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Chile has experienced great success in terms of economic growth in the last decades. 

This growing economy brings changes in the Chilean health care system. Its health 

care system was primarily funded by state sources until 1981, when a major reform 

was introduced that established new rules for the health insurance market. Since then, 

Chile has a public-private mixed health care system, both in financing and delivery of 

services. Citizens can choose for coverage between the Public National Health 

Insurance and the Private Health Insurance system. However, these systems have a 

common funding source coming from the mandatory contribution of employees, 

equivalent to 7% of their taxable income with an approximate limit of US$2,800 

dollars. One of the more important Chilean health reforms towards the establishment 



 

 

of social guarantees was effective on July 2005, when the Regime of Explicit Health 

Guarantees, also known as Plan AUGE became effective. Plan AUGE is a health 

program that benefits all Chileans without discrimination of age, gender, economic 

status, health care, or place of residence. This plan includes the 69 diseases with 

higher impact on Chilean population in its different stages, but with feasibility of 

effective treatments. Changes in the health care system and its last reform brought 

questions about their impact on the distribution of health care services throughout 

country. Is Chile moving towards a better and more equitable health care system?  

The main purpose of this thesis is to investigate equity in health system finance and 

health care utilization as well as to explore alternative measurement of access to health 

care in Chile. The first two manuscripts examine equity issues in Chile. The purpose 

of the first one is to assess equity in health system finance in Chile, accounting for all 

finance sources. While equity in health system finance has been well studied in OECD 

countries, there are still few published empirical studies on Latin American health care 

systems, where there tends to be a wider gap in income-wealth distribution among 

states. This gap may increase the financial burden for people in the lower spectrum of 

income groups, which is the main concern in the first manuscript. It will focus on 

identifying policy variables that may contribute to more equitable distribution of the 

financial burden in health care. The equity principle we adopt for this study is the 

ability to pay principle. Based on this, we explore factors that contribute to inequities 

in the health care system finance and issues about who bears the heavier burden of 

out-of pocket (OOP) payment, progressivity of OOP payment, and the redistributive 

effect of OOP payment for health care as a source of finance in the Chilean health care 



 

 

system. Our analysis is based on data from the National Socioeconomic Survey 

(CASEN), and the 2006 National Survey on Satisfaction and OOP payments. Results 

from this study provide comprehensive understanding of the financial burden of health 

care in Chile. This study identified evidence of inequity, in spite of the progressivity 

of the health care system. Furthermore, our assessment of equity in health system 

finance identified relevant policy variables such as education, insurance system, and 

method of payment that should be taken into consideration in the ongoing debates and 

research in improving the Chilean system. Such findings will also benefit other Latin 

American countries that are concerned about equity in health system finance. 

The purpose of the second manuscript was to assess equity in health care utilization in 

Chile. Secondary data analyses from the National Socioeconomic Survey (CASEN) 

were performed to estimate the impact of different factors including AUGE in the 

utilization of health care services. We used a two-part model for the analysis of 

frequency of health care use in the country. Four other separate two-part models were 

also specified to estimate the frequency of use of preventive services, general 

practitioner services, specialty care and emergency care. An assessment of horizontal 

equity was also included. Results suggest the presence of pro-rich inequities in the use 

of medical care. The estimation of the two-part model found key factors affecting 

utilization of health care services such as education and the implementation of the 

AUGE program. These findings provide timely evidence to policy-makers to 

understand the current distribution and equity of health care utilization, and to 

strengthen availability of health services accordingly.  

The third manuscript was motivated by the previous findings. Its purpose was to 



 

 

explore an alternative measurement for health care access. The majority of studies 

nowadays use a single proxy to estimate access: the use of health care services. 

However, we saw many limitations on this approach since it only considers people 

that are already using the system and ignores those that are not. The final manuscript 

proposed a model to estimate access to health care services based on communitarian 

claims. The model identified barriers to health care access as well as the preferences of 

the community for priority settings. 
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Chapter 1 
INTRODUCTION 

 

1. 1. Introduction 
 
Chile has experienced great success in terms of economic growth and development in 

the last decades. The Chilean economic model has been cited as an example for other 

Latin American countries. However, economic growth has introduced some changes 

in the national health care system. Until 1980, the Chilean health care system was 

mainly funded by public resources, i.e. social security and government contributions. 

A reform was introduced in 1981 establishing similar rules to the ones prevailing in 

the insurance market. Since then, Chile has a mixed system of public and private 

insurance. But, has this new structure and new working system provided equality and 

equity to the Chilean health care system?  

According to the National Socio-Economic Characterization Survey (CASEN) 

preformed in 2003, the Chilean population is distributed unevenly throughout the 

health care system: 72% of the population is covered by the social insurance, 16% by 

a private insurance, 3% by the Armed Forces (FFAA), and 9% is uninsured. Some 

inequalities in the distribution of health insurance by income have also been detected. 

Quintile I (the lowest income quintile) is comprised mainly by social insurance 

members, approximately 87.7%, while only 30.6% of the people in quintile V (the 

highest income quintile) are affiliated to the social insurance. Conversely, 3.2% of the 

population under a private insurance belongs to quintile I, and 53.3% to quintile V. 

This evidence supports the idea of some disparities in the system. This thesis aims to 

investigate the main features of the Chilean health care system and to evaluate equity 
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in health system finance, and utilization of health care. This thesis also proposes an 

alternative model to measure access to health care systems. 

1.2. Statement of the Problem 
 
The main consequence of inequities and inequalities in health care is the increase of 

social disadvantages to groups already suffering them. There is a wide acceptance that 

equity refers to differences that are unnecessary, unfair and unjust, and reducible 

(Whitehead 1991). In this sense, this study intends to identify some of these 

disadvantages that occur in the Chilean health care system through an analysis of 

individuals financial burden, access and utilization of health care services. 

Methods for an appropriate measurement of health care access are still being 

developed. Previous studies mainly focus on the study of a proxy variable or a unique 

construct to quantify access to health care services. Some studies have concentrated 

their efforts on whether people are actually using health care services, i.e. utilization 

as a proxy to assess equity in access to health care. However, trying to measure access 

is especially difficult when there are different constructs that affect access. Based on 

this concern, this research aimed to propose a new model to estimate access to health 

care services based on communitarian claims. 

1.3. Purpose of the Study 
 
This study has a twofold purpose: first, to contribute to a better understanding of 

equity in finance and utilization of health care services in Chile; second, to provide an 

alternative model to assess access to health care.  
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The first part, the study of the Chilean health care system, intends to examine if 

inequities in health care exist. It also provides a framework that helps to improve 

equity in health care and an appropriate criterion to measure health inequities is 

defined for the Chilean case that may also apply to other Latin American countries.  

Tackling health care inequities requires more than just a health point of view: the 

social determinants that affect the individuals and community health in more and less 

advantaged groups, such as lifestyle, working conditions, social class, education, 

gender, historical context, and even political power have to be recognized. This study 

incorporated those different dimensions into the analysis of equity in health care. This 

research went beyond numerical differences and employed statistical and economic 

analysis and techniques to examine equity using two different household surveys. The 

equity analysis is a critical contribution to the Chile’s ongoing dialogue about how to 

improve the health care system. 

The second part of this research, the model to measure access, is seeking to expand the 

discussion about how to measure access. There is a need for a model that takes into 

consideration the different constructs that characterize the accessibility to health care 

services. We propose a new model that distinguishes the variability between 

communities, and allows communities to decide principles related to equity and access 

according to their preferences. 

1.4. Research Questions 
 
This study is organized in three main areas of interest involving equity in health 

system finance, equity in health care utilization, and modeling access to health care 

services, organized into three manuscripts. 
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Manuscript 1:  
 
What is the evolution of equity in health system finance in Chile? What are the 

challenges in achieving equitable health system finance and who is bearing the 

financial burden of out-of-pocket expenditures for healthcare? 

Sub questions:  

(1.1) What is the equity criterion in health system finance? 

(1.2) What are different financial sources for healthcare available in the 

country? What are the roles of private insurance (ISAPREs), social insurance 

(FONASA), and out-of-pocket? 

(1.3) What is the progressivity of the health care system? 

(1.4) Who is bearing out-of-pocket payment in the country?  

(1.4) What are the main factors contributing to inequities in the financial 

system? 

Manuscript 2: 
 
Is there equity in utilization of health care services in Chile? Has the Regime of 

Explicit Health Guarantees (AUGE) generated a real impact improving utilization of 

health care services? 

Sub questions:  

(2.1) What is the criterion to define equity in utilization of health care?  

(2.2) How equitable is the utilization of health care services in Chile? 

(2.3) What are the effects of need factors and non-need factors in the 

utilization of health care services? 
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Manuscript 3: 

What is an appropriate construct to measure access to health care? What is the 

impact of different cultures or communities on issues of health care service 

access? How can a measure of access include barriers to health care services 

and community’s preferences?  

1.5. Significance of the Study 

This study provides a theoretically based framework for understanding equity in health 

system finance and utilization of health care services. It also provides a comprehensive 

perspective of the situation of the Chilean health care system, and helps to provide 

theoretical and empirical foundation for future health care policies in the country. At 

the same time, this study opens the door to evaluate and compare the Chilean health 

care system with other countries in Latin America and worldwide. 

This study also provides new insights for the debate on how to measure access to 

health care services. It also provides a new model to quantify access. 

1.6. Overview of the Dissertation 

Chapter 1 introduces the problem and the motivation for this study. It identifies three 

research questions and their purposes. It includes the significance of the study and an 

overview of the dissertation. 

Chapter 2 gives a background of the health care system in Chile. It provides a 

literature review of theories and empirical evidence of equity and equality in the health 

care system in Chile and other countries. 
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Chapter 3 presents the first manuscript entitled “Equity in health system finance in 

Chile”. 

