.2429 0.5805 0 

Tuberculosis 0.2739 -0.3922 0.5149 0.4316 0.3798 0.3234 0.1368 0.0359 0.2256 0 

Lifeexpect 0.4192 -0.1169 0.1094 -0.0195 0.1313 -0.0812 -0.3759 -0.2047 -0.7689 0 

Sanitation 0.4064 -0.1091 -0.0325 -0.1765 -0.1082 -0.1653 0.0317 0.8664 -0.0092 0 

Water 0.3895 -0.0276 -0.1244 -0.0014 0.0214 -0.4454 0.7361 -0.3007 -0.0302 0 

Outofpocket 0.1915 0.6491 0.0089 -0.3222 0.5369 0.3542 0.1447 0.0558 -0.0162 0 

 



 

36 
 

Table A.5 - Correlation between the IHI (TFA and PCA) and the 9 indicators 

 
TFA PCA 

Immunizat

i. 
Physicians 

Healthexp

e. 

Maternal

mo. 

Tuberculo

sis 
Lifeexpect Sanitation Water 

Outofpock

et 

TFA 1.0000  
         PCA 0.9394*** 1.0000          

Immunizati. 0.5317*** 0.5822*** 1.0000 
        Physicians 0.8522*** 0.7613*** 0.3650*** 1.0000 

       Healthexpe. 0.5496*** 0.3626*** 0.2585*** 0.2193*** 1.0000 
      Maternalmo. -0.7818*** -0.8908*** -0.5317*** -0.6044*** -0.2212*** 1.0000 

     Tuberculosis -0.4797*** -0.5628*** -0.2518*** -0.4331*** -0.1005 0.4461*** 1.0000 
    Lifeexpect 0.8475*** 0.9213*** 0.4973*** 0.6851*** 0.3033*** -0.8641*** -0.6430*** 1.0000 

   Sanitation 0.8496*** 0.9480*** 0.4934*** 0.7054*** 0.2550*** -0.8002*** -0.5115*** 0.8185*** 1.0000 
  Water 0.7665*** 0.8611*** 0.5306*** 0.5795*** 0.2966*** -0.7562*** -0.4607*** 0.7533*** 0.7737*** 1.0000 

 Outofpocket -0.5474*** -0.4143*** -0.2878*** -0.2471*** -0.4913*** 0.3423*** -0.0191 -0.3025*** -0.2811*** -0.3075*** 1.0000 

Note: *** significant at 1% 
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Table A.6 – Simple regression of IHI over GDP per capita 

 

                                                                               

       _cons    -.5014756   .0529842    -9.46   0.000    -.6060418   -.3969095

      growth     .1050904    .005802    18.11   0.000     .0936399    .1165409

                                                                              

         TFA        Coef.   Std. Err.      t    P>|t|     [95% Conf. Interval]

                                                                              

       Total    4.52045802   177  .025539311           Root MSE      =   .0947

                                                       Adj R-squared =  0.6489

    Residual    1.57834832   176  .008967888           R-squared     =  0.6508

       Model     2.9421097     1   2.9421097           Prob > F      =  0.0000

                                                       F(  1,   176) =  328.07

      Source         SS       df       MS              Number of obs =     178
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