Chapter 4 contains the second manuscript entitled “Equity in health care utilization in 

Chile”. 

Chapter 5 includes the third manuscript entitled “A model to measure health care 

access”. 

Chapter 6 summarizes the main conclusions from this study. 

 

 

1.7. Reference 

Whitehead, M (1991) The Concepts and Principles of Equity and Health, WHO, 
EURO Report. 
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Chapter 2 
LITERATURE REVIEW 

 

2.1. Background of Health Care in Chile 
 

2.1.1. Chile 

Chile is located in the south west of South America. Its longitudinal extension reaches 

4,200 km (2,610 miles), and 8,000 km (4,970 miles) if one consider the Chilean 

Antarctic (Sernatur, May 16, 2009). Chile borders Peru to the North, Bolivia to the 

Northeast, Argentina to the East, the Pacific Ocean to the West, and the South Pole to 

the South. 

According to the 2002 census, Chile’s population is 15,116,435 people (INE, 2003). 

Most of the Chilean people live in urban areas, approximately 86.6%, while just 

13.4% of the population lives in rural areas (INE, 2003). Chile is divided into 15 

regions, and the capital is Santiago with 40% of the population living there. 

2.1.2. Government System 

Chile is a Republic with a democratic government system. The Chilean Republic is 

divided into three independent branches: the executive, the judiciary, and the 

legislative branches (Chilean government, April 15, 2009). The President of the 

Republic, who is the major authority of the country, heads the executive branch. Since 

March 2010 and for four years, Sebastián Piñera holds this position. One of the roles 

of the President is to designate Ministers of State such as the Ministry of Health. The 

Judiciary branch is headed by the Supreme Court, which dictates justice supported by 
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the Court of Appeals. The Legislative branch is bicameral composed by the House of 

Representatives and a Senate. These three branches are framed by the Politic 

Constitution of the Republic of Chile, promulgated on September 11th, 1980, and 

amended nine times. The last amendment came into force on August 26th, 2005. 

2.1.3. Health Care System 

Chile has a mixed health care system both in the funding and delivery of services. 

Citizens can choose coverage from the public National Health Insurance or the private 

health insurance. However, both systems are funded by the mandatory contribution of 

employees: 7% of their taxable income with a limit of 60 “unidades de fomento” 

(UF)1, equivalent to US$2,852.50 dollars (Banco Central de Chile, August 5, 2011). 

All the system is regulated and supervised by the Chilean Ministry of Health and the 

Superintendent of Health. 

2.1.3.1. Public Health Care System 

The National Health Insurance is structured under different organizations: the Ministry 

of Health (MINSAL), Health Services (SS), the National Health Fund (FONASA), the 

Public Health Institute (ISP), and the Central Supply Clearinghouse (CENABAST), 

among others. 

The National Health Fund is the public organism responsible for the coverage of those 

who pay the 7% of their taxable income to FONASA. Also FONASA completely or 

partially covers those people with lack of resources. FONASA is structured in 4 

groups classified by income: people in groups A and B receive free health care 

                                                
1 1 UF is equivalent to $21.954,30 Chilean pesos (August 5, 2011) 
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services, group C have to pay 10%, and group D pay 20% of health services. 

FONASA provides coverage to more than 11 million of beneficiaries, without 

discrimination of age, sex, level of income, number of dependents, or legal pre-

existing conditions (FONASA, May 30, 2009). 

The ISP is the organism in charge of quality assessment of laboratories, disease 

surveillance, control and supervision of medicines, cosmetics and medical devices, 

among others. The CENABAST aims to purchase drugs and supplies for the public 

health care system. 

2.1.3.2. Private Health Care System 

Private health Insurances or ISAPREs are private institutions that administer the 7% of 

taxable income of workers who have chosen to be covered by the private system. 

There are seven ISAPREs in the country (Superintendencia de Salud, August 8, 2011) 

that provide services to approximately 16% of the Chilean population (ISAPRE, 

August 5, 2011). ISAPREs can offer different premiums to their customers to improve 

their health plans. ISAPREs are controlled by the Superintendence of ISAPREs 

(Organización Panamericana de la Salud, 2002).  

2.1.3.3. Other Insurances 

There is an additional insurance for employees in case of accidents or diseases related 

to their workplace. This insurance is administered by the Mutual of Employers and is 

funded by employers. It corresponds to the 0.9% of the workers wage, but can increase 

depending on the risk of the organization.  
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2.1.4. Regime of Explicit Health Guarantees (Plan AUGE) 

The Regime of Explicit Health Guarantees, also known as Plan AUGE, is a health 

program that benefits all Chileans without discrimination of age, gender, economic 

status, health system, or place of residence. The plan covers the most serious diseases 

during specific stages with possibility of recovery (Gobierno de Chile, May 31, 2009). 

Plan AUGE includes a total of 56 health conditions, accounting for 70 percent of years 

of healthy life lost in the Chilean population, and it is conceived under a social 

framework. This is the first program in the country and in Latin America that includes 

social guarantees and legally establishes principles of access, quality, opportunity, and 

financial protection for the people (World Bank, 2008).     

According to the Law No. 19888, AUGE is funded by a temporary increase in the 

consumer and tobacco taxes, customs revenues, sale of the state’s minority in public 

health enterprises, pre-existing FONASA funds, and potential increases in co-

payments, and other reallocation of resources from other sectors. 

The ex-president of Chile, Michelle Bachelet, committed to increase the number of 

health conditions covered by AUGE to at least 80 by 2010. 
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2.2. Literature Review 
 

2.2.1. WHAT IS EQUITY? 

According to the International Society of Equity in Health (ISEqH), equity is defined 

as "the absence of potentially remediable, systematic differences in one or more 

aspects of health across socially, economically, demographically, or geographically 

defined population groups or subgroups". Equity in health services "implies that there 

are no differences in health services where health needs are equal (horizontal equity) 

or that enhanced health services are provided where greater health needs are present 

(vertical equity)" (Starfield, 2001). The World Health Organization (WHO) defines 

inequity as “differences [in health status], which are unnecessary and avoidable, but in 

addition are considered unfair and unjust”.   

In general equity can be referred as social justice: social justice about the things that a 

person has as a right (Wagstaff & Van Doorslaer, 2000). The two most cited theories 

of health care justice in philosophical literature are the libertarian and the Marxist 

theories. Libertarians respect the natural rights for life and possession and Marxists 

emphasize distributions according to need (Wagstaff & Van Doorslaer, 2000). The 

main concern for libertarians is ensuring minimum standards, while egalitarians or 

Marxists main concern is to ensure that health care is financed in relation to the ability 

to pay and the health care delivery is allocated on the basis of need (Wagstaff & Van 

Doorslaer, 2000). We have two clearly opposite points of view about what is equity in 

the health care context. 
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Sen provides an argument to talk about medical needs (Sen, 2000). He discusses that 

the capabilities of individuals and also groups to benefit from economic and social 

development are conditioned by health equity. Sen defined a distinction between 

capabilities to function and functionings. Functionings constitute what people do or 

are, and are seen as constitutive of individuals well being. Capabilities to function are 

the mix of functionings from which a person can choose (Wagstaff & Van Doorslaer, 

2000). The main equity objective is to create opportunities to provide equal health for 

all. Thus, equity has a big impact on health care policies about distribution and 

redistribution of health care.   

In order to understand more about equity we need to define mechanisms of causality, 

justice and socioeconomic development (Vega, 2001). In distributive justice, as 

applied to health, the most influential theory is the one proposed by John Rawl (1971, 

1973), who set two main principles: first, “each person is to have an equal right to the 

most extensive scheme of equal basic liberties compatible with a similar scheme of 

liberties for others”, and second “social and economic inequalities are to be arranged 

so they are to be of the greatest benefit to the least-advantaged members of society, 

and offices and positions must be opened to everyone under conditions of fair equality 

of opportunity (Rawl, 1971).” 

Health equity cannot be concerned just with health in isolation. To understand and 

fight against health care inequities is required to look to the society as a whole, as well 

as the human biology and clinical issues of how people handle diseases and disabilities 

(Evans, Whitehead, Diderichsen, Bhuiya, & Wirth, 2001). Whitehead (1992) proposed 
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seven principles to decrease the level of inequities: improving life and work status, 

promoting better life habits, letting people participate in the policy-making process, 

decentralizing the decision-making process, carrying out multisectoral analysis about 

health impact, keeping equity as an important issue in the global agenda, establishing 

accessible and high quality services, and basing equity policies on adequate research, 

control and evaluation (Whitehead, 1991). 

Previous studies have attempted to better understand the situation of equity in Chile. A 

study promoted by a governmental initiative and carried out by Jadue and Marin 

(2005) focused on health equity issues and with the objective of identify social 

determinants of health in Chile. Social determinants are understood as social 

conditions that affect people life and health creating inequities. Therefore, health care 

is not the only and main factor that can affect health, social determinants given by the 

places where people live and work are also important (Jadue & Marín, 2005).   

There are some additional efforts to achieve a better knowledge of equity in Chile. 

Chile is one out of the twelve countries that are involved in the “Global Alliance of 

Health Equity.” The main objective of this alliance is to ensure by 2015 that each 

participant country has an integrated system to monitor health inequities. In this way, 

these countries can evaluate and make informed decisions about what health policies 

will help to reduce the inequity gap. The countries that are participating in this 

initiative are Bangladesh, Peru, Burkina-Faso, South Africa, China, Chile, Thailand, 

Uganda, Ecuador, Zambia, India, Zimbabwe and Kenya (Equidad Chile 2010). 
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2.2.2. EQUITY IN HEALTH SYSTEM FINANCE 

Many studies have been conducted to measure equity in health system finance. The 

literature has mainly focused on measurements of how health care is financed 

according to ability to pay (Wagstaff & Van Doorslaer, 2000).  

Equity is referred as horizontal and vertical equity. Horizontal equity is when a person 

with equal needs receive similar treatments, without consider any other factors or 

characteristics, i.e. a person with equal ability to pay makes similar payments for 

health care. Thus, vertical equity is when a person with different ability to pay makes 

unequal payments for health care. 

One well-known vertical equity index is the Kakwani’s progressivity index. This 

index measures the degree in which a tax or other source of finance departs from 

proportionality (Wagstaff & Van Doorslaer, 2000). The formula for Kakwani’s index 

is: 

!K = Cpay – Gpre, 

Where Cpay is the concentration index for payments, and Gpre is the Gini coefficient 

for pre-payment income. !K takes a positive value when the system is progressive and 

a negative value when the system is regressive. 

Most of the research in the literature study horizontal equity. Thus, several measures 

of income distribution and public finance have been developed, however, just the Gini 

index proposed by (Aronson & Lamber, 1994) has been significant in the analysis of 



 

 

15 

inequities. In analysis of horizontal equity, the Gini index is estimated for pre-payment 

income and post-payment income. Then, these Gini coefficients are compared to 

evaluate the existence of inequities in the system. Aronson et al. (1994) found four 

factors that may affect the differences between pre and post payment income that are 

reveled by Gini indexes: proportion of income spent on health care, progressivity of 

the health care system, level of horizontal inequity, and changes in the pre-payment 

income distribution to the post-payment income distribution (Wagstaff et al., 1999).  

The analysis of inequity also includes the assessment of the redistributive effect of 

equity in health system finance. Aronson, Johnson, & Lambert (1994) proposed the 

following formula, see equation 1: 

! 

(1) RE =
g

1" g
# 

$ 
% 

& 

' 
( KT " )X* GF(X ) " GX "T "CX "T[ ] 

 
Where KT is the Kakwani index computed on the assumption that everyone faces the 

same tax schedule. KT is measuring the disproportionality that exists because tax 

payments are more unequally distributed than income pre-tax payments.  g represents 

the share of income taken in tax. This first term is called V by (Aronson et al., 1994). 

V, the vertical progressivity effect, measures the reduction in the Gini coefficient that 

occurs given a differential tax treatment (pre and post tax income distribution). It is 

explaining the redistributive effect which depends on the progressivity of the tax and 

also in the average income that it is taken by the tax (Wagstaff & Van Doorslaer, 

2000). 
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"X is the product of the population share squared and the post-tax income share of 

households with income x, GF(x) is the Gini coefficient for post-tax income for 

households with pre-tax income x. This second term is called H, and represents 

classical horizontal inequity (Wagstaff & Van Doorslaer, 2000).  

Finally, GX-T is the post-tax Gini coefficient, and CX-T  is the post-tax concentration 

index obtained by ranking households first according to their pre-tax income and then 

within each group of pre-tax equals by their post-tax income. This third term, which is 

known as R, indicates the reranking from pre-tax distribution to post-tax distribution 

compared to the post-tax Gini coefficient with the post-tax concentration curve. If 

there is evidence of no reranking, then R is equal to zero (Wagstaff & Van Doorslaer, 

2000). 

Studies in Chile 

Bitrán et al. (2000), in a study of equity in health care finance in Chile, found that the 

government subsidized all the benefits received by indigents. FONASA beneficiaries 

groups B, C and D pay all the benefits they receive if they can do it; otherwise the 

government will finance them. Non FONASA beneficiaries pay just 75% of the 

benefits they receive from FONASA, and no cross-subsidies benefit other FONASA 

groups (Bitrán, Muñoz, Aguad, Navarrete, & Ubilla, 2000). 

Chile has a household income GINI coefficient of 0.57 according to an analysis of the 

National Socio-Economic Characterization Survey (CASEN) 1993 (López & Miller, 

2008). Additionally, the government expenditure in health as a percentage of GDP has 
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been growing the last years, from 2.0 in 1987-89 to 2.9 in the period 1987-2005, see 

Table 1. 

Table 1 – Government expenditure by function 1987-2005 (% of GDP) 

 
Source: DIPRES 2006 

 

2.2.3. EQUITY IN HEALTH CARE ACCESS AND UTILIZATION 

According to the CASEN 2003, the Chilean population is distributed unevenly 

through the health care system: 72% of the population is covered by FONASA, 16% 

by an ISAPRE, 3% by the Armed Forces (FFAA), and 9% is uninsured. There are 

inequalities in the distribution of health insurance by income. Quintile I is composed 

mainly by FONASA members, approximately an 87.7%, while only 30.6% of the 

people in the quintile V are affiliated to FONASA. Inversely, 3.2% of the population 

in ISAPRE belongs to quintile I, and 53.3% to quintile V. See figure 1. 
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Figure-1 Distribution of health insurance by quintile 

 
Source: Iniciativa Chilena de Equidad en Salud, CASEN 2003. 
 

A study of the new health module of the CASEN 2000 suggests the presence of 

inequalities in health care access from a need point of view. According to the study, 

12.9% of the surveyed people had a need for health care, but only 72% of them 

thought about asking for health care. Of this 72%: 78.5% gave up their need for health 

care, 14.5% did not have the money to pay for health care services, 3.9% were rejected 

by the health care system, and 3.1% lack of access. The same analysis was conducted 

with the data from CASEN 2003; again 12% of the population reported a need for 

health. 73% of this universe satisfied their needs for health care, while 27% failed to 

do so. The main reasons given by participants to discontinue their health care were: 

78.3% desisted from the demand for health care services, 13.5% had economic 

problems, 13.5% was rejected by the system, and 2.8% had access problems to the 

services. Table 2 shows the reasons for people to not satisfy their need for health by 

quintile. 
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Table-2 Reasons not to demand health care 
Income Quintile by Household Reasons not to demand health 

care I II III IV V Total 
Gave up the need 73.5 76.3 75.2 82.3 91.3 78.3 
Economic problems 15.8 13.7 14.2 13.0 7.7 13.5 
Access problems 4.2 2.8 4.0 1.0 0.3 2.8 
Ask for health care, but did not 
receive it 

6.4 7.1 6.6 3.6 0.7 5.4 

Total 100 100 100 100 100 100 
Source: Iniciativa Chilena de Equidad en Salud, CASEN 2003. 
 

There are several measures that have been proposed in the literature to analyze equity 

in health care access and utilization. However, these measures seems to be sensitive to 

different factors such as adjustments of access by health needs or types of medical 

care (e.g. primary versus hospital care) (Macinko & Starfield, 2002). 

One way to measure utilization of health care services is running regressions and then 

analyzing if the intercepts and slope coefficients are the same by income group. 

However, this methodology has some disadvantages, which include the definition of 

variables that should be included in the model, and the problem to quantify inequities 

using regression coefficients (Wagstaff & Van Doorslaer, 2000).  Another equity 

measure for health care utilization is the direct standardization method for income 

group (Wagstaff, Van Doorslaer, & Paci, 1991). 

The formula is presented in equation 2: 

! 

(2) HIWVP =1" 2 LM
+ (p)dp = CM

+

0

1
#  
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, CM
+ represents the concentration index for directly need-standardized medical care, 

which is twice the area between the medical care concentration curve LM
+ (p) and the 

diagonal. 

This formula depends on grouped data and the number of income groups, which 

constitute a disadvantage of the methodology. An alternative methodology that 

overcomes this problem is the indirect standardization-based index; see equation 3. 

! 

(3) 2 LN (p) " LM (p)[ ]dp = CM0

1
# "CN  

Horizontal inequity is measured by comparing actual utilization of medical services 

LM(p) with the need concentration curve LN(p). Horizontal inequity, therefore, is 

defined as twice the area between the need for health care services and the medical 

care concentration curve. CN indicates concentration curve for need. When HIwv takes a 

positive value, horizontal inequity is favoring the better off, oppositely if HIwv takes a 

negative value, horizontal inequity is favoring the worst off. A zero value indicates 

that the proportion of need and medical care is proportional irrespective of income 

(Wagstaff & Van Doorslaer, 2000). 

Van Doorslaer et al (2000) conducted a study to assess health care utilization in 10 

European countries and the United States of America. The authors used self-report and 

chronic illness as a measure of health status and built a concentration index to measure 

horizontal equity. Horizontal equity was measured comparing medical care needed by 

each income group and medical care obtained by each group. Need was defined as the 

use of health care that an individual should receive given his/her age, gender, and self-
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reported health.  The authors did not find horizontal inequity after adjusting for 

medical need among the lower income groups. However, they also mentioned that one 

limitation was the use of an aggregate measure of utilization because it can hide some 

elements of medical care. Among the 10 countries studied, there was a tendency of 

pro-rich distribution for physician contacts. Also, there was a similar pattern of use of 

general practitioners services for every income group among the countries, with the 

exception of Belgium and Ireland. These two countries showed a greater use of 

general practitioners in the low-income group. Additionally, the authors did not find a 

relationship between health care system and variations in equity. They conclude, "in 

the late 1980s and early 1990s, the health care systems of [the countries studied] 

appeared to perform reasonably well on the horizontal equity criterion as applied in 

our methods (van Doorslaer et al., 2000)”. 

In Ecuador, a study was conducted to assess equity in access to health care for the 

population who has the General Health Insurance Program. The methodology of study 

includes the use of Concentration Index, Atkinson distributional method, and weighted 

Utilitarian social welfare function. The study suggested that the General Health 

Insurance Program improved access to health care, but it made the distribution of 

health care services inequitable (Waters, 2000a).  

Studies in Chile 

A study assessed the effect of decentralization in the equity of resource allocation and 

utilization of services. Equity in health care finance was measured through the analysis 

of municipalities per capita expenditures. And the use of health care services was 
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estimated to assess equity in health care utilization. According to this paper, 

decentralization did not affect equity, moreover, helped to reduce inequities through 

the reduction of the gap between lower and upper income individuals. Between the 

years 1991 and 1996 the ratio between the richest and poorest deciles went from 2.2:1 

to 1.6:1, and the use of primary care services between 1992 and 1996 increased from 

6.73 to 7.16 (Bessert, Larranaga, Giedion, Arbelaez, & Bowser, 2003).  
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1. Introduction 

Inequalities in health care financial burden are one of the major concerns in all 

countries around the world, whether they are high income or low income. Inequalities 

in general can affect, among other things, health outcomes, utilization and access to 

health care services (Wagstaff, Van Doorslaer, & Watanabe, 2003). While issues of 

equity in health system finance have been well studied in member countries of the 

Organization for Economic Cooperation and Development (OECD), there are still few 

published empirical studies on Latin American health care systems where it tends to 

be a wider gap in income-wealth distribution among states. This gap may increase the 

financial burden in health care for people in the lower spectrum of income groups. 

In Latin America, Chile is one of the countries that have experienced rapid economic 

growth in the last decades. The growing economy brings changes in the Chilean health 

care system, which was primarily funded by state sources until 1981 when a major 

reform was introduced establishing new rules to the health insurance market. Since 

then, Chile has a mixed system of public and private insurance.  

The purpose of this study is to assess equity in health system finance. Specifically, it 

explores issues about who bears the heavier burden of out-of pocket (OOP) payment 

in Chile. Throughout this study we explored whether the poor are able to pay for 

health care services, and what are possible policy variables that may contribute to 

more equitable distribution of financial burden in health care.  
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In Section 2 of this paper, we briefly introduce the Chilean health care system. In 

section 3 we describe the data and methods to measure progressivity and the two-part 

model. This is followed by a description of variables in Section 4. The main empirical 

results are reported in Section 5. Finally, we discuss policy implication of this study 

and recommendation for future studies in section 6. 

2. Chilean Health Care System 

Chile has a mixed health care system both in financing and delivery of services. 

Citizens can choose between public or private health insurance. These two systems 

share a common financing source: the obligatory contribution of employees, which is 

an earmark of 7% income tax with a limit of 60 “unidades de fomento” (UF), 

equivalent to US$2,852.50 dollars (Banco Central de Chile, August 5, 2011). The 

whole system is regulated and supervised by the Chilean Ministry of Health and the 

Superintendence of Health. 

In 2009, health care expenditures constitute 8.2% of the country’s Gross Domestic 

Product, of which 46.8% was spent by the general government and 53.2% by the 

private sector. The general government expenditure on health represented 15.6% of 

the total government expenditures. OOP spending on health care were 64.6% of the 

private expenditure on health (WHO, 2011). 

2.1. Public Health Care System 

The National Health Fund (FONASA) is the public organization responsible for the 

coverage of those people who choose to pay 7% of their taxable income to this fund. 

FONASA is structured under four levels of income groups, groups A and B receive 
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free health care services, beneficiaries in group C pay 10% for health services, and 

those in group D pay 20%. FONASA provides coverage to more than 11 million of 

beneficiaries, without discrimination of age, sex, level of income, number of 

dependents, or legal pre-existing conditions (FONASA, May 30, 2009). 

2.2. Private Health Care System 

Private Health Insurances, or ISAPREs hereafter, are private institutions in Chile that 

administer the 7% of taxable income of workers who have opted to be covered by this 

option. There are seven ISAPREs in the country (Superintendencia de Salud, August 

8, 2011) that provide services to approximately 16% of the Chilean population 

(ISAPRE, August 5, 2011). ISAPREs can agree on premiums with their customers to 

improve their health plans.  

2.3. Other Insurances 

CAPREDENA is the National Defense Pension Fund, which provides insurance to 

active and retired military personnel. In the same sense, DIPRECA is the National 

Insurance for the Police in the country.  The government administers both systems. 

There is an additional insurance for employees who suffer a workplace accident or 

disease. This insurance is funded by employers and corresponds to 0.9% of workers 

wage, but it can increase depending on the risk of the organization.  

2.4. Regime of Explicit Health Guarantees (Plan AUGE) 

The Regime of Explicit Health Guarantees, also known as Plan AUGE, is a health 

program socially conceived that benefits all Chileans without discrimination of age, 

gender, economic status, health status, or place of residence. The plan includes the 
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most serious diseases in its different stages, but with feasibility of solution (Gobierno 

de Chile, May 31, 2009). Plan AUGE currently includes a total of 69 health 

conditions, accounting for 70% of years of healthy life lost in the Chilean population, 

and will increase to at least 80%. This is the first program in Latin America that 

includes social guarantees that legally establish principles of access, quality, 

opportunity, and financial protection (World Bank, 2008). According to the Law 

19888, AUGE is financed by a temporary increase in the consumer taxes, the tobacco 

tax, customs revenues, sale of the state’s minority shares in public health enterprises, 

pre-existing FONASA funds, and potential increases in co-payments, and other 

reallocation of resources from other sectors. 

3. Data And Research Method 

3.1. Data 

The data for this study are drawn from the National Socioeconomic Survey (CASEN, 

1992-2009) and the 2006 Satisfaction and Out-of-Pocket (OOP) Payment Survey. 

Both surveys use representative random sample from the national population.  

CASEN is a biannual household survey that represents the national, regional, urban, 

and rural areas in Chile. The survey has been carried out in the following years: 1985, 

1987, 1990, 1992, 1994, 1996, 1998, 2000, 2003, 2006, and 2009. The main purpose 

of the survey is to describe the socioeconomic situation in Chile; it also includes a 

section on health. The sampling method used is multi-stage random sampling with 

geographical stratification and clustering. The final sample for each year is close to 

65,000 households and 260,000 individuals. 
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The first National Survey on Satisfaction and OOP payments was carried out in 2006 

and there are no new versions of this survey yet. It also represents national 

households. The sample design is strictly probabilistic, multistage (5 stages), 

geographical stratification and conglomerates. The sample of the survey involves 

4,558 households or 16,519 people. 

Using this rich data, the research method for this study considers two different 

alternatives to examine equity issues. The starting point involves the use of multilevel 

analysis for the years 1992 to 2009 to estimate factors associated with financial burden 

of health care in Chile. Multiple logistic regression and two-part model will allow us 

to detect the presence of inequity. However they do not produce quantification of it. 

Therefore the second step in this research includes the computation of progressivity 

indexes. 

3.2. Equity in Health System Finance 

Equity as a concept of social justice is based on principles of valuing and 

understanding human rights and distributive justice. This research will adopt an 

egalitarian principle where health care is financed in relation to ability to pay (ATP). 

That is, those with equal ATP make similar payments for health care (horizontal 

equity) and those with greater ATP make higher payments (vertical equity). 

3.3. Method of Analysis  

3.3.1. Multiple Logistic Regression 

Multiple logistic regressions were conducted to analyze trends between the years 1992 

and 2009 with the data collected by the CASEN survey. The dependent variable for 
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this model is health care payment, which involve four non-ordered categories: pay, 

sometimes pay, other type of payment, and do not pay. The explanatory variables 

includes year of data, age, married, gender, work status, school, income, insurance, 

region, zone, number of people in the households, number of people in the family, 

type of medical care, type of health facility, and AUGE.  Following this multiple 

logistic analysis a more specific two-part model has been estimated for the year 2006 

using the Satisfaction and OOP payment survey. Results from the two-part model will 

assist us to compare and support main findings from multiple logistic models. 

3.3.2. Two-part model 

This study defines individual’s OOP payment for the year 2006 as the unit of analysis. 

OOP payment for health care services is expected to suffer a skewed distribution 

around the zero value. For instance, people who do not use health care services will 

pay $0 for medical care.  In addition, there are many people with expensive medical 

care. To address this issue, we use a two-part model developed by Manning and his 

colleagues in the RAND Health Insurance Experiment (Manning, Duan, & Rogers, 

1987; Manning et al., 1981).  

The first part of the model involves the estimation of a logit model that describes the 

distinction between non-users and users of health care services. The second part of the 

model consists of the estimation of an ordinary least square regression for OOP 

payment for those with non-zero expenses.  The theoretical foundation of this model is 

that health care utilization depends on a two-step process; the first step is the decision 

of the patient to look for health care services, then the second step consists of the 

influence that providers have over patients in their decision about the intensity and 
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frequency of the health care services required, for example number of follow-up visits 

or number of surgeries (Chi, Lee, Tsai, & Chen, 2007). The dependent variable for the 

logit model is a binary variable (0 = without use of health care, and 1 = with use of 

health care). For the regression model, the dependent variable is the natural logarithm 

of OOP payment and the explanatory variables are age, gender, civil status, education, 

region, work status, and the following expenditures: food, transportation, education 

and recreation, and housing and clothing, also insurance system, and additional 

insurance. 

The utilization of health care is described by equation 1: 

! 

(1) E(USEi | xi) = Pr(USEi > 0 | xi) " E(USEi |USEi > 0,xi)  

USEi indicates the quantity of health care consumed by an individual i; xi represents 

socioeconomic and demographic factors that affect the demand for health care. To 

estimate the model, the total observations (n) were sorted in a way that all the 

observations with health care use (N) were first, and then the remaining observations 

with zero health care use (n-N). Therefore, two likelihood equations for the two 

population groups, equation 2 and equation 3, were defined: 

With health care use: 

! 

(2) Li
p = Pr(USEi > 0 | xi) " density(USEi |USEi > 0,xi) i =1,...,N  

Without health care use: 

! 

(3) Li
0 = Pr(USEi = 0 | xi) =1"Pr(USEi > 0 | xi) i = N +1,...,n  

In this way, the likelihood function for all the observations is described by equation 4: 
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! 

(4) L = (Pr(USEi > 0 | xi
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, where di = 1 if positive usage and di = 0 otherwise.  represents the first part of the 

model, the contact decision of the patient with the health care service, while  

models the second part of the model, i.e. the intensity and quantity decision that 

represent the expenditures in medical care.  

 is modeled in equation 5 (Duan et al 1983): 

! 

(5) "1 =

USEi > 0 if Ii = #1 j x ji +$1i > 0, i =1,2,...,N
j=1

k
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USEi = 0 if otherwise
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and  is modeled in equation 6 (Duan et al 1983): 

! 

(6) "2 = log(USEi | Ii > 0) = #2 j
j=1

k

$ x ji +%2i  

, where  and  are the parameters that we need to 

estimate. 

We use the modification proposed by Chi et al. (2007) to transform the utilization 

equation into an expenditure equation, replacing =log(pricei), and  adding and 

subtracting log(pricei) on both sides of the equation, we finally obtained equation 7: 

 

(7)  

 

We use equation 7 to model expenditure behaviors. 
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3.3.3. Progressivity Index 

Progressivity analysis is carried out to quantify inequalities in health care expenditure. 

It measures the deviation between OOP payment and ATP. As ATP increases, we can 

state that a system is progressive (regressive) if health care payments accounts for an 

increasing (decreasing) proportion of ATP, while it is proportional if spending are in 

the same proportion of ATP (Yu, Whynes, & Sach, 2008) 

ATP in this study is measured through an approximation of household consumption 

net of nondiscretionary expenditures. Two ways are implemented to assess 

progressivity of OOP payment; one is through the percentage that OOP payment 

represents for households expenditures organized by quintile, and through the use of 

concentration curves. 

3.3.4. Concentration curve 

A concentration curve plots the cumulative proportion of ill (health) against the 

cumulative proportion of the population ranked by socioeconomic groups; see Figure 

1. 

Figure-1 Concentration Curve 
 
  
 
 
 
 
 
 
 
 
 
 
 
Source: ADePT-World Bank 
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If the ill (health) distribution is equal across socioeconomic status, then a diagonal in 

the graph will represent the concentration curve; everybody enjoys the same health. If 

the poorer group has poor health, then the concentration curve lies below the diagonal. 

The further the concentration curve is from the diagonal, the greater the level of 

inequality in health.  

Based on the concentration curve, a concentration index can be estimated, which 

corresponds to twice the area between the concentration curve (L(s)) and the diagonal. 

The concentration index can take values between -1 (the poorest suffer all of the ill 

health) and +1 (the richest suffer all of the ill health). A value of 0 means there is no 

correlation between ill (health) and socioeconomic status (Wagstaff et al., 2003). 

3.3.5. Kakwani progressivity index 

Kakwani’s index measures twice the area between the Lorenz curve (cumulative 

distribution of the probability distribution of wealth or income) and the concentration 

curve for health payments. Kakwani’s progressivity index takes values between -2 to 

1. A negative value means that the financial burden is concentrated in the poorest 

person, a positive value indicates the opposite, i.e. the financial burden is concentrated 

in the better off, while perfect equality is found with a value of zero. 

3.3.6. Decomposing redistributive effect 

This study use the formula proposed by Aronson et al (1994) to measure equity in 

heath system finance. The redistribution effect depends on four factors (Van Doorslaer 

et al., 1999): 
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1. The progressivity of the health care financing system, 

2. The proportion of income going to finance health care, 

3. The degree of horizontal inequity, and 

4. The re-ranking among households between the pre- and post payment income 

distribution 

The formula for decomposing the redistributive effect can be written as equation 8: 

(8)     

      

Where KT is the Kakwani index computed on the assumption that everyone faces the 

same tax schedule. KT is measuring the disproportionality that exists because tax 

payments are more unequally distributed than income pre-tax payments. The variable 

g represents the proportion of household income taken by the financial resource. This 

first term is called V or vertical progressivity effect (Aronson et al., 1994). V measures 

the reduction in the Gini coefficient that occurs given a differential tax treatment (pre 

and post tax income distribution). It is explaining the redistributive effect which 

depends on the progressivity of the tax and also on the average income that it is taken 

by the tax (Wagstaff & Van Doorslaer, 2000). 

The variable "X is the product of the population share squared and the post-tax income 

share of households with income x, and GF(x) is the Gini coefficient for post-tax 

income for households with pre-tax income x. This second term is called H, and 

represents classical horizontal inequity (Wagstaff & Van Doorslaer, 2000).  

Finally, GX-T is the post-tax Gini coefficient, and CX-T is the post-tax concentration 

index obtained by ranking households first according to their pre-tax income and then 
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within each group of pre-tax equals by their post-tax income. This third term, which is 

known as R, indicates the re-ranking from pre-tax distribution to post-tax distribution 

compared to the post-tax Gini coefficient with the post-tax concentration curve. If 

there is evidence of no re-ranking, then R is equal to zero (Wagstaff & Van Doorslaer, 

2000). A positive value of RE indicates that the tax reduces inequalities, while a 

negative value indicates an increase in inequalities given a specific tax. 

We used Stata 11.1 to analyze the data available. Also ADePT, a free software 

developed by the World Bank, was used to automate and standardize economical 

analysis on equity of financial burden for this research, which includes progressivity 

and redistribution of health system finance (Wagstaff, Bilger, Sajaia, & Lokshin, 

2011). The main purpose of using this software is to allow comparability with other 

and future studies.  

4. Definition Of Key Variables 

Table-1 Variables selected from the National Socioeconomic Survey (CASEN, 1992-
2009) 

Variable Measurement 
scale Definition 

Pay Nominal/Discrete Health care payment: pay, sometimes pay, 
other type of payment, do not pay 

Year Nominal/Discrete Year of the survey (1992, 1994, 1996, 1998, 
2000, 2003, 2006, and 2009) 

Age Interval/Discrete  Age in years at the time of the survey (0 to 
110) 

Married Nominal/Discrete Married marital status: 1=yes, 0=no 
Gender Nominal/Discrete Gender: 0=male and 1=female  
Work status Nominal/Discrete Did you work the last week? 0=no, 1=yes 
Education  Nominal/Discrete Attendance to school: 0=no, 1=yes 
Ln(income per 
capita) Ratio/Continuous Natural logarithm of income per capita (2.08 to 

17.77) 

Insurance Nominal/Discrete Do you belong to an insurance system? 0=no, 
1=yes 

Region Nominal/Discrete Live in a different region than the metropolitan 
region: 0=no, 1=yes 
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Table-1 Variables selected from the National Socioeconomic Survey (CASEN, 1992-
2009) continued 

Variable Measurement 
scale Definition 

Zone Nominal/Discrete Zone: 0=urban, 1=rural 
Numper Ratio/Discrete Number of people in the household (1 to 25) 
Nucleo Ratio/Discrete  Number of people in the family (0 to 10) 
Attention  Ratio/Discrete  Number of doctor’s office visits (0 to 90) 
Prevcare Ratio/Discrete  Number of preventive care visits (0 to 90) 
Specialty Ratio/Discrete  Number of specialty visits (0 to 90) 
Emergency Ratio/Discrete  Number of emergency visits (0 to 40) 
Mental Ratio/Discrete  Number of mental visits (0 to 70) 
Dental Ratio/Discrete  Number of dental visits (0 to 50) 
Labtest Ratio/Discrete  Number of laboratory tests (0 to 90) 
Xraytest Ratio/Discrete  Number of x-ray tests (0 to 45) 
Hospitalization Ratio/Discrete  Number of hospitalization (0 to 90) 
Public Nominal/Discrete Public health care facility: 0=no, 1=yes 
Private Nominal/Discrete Private health care facility: 0=no, 1=yes 
Arm forces Nominal/Discrete Armed forces facility: 0=no, 1=yes 
Other facility Nominal/Discrete Other type of facility: 0=no, 1=yes 
AUGE Nominal/Discrete AUGE attention: 0=no, 1=yes 
 
 
 
Table-2 Variables selected from the 2006 Satisfaction and Out-of-Pocket Payment 
Survey 

Variable Measurement 
scale Definition 

Health care Nominal/Discrete Health care visits: 0=no, 1=yes 

Age Interval/Discrete Age in years at the time of the survey (18 to 
98) 

Gender Nominal/Discrete Gender: 0=male and 1=female 

Civil status Nominal/Discrete 
Civil status: married, living in-partner, 
annulled/separated/divorce, widowed, and 
single 

School Nominal/Discrete 

Last level of study approved: no education, 
elementary school, high school, technical-
professional school, technical training center, 
professional institute, university 

Region Nominal/Discrete II region, V region, VIII region or XIII region 
Work status Nominal/Discrete Did you work last week? 0=no, 1=yes 
Ln(income) Interval/Continuous Individuals level of income (0 to 15.90) 
Ln(food) Interval/Continuous Household food expenditures (0 to 13.49) 

Ln(transportation) Interval/Continuous Household transportation expenditures (0 to 
14.26) 

Ln(education) Interval/Continuous Household education and recreation 
expenditures (0 to 15.27) 

Ln(living) Interval/Continuous Household living expenditures (0 to 15.65) 
Ln(cloth) Interval/Continuous Household clothing expenditures (0 to 13.63) 
Ln(other) Interval/Continuous Other household expenditures (0 to 15.04) 
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Table-2 Variables selected from the 2006 Satisfaction and Out-of-Pocket Payment 
Survey continued  

Variable Measurement 
scale Definition 

Ins_system Nominal/Discrete Do you belong to a health insurance system? 
0=no, 1=yes 

Insurance Nominal/Discrete 
Type of insurance system: Indigent card, 
Fonasa, Isapre, Capredena, Dipreca, other 
system, none insurance 

Dependent Nominal/Discrete 
Are you a dependent worker who compulsory 
deducts the payment for health insurance? 
0=no, 1=yes 

Additional benefits Nominal/Discrete 
Do you pay additional to the 7% of your 
taxable salary for health insurance? 1=yes, 
2=no, 3=do not apply 

Emergency 
insurance Nominal/Discrete Do you have emergency insurance? 0=no, 

1=yes 

Additional insurance Nominal/Discrete Do you have additional insurance? 0=no, 
1=yes 

 

5. Results 

5.1. Multiple Logistic Regression 

Table-3 Multiple Logistic Regression model estimated for health care payment during 
1992-2009 

Model Coeff. 
Est. RRR2 95% CI z P-

value 
Pay      

1992 (base)     
1994 0.092 1.097 (1.05, 1.15) 3.83 0.001 
1996 0.244 1.276 (1.21, 1.35) 8.44 0.001 
1998 0.723 2.060 (1.96, 2.16) 29.87 0.001 
2000 - 0.532 0.588 (0.56, 0.61) - 23.30 0.001 
2003 - 0.854 0.426 (0.41, 0.45) - 36.84 0.001 
2006 - 0.674 0.510 (0.49, 0.53) - 28.28 0.001 
2009 - 1.128 0.324 (0.31, 0.34) - 42.75 0.001 
Age - 0.011 0.989 (0.99, 0.99) - 38.74 0.001 

Married (1=yes or 0=no) 0.213 1.238 (1.21,1.27) 17.43 0.001 
Female (1=yes or 0=no) - 0.017 0.983 (0.96, 1.00) - 1.63 0.102 
Work (1=yes or 0=no) 0.200 1.221 (1.19, 1.25) 16.54 0.001 

Education (1=yes or 0=no) 0.553 1.738 (1.68, 1.80) 31.83 0.001 
Ln(income per capita) 0.562 1.754 (1.73, 1.78) 79.09 0.001 

                                                
2 RRR represents the estimated coefficients transformed to relative-risk ratios, exp(b).   
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Table-3 Multiple Logistic Regression model estimated for health care payment during 
1992-2009 continued 

Model Coeff. 
Est. RRR 95% CI z P-

value 
Insurance (1=yes or 0=no) 1.325 3.762 (3.67, 3.85) 110.29 0.001 

Region (1=yes or 0=no) - 0.302 0.739 (0.72, 0.76) - 25.34 0.001 
Zone (0=urban, 1=rural) - 0.136 0.873 (0.85, 0.89) - 11.98 0.001 

Numper 0.013 1.013 (1.01, 1.02) 4.06 0.001 
Nucleo - 0.086 0.917 (0.89, 0.94) - 5.74 0.001 

Attention -0.027 0.974 (0.97, 0.98) - 6.40 0.001 
Prevcare - 0.144 0.866 (0.86, 0.87) - 33.00 0.001 
Specialty  0.048 1.049 (1.04, 1.06) 12.32 0.001 

Emergency  0.0001 1.000 (0.99, 1.01) 0.02 0.987 
Mental - 0.065 0.937 (0.91, 0.96) - 4.48 0.001 
Dental 0.070 1.072 (1.07, 1.08) 20.55 0.001 
Labtest 0.043 1.044 (1.04, 1.05) - 10.95 0.001 
Xraytest 0.115 1.121 (1.10, 1.14) 14.10 0.001 

Hospitalization 0.006 1.007 (1.00, 1.01) 2.34 0.019 
Public (1=yes or 0=no) - 1.912 0.148 (0.14, 0.15) - 107.74 0.001 
Private (1=yes or 0=no) 2.978 19.65 (19.0, 20.3) 167.28 0.001 

Arm forces (1=yes or 0=no) 0.478 1.612 (1.48, 1.76) 10.98 0.001 
Other facility (1=yes or 0=no) - 0.458 0.633 (0.59, 0.68) - 13.63 0.001 

AUGE (1=yes or 0=no) - 0.750 0.473 (0.44, 0.51) - 19.94 0.001 
Constant  - 6.918     

Pseudo R2 0.472     
Observations 557,614     

 
The results from Table 3 are comparing those who pay for health care services with 

those who do not pay for health care services; the base year is 1992. Most of the 

variables are statistically significant for the model to predict payments. In an analysis 

of relative risk ratio, which is an adjusted odd ratio, Figure 2 indicates that between 

1994 and 1998 there is a higher odds of paying for health care services than in 1992, 

which reach a peak in 1998, and then the tendency reverts and the odds of paying for 

health care is lower from 2000 to 2009 compared to 1992. This variation in the 

tendency can be explained by changes in policy and in the political structure of Chile.  

The return to democracy in 1990 brought policies oriented to the public health sector, 

which improve access to health care to the most disadvantaged groups (Barrientos, 
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2002). For example, between 1990 and 1997 a new policy was implemented, which is 

called “growth with equity”. The main objective of this policy was to increase the 

level of public health expenditures in the country (Perry & Leipziger, 1999). At the 

same time there is an increase in the ISAPREs health expenditures. After 2000, the 

Chilean health reform was intensified, and in 2005 the AUGE program was 

established (Bastias & Valdivia, 2007). 

 

Some other important variables are age, income and insurance system. Increases in 

age were associated with a lower likelihood of paying for health care than not. The 

odd was lower for older people. Also, increases in the natural logarithm of income per 

capita were associated with a higher odd of paying for health care than not paying for 

the services. The odds were higher for people with higher income per capita. For each 

increase in one unit of the Ln(income per capita), we expect the odd of paying for 

0
.5

1
1.

5
2

2.
5

RR
R 

of
 h

ea
lth

 c
ar

e 
pa

ym
en

t (
lo

g 
sc

al
e)

1995 2000 2005 2010
Year

rrr CI1/CI2

Figure 2: Relative Risk Ratio by year (base 1992)
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health care versus not paying for health care to increase by 75.4%. Having insurance 

also makes a difference in the payment of services. The data indicates that there is an 

increase of payment when one has insurance. This can be explained by an increase of 

the use of services when people have insurance. Further research in equity in health 

care access will help to support this argument. We further analyze trends for the period 

1992-2009 for these three specific variables on Table 4.  
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Table-4 Multiple Logistic Regression for health care payment during 1990-2009a (selected variables) 

aDependent variable represents a categorical indicator of payment. Relative risk ratios are presented in parenthesis, 95% CI in square 
brackets and marginal effects dy/dx appear in curly brackets. Z-score indicates significance level as follows: ***p!0.01, **0.01<p!0.05, 
*0.05<p!0.10. 
 

 
 

 

Model 1992 1994 1996 1998 2000 2003 2006 2009 
Pay         

Age 0.002* (1.002) 
[1.000,1.003] 

{0.0004} 

-0.007*** (0.994) 
[0.992, 0.995] 

{-0.001} 

-0.009*** (0.991) 
[0.989, 0.994] 

{-0.001} 

-0.013*** (0.987) 
[0.985, 0.989] 

{- 0.002} 

-0.016*** (0.984) 
[0.983, 0.986] 

{- 0.002} 

-0.013*** (0.987) 
[0.986, 0.988] 

{-0.001} 

-0.012*** (0.988) 
[0.987, 0.989] 

{-0.001} 

-0.008*** (0.992) 
[0.990, 0.993] 

{-0.001} 

Ln(income 
per capita) 

0.304***  (1.355) 
[1.298, 1.414] 

{0.060} 

0.518***  (1.678) 
[1.607, 1.753] 

{0.090} 

0.521*** (1.684) 
[1.594, 1.778] 

{0.115} 

0.550*** (1.734) 
[1.662, 1.809] 

{0.107} 

0.516*** (1.676) 
[1.616, 1.738] 

{0.067} 

0.442*** (1.556) 
[1.503, 1.612] 

{0.046} 

0.587*** (1.798) 
[1.738, 1.860] 

{0.045} 

0.359*** (1.432) 
[1.379, 1.486] 

{0.029} 

Insurance  1.058***  (2.879) 
[2.675, 3.098] 

{0.191} 

1.090*** (2.975) 
[2.771, 3.195] 

{0.180} 

1.087*** (2.966) 
[2.713, 3.243] 

{0.219} 

1.150*** (3.157) 
[2.947, 3.382] 

{0.216} 

1.579*** (4.850) 
[4.552, 5.168] 

{0.199} 

1.438*** (4.213) 
[3.967, 4.475] 

{0.147} 

1.633*** (5.119) 
[4.810, 5.448] 

{0.117} 

1.305*** (3.687) 
[3.459, 3.930] 

{0.105} 

45 
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Figure 3: Relative risk ratio by year for the variables age, natural logarithm of income 
and insurance, base (never pay) 
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Looking into the variable age, we observed that there is a tendency through the years 

of reducing the odds of paying for health care services, reaching the lower value in 

2000.  There is a higher fluctuation for the income variable, however, as the odd of 

paying for health care is higher than 1. As the natural logarithm of income increases, 

the odd of incurring payment for health care rises. Insurance shows a similar trend 

with income. 

5.2. Two-part model 

To assess additional evidence of the factors that are playing an important role in 

explaining inequity in health system finance, a two-part model using the 2006 

Satisfaction and Out-of-Pocket Payment Survey is estimated. The results are presented 

in Table 5: 
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Table 5: Two-part model for health care services 

Estimation Results 
                          First part: Logit                                                    Second part: OLS                  

     Probability of use equation                  Expenditures equation 
       Dependent variable: usage (yes/no)                      Dependent variable: Ln(OOP payment) 

Key Variables           Coeff.    SE     z        ME       Coeff.       SE        z   
Constant             -4.437 0.673 (-6.60)***                               -4.743     1.655     (-2.87)***   
Female              0.622 0.099 ( 6.28) ***     0.134                    0.381     0.249     ( 1.53) 
Age                0.023 0.003 ( 7.47)***      0.050       0.016     0.008     ( 2.10)**  

School 
 No education               -                         - 
 Elementary school          0.206 0.248 ( 0.83)         0.042             0.283     0.643     ( 0.44) 
 High school             0.401 0.251 ( 1.59)         0.084       1.750     0.653     ( 2.68)***  
 Technical-professional   0.290 0.271 ( 1.07)         0.060       1.967     0.710     ( 2.77)***  
 Technical training          0.242 0.325 ( 0.74)      0.050       1.558     0.861     ( 1.81) *  
 Professional institute      0.729 0.299 ( 2.44)**       0.157       2.007     0.775     ( 2.59)***  
 University             0.880 0.270 ( 3.26)***      0.191       2.643     0.692     ( 3.82)***  
Work             -0.471 0.097 (-4.87)***   -0.102                                -0.552     0.241     (-2.29)**  
Ln(Income)             0.008 0.016 ( 0.51)      0.002       0.089     0.041     ( 2.16)** 
Insurance system             0.300 0.109 ( 2.76)***      0.065       0.646     0.280     ( 2.31)**  
Insurance 
   Indigent/Fonasa (a,b)    -           - 
   Fonasa (c,d)            -0.014 0.161 (-0.09)       -0.003       2.394     0.429     ( 5.58)***  
   Isapres              0.020 0.204 ( 0.10)         0.004            2.329     0.517     ( 4.50)*** 
   Capredena             0.182 0.377 ( 0.48)     -0.071       2.585     0.877     ( 2.95)*** 
   Dipreca            -0.327 0.452 (-0.72)     -0.090                     4.609     1.025     ( 4.50)*** 
   Other system              -0.419 0.680 (-0.62)     -0.083                                -0.311     1.617     (-0.19) 
   None                          -0.384 0.222 (-1.73)     -0.042       2.646     0.636     ( 4.16)*** 
Emergency insurance      0.676 0.231 ( 2.92)***      0.146              0.224     0.446     ( 0.50) 
Additional insurance       0.367 0.143 ( 2.56)**      0.081       0.466     0.328     ( 1.42)  
Pseudo-R2/R2             8.24%           21.81% 
Sample               4269          1758 
Z-score in parentheses and indicates significance level as follows: ***p!0.01, **0.01<p!0.05, *0.05<p!0.10 
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In the logit model, the variables that were statistically significant are gender, age, 

those with education from a professional institute or a university, employment status, 

insurance system, emergency insurance and additional insurance. For the OLS model 

the statistically significant variables include age, the following education levels: high 

school, technical-professional school, technical training school, professional institute, 

and university, employment status, natural logarithm of income, and also the 

following insurance systems: FONASA, Isapres, Capredena, Dipreca, and no 

insurance. 

The results from the logit model estimation suggest that females were positively 

associated with the probability of using services. According to the marginal effect 

(ME) the probability of using health care services for females is 0.134 higher than for 

men. Age had a positive association with the probability of usage, and our results 

suggest that a 1% increase in age results in an increase of 0.05 in the probability of 

health care usage. Also people with technical training, professional institute, or 

university education had a higher probability of using health care services than those 

with no education.  

In the OLS model for OOP payment, the variables that were statistically significant 

include age, all the categories of the variable school with the exception of the no 

education category, employment, natural logarithm of income per capita, insurance 

system, and the following types of insurance: Fonasa, Isapres, Capredena, Dipreca and 

no insurance. Of those statistically significant variables, the marginal effect of 

insurance system, school and income were the strongest. In order to interpret results 

the estimated coefficients were exponentiated, and we found that a 1% increase in the 
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natural logarithm of income per capita resulted in increasing OOP payment by 9%. 

Moreover, our estimation also suggests that respondents with high school education 

had a 475% higher OOP payment than those with no education. This percentage 

increases as the level of education increases. Also, there is evidence of inequity in the 

system. Being in the groups C and D in FONASA increases OOP payment by 996% 

than being in groups A and B in FONASA. Being under a private insurance leads to an 

increase of OOP payment of 927% than being in FONASA groups A and B. 

Therefore, those under the private system are paying less OOP payment than those in 

FONASA groups C and D.  Results from multiple logistic regressions and the two-part 

model suggest that age, level of education, income, type of insurance and region are 

significant variables for predicting OOP for health care in our study. 

5.3. Progressivity 

Table 6 presents the sources of finance by household characteristics. OOP payments 

for health care services are similar for the II, V, and XIII regions, meanwhile it was 

substantially lower for the VIII region. According to these results, ISAPRE, Dipreca 

and other systems are the insurance systems with the higher household OOP payment. 
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Table-6 Sources of finance by household characteristics (all units are in Chilean Peso) 

  Per capita 
consumption, gross 

OOP health care 
payment 

Per capita 
consumption, net of  

payments 
    

Region    
II region 115,671.9 11,951.1 103,720.8 
V region 106,632.2 10,647.5 95,984.6 
VIII region 81,283.5 8,345.8 72,937.7 
XIII region 105,101.1 11,181.7 93,919.4 
    
Insurance    
1. indigent card 50,669.1 3,348.6 47,320.5 
2. fonasa 92,565.8 10,416.2 82,149.6 
3. isapre 216,349.9 19,742.8 196,607.1 
4. capredena 130,159.8 18,958.4 111,201.5 
5. dipreca 141,113.7 26,033.7 115,080.1 
6. other system 278,000.0 26,998.6 251,001.4 
7. none 116,345.4 6,437.6 109,907.8 
8. missing 95,405.2 10,185.9 85,219.4 
    
Total 100,410.6 10,421.6 89,989.0 
Note: 1US Dollar is equivalent to  $463.19 Chilean pesos (Banco central de Chile, 
September 1, 2011) 
 
In order to assess progressivity of OOP payment for health care we graph it as the 

percentage of total household expenditure by quintile groups, as displayed in Figure 4. 

According to this graph, there is a tendency to increase health payments per household 

expenditure by quintile groups, indicating some progressivity of the finance system, 

while this effect stops after the third quintile. 
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Figure 4: Out-of-Pocket Payments as a Percentage of Total Household Expenditure-
by-Expenditure Quintile 

 

 

The estimated Concentration Index is 0.5044 with standard errors of 0.01210, and the 

Kakwani index equal to 0.0717 and standard error of 0.00985. These two indexes add 

additional evidence of the progressivity of the system. Thus, the financial burden is 

concentrated in the better off.  

5.4. Redistributive effect 

Table-7 Decomposition of redistributive impact of health care financing system 

  
Per capita 

consumption, 
gross 

OOP health care 
payment 

 % % 
Quintiles of per capita consumption, gross   
Lowest quintile 5.5 2.9 
Second quintile 9.5 6.9 
Third quintile 14.2 13.0 
Fourth quintile 21.4 23.0 
Highest quintile 49.5 54.1 
Total 100.0 100.0 
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Table-7 Decomposition of redistributive impact of health care financing system 
continued 

  
Per capita 

consumption, 
gross 

OOP health care 
payment 

Payments as fraction of Income (g) 1.0000 0.1038 
Kakwani index assuming horizontal equity (Ke)  0.0616 
Vertical effect (V)  0.0071 
Horizontal inequality (H)  0.0031 
Reranking (R)  0.0018 
Total redistributive effect (RE = V - H - R)  0.0022 
   
V / RE  3.2965 
H / RE  1.4520 
R / RE   0.8445 

 
Table 7 presents the results from the decomposition of redistributive impact of OOP 

payment on the health care financing system. The first part of the results indicate that 

the poorest quintile is consuming on average 5.5 percent of total consumption, while 

the richest quintile consumes 49.5 percent. Likewise, the lowest quintile is consuming 

per capita on average 2.9 percent of OOP payment compared to the highest quintile 

that consumes 54.1% of it. The better off contributed a much higher proportion of total 

OOP payment, with the last two quintiles contributed 77.1 percent of it. OOP payment 

as a fraction of income represents on average 10.38%. 

In the absence of horizontal inequity, the system is progressive; Kakwani index is 

positive and equals 0.0616. Total redistributive effect of OOP payment has a positive 

sign, indicating reduction in inequalities, and redistribution from the rich to the poor. 

The ratio of vertical effect over the redistributive effect is very large in comparison to 

the redistributive effect, indicating that the redistribution is mostly a vertical effect, i.e. 

differential treatment of unequal. If there were no horizontal redistribution, then the 

vertical redistribution from rich to poor would be 229.65% greater than the current 
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redistribution, which indicates a considerable variation at different levels of income. 

The estimated H (a measure of horizontal inequity) is 0.0031 and it is increasing post-

payment inequalities and reducing the redistributive effect. The differences in the 

composition of the population can help explaining this horizontal inequity. In 

conclusion, the rich contributes proportionally more than the poor, which can be 

attributed to their higher level of health services usage. 

6. Discussion 

Results from this study provide comprehensive understanding of the distribution of 

financial burden of health care in Chile. Further, our assessment of equity in health 

system finance can identify policy variables for the ongoing debates and research in 

improving equity in health system finance in Chile. Such findings, moreover, will also 

benefit other Latin American states that are concerned about equity in health system 

finance. 

6.1. Limitations of this study 

There are several limitations of this study particularly related to the use of secondary 

data. There is a longer self-reported recall period of one year or six months for most of 

the questions related to health care in the CASEN survey, which may increase recall 

bias. Also, we are aware that estimates of OOP payment can suffer from the same 

recall bias. There were also missing values especially from information regarding 

income that we need to estimate before conducting the analysis. 
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6.2. Policy Implications 

The most interesting finding from this study is that the health system finance in Chile 

is progressive. Therefore, people with higher income are paying more OOP for health 

care than the poor. However, evidence of progressivity in the system does not mean 

that the system is equitable in all dimensions. In fact, a health care system may be 

progressive while still have serious issues of horizontal inequity (Van Doorslaer et al., 

1999). Moreover, we found evidence of horizontal inequity after examining the 

decomposition of the redistributive effect. It is at this point that the analysis from the 

multiple logistic regressions and the two-part model add value to the analysis. Since 

these two models help to identify some key variables that make the Chilean health 

care system more or less equitable. 

The results from the multiple logistic regressions and the two-part model show that 

there is an association between the following variables: age, education, insurance 

system and the payment of the health care services. Therefore, the heterogeneity of the 

Chilean people may cause some differences and make the system less equitable. 

Additionally, an appealing finding is the fact that people who are in the public 

insurance groups C and D, and individuals under the private system pay more OOP for 

health care than people in groups A and B. This is consistent with ability-to-pay 

principle since groups A and B include the most disadvantaged people in the country; 

they are either indigent or individuals with very low income. In addition, we have 

found that people in the groups C and D are paying more than those under an ISAPRE. 

The tendency in the country is that the people with higher income have a propensity to 

belong to ISAPREs, which may contribute to the evidence of inequity we observed in 



 

 

56 

this study. This brings an additional policy issue, the availability of new subsidies to 

the health care system, may favor to the ISAPREs beneficiaries instead of the people 

with lower-income in the country. Allocation of public resources will be seen as unfair 

with the actual structure of the system. 

This study also indicates that individual’s income is positively associated with the 

financial burden of the people, which is driven mainly by the mixed public and private 

financing system prevalent in the Chilean health care system. In Chile an individual's 

income influence the use of health care. Our study indicates that those who are using 

more of the system are the ones with a better economical position. If Chile implements 

a system that is mostly funded by the government, like a national health insurance 

system, this trend could change. 

Finally, our study suggests that there is an opportunity to examine the feasibility of 

providing greater access of the private system for the people who belongs to the lower 

quintiles. This can be accomplished through the use of private providers with public 

subsidized funding. Also, the system can improve the equity of healthcare financial 

burden if there is an increase of public services available for the disadvantaged groups. 

Although direct provision to health care services is an option, there are strong 

evidence that education makes a difference in equitable financial burden for health 

care and health status of populations (Marmot, Friel, Bell, Houweling, & Taylor, 

2008). Therefore, investment in education through subsidies may also be a good 

strategy to improve health system finance equity in the country in the long run. 
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1. Introduction 

A good health status positively impacts the lifestyle of the individuals in a country. 

Guaranteeing the access to health care services is one step that helps to preserve a 

good health status.  In Chile, health care coverage is provided through two parallel 

systems: the public and the private system. But health care is guaranteed to all 

Chileans, regardless of their ability to pay. Supporting this idea, a health care system 

reform was passed in 2005. This reform establishes the coverage of sixty-nine health 

conditions that must be covered for free by the public and private system under a plan 

called AUGE or regime with explicit health guarantees.  

One of the great challenges for the country is to sustain and to improve the regime 

with explicit health guarantees, which according to the World Bank is the first in the 

country and in Latin America that legally establishes principles of access, quality, 

opportunity, and financial protection. There are pressures to increase the number of 

benefits included in AUGE with limited funding available. Findings from this 

empirical study will provide timely evidence to policy makers to understand the 

current distribution and equity of health care utilization, and strengthen availability of 

health care services accordingly.  

Section 2 of this paper briefly describes the Chilean health care system. Section 3 

presents the data and methods for the two-part model estimation results for total health 

care use, and also for the use of preventive care, general practitioner visits, specialty 

care, and emergency care. It also includes the methods used to assess horizontal 

equity. Section 4 provides the definitions of variables and their descriptive statistics. 
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The main empirical results are reported in Section 5. The last section contains the 

main conclusions drawn from this study. 

2. Background 

2.1. Chile 

Chile is an upper middle-income country located in South America. The country has 

had the fastest-growing economy in Latin America in the 1990s and has weathered 

recent regional economic instability. Between Latin America and income comparable 

countries, Chile exhibits really good health indicators; average life expectancy at birth 

in 2009 for men was 76 years compared to the regional average of 73 years. Likewise, 

average life expectancy at birth for women was 82 years compared to the regional 

average of 79 years. Under-five mortality rate for both sexes was 9 per 1,000 in 

comparison to 18 per 1,000 at the regional level (WHO, 2011). However, there are 

series of challenges that the country still has to face: for example, the copper-

dependent economy, and also the unequal distribution of wealth. 

The Chilean health care system can be described as a dual system, which is publicly 

and privately financed. There is a single public insurance (FONASA) and several 

private health insurance companies (ISAPREs).  In 2005, FONASA covered more 

than 11 million of beneficiaries, approximately 70.5% of the Chilean population. 

ISAPREs provided services to approximately 16% of the Chilean population, and 

other insurances such as the National Defense Pension Fund and the National 

Insurance for the Police, represented 12.6% of the population. The FONASA and 

ISAPREs systems share a common funding source coming from the obligatory 
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contribution of employees, which is 7% income tax with a limit of 60 “unidades de 

fomento” (UF), equivalent to US$2,852.50 dollars (Banco Central de Chile, August 5, 

2011). Workers can choose to be covered either by FONASA or one of the seven 

ISAPREs operating in the country (Superintendencia de Salud, August 8, 2011). 

2.2. Equity, Need, And Access 

2.1.1. Equity 
There is a broad consensus on the need to measure health equity, but a considerable 

disagreement in the definitions and the measurement of equity (Carr-Hill, 1994; 

Culyer & Wagstaff, 1993; Le Grand, 1991; G. Mooney, Hall, Donaldson, & Gerard, 

1991; Wagstaff, Paci, & Van Doorslaer, 1991). The World Health Organization 

(WHO) defines inequity as “differences [in health status], which are unnecessary and 

avoidable, but in addition are considered unfair and unjust.”   

One interpretation of health equity that has reach consensus amongst health policy 

makers is the idea to allocate health according to need as opposed to willingness or 

ability to pay for services (Van Doorslaer & Wagstaff, 1997). This study employs this 

widely used approach to define equity into two dimensions: horizontal and vertical 

equity. Horizontal equity implies that people with equal need receive equal treatment. 

On the other hand, vertical equity is when individuals with unequal need receive 

unequal treatments.  

We can assess equity in multiple ways, using concepts of health status, distribution of 

resources, expenditures, utilization and access (Culyer & Wagstaff, 1993). 
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2.1.2. Access 

Access refers to the level of health care services that the system is able to provide to 

an individual. Access has often been measured by proxy measurements such as the use 

of health care services depending on the need for care.  

2.1.3. Need 

This research follows an egalitarian principle, which means that health care should be 

distributed according to a need principle rather than people’s ability to pay. 

Egalitarians claim that a good allocation of medical care according to need leads or 

promotes health equality. However, Culyer and Wagstaff (1993) have shown that 

allocating health care expenditures according to need does not necessarily result or 

promote equality of health, it will depend on the definition of need adopted. 

One of the most agreeable definitions establishes that need measures the care that it is 

required to obtain the maximum possible health improvement within given resource 

constraints (Allin, Grignon, & Le Grand, 2010). Therefore, unmet needs arise from the 

absence of care when resources were available. Allin and colleagues have summarized 

unmet need under 5 categories: Category 1 represents individuals with no perception 

of unmet needs, category 2 includes the individuals that perceive themselves as in 

need but choose not to use health services. Category 3 encloses those individuals who 

have a need for health care but do not receive health care services, category 4 are those 

people who need health care and access to the services but do not received the 

recommended treatment. Finally, category 5 represents those individuals who perceive 

a health care need, can access to the services but then according to their perception 

they feel they did not receive the appropriate treatment. In this study need is measured 
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as self-reported health problems and chronic conditions. 

3. Data 

The data are drawn from the National Socioeconomic Survey (CASEN, 1992-2009) 

and the 2006 Satisfaction and Out-of-Pocket Payment Survey: both surveys have 

national representativeness.  

CASEN is a biannual household survey that represents the national, regional, urban, 

and rural areas in Chile. The survey has been carried out since 1985. The main 

purpose of the survey is to describe the socioeconomic situation in Chile; the survey 

also includes a section on health. The sampling method can be described as multi-

stage random sampling with geographical stratification and clustering. The final 

sample for each year is close to 65,000 households and 260,000 people. 

The first National Survey on Satisfaction and OOP payments was carried out in 2006 

and there are no new versions of this survey, it represents national and urban 

households. The sample design is strictly probabilistic, multistage (5 stages), 

geographical stratification and conglomerates. The sample of the survey involves 

4,558 households or 16,519 individuals. 

4. Research Method 
 

Using these two surveys, we assess equity in the use of health care services by two 

approaches. First, we estimate a two-part model for the CASEN dataset and the 2006 

Satisfaction and Out-of-Pocket Payment data. For the two-part model, we first 

estimate a logistic model, where the dependent variable is the use or not use of health 

services. Health care utilization data is known to have a skewed distribution with 
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many of the surveyed people having none health care use. Therefore, a logistic 

regression model is more adequate given the distribution of the data, which is highly 

concentrated in the tails. The results from the logistic regression will contribute to the 

second stage of the analysis. In the second part of the model we estimate a linear 

regression model for the frequency of health care use. Finally, we decompose income-

related inequalities in medical care use into contributions of need and non-need factors 

and estimate a horizontal inequity index.  

4.1. Two-part model 

To better understand equity in health care use, it is imperative to identify factors 

associated with its use and assess the extent to which these factors may contribute to 

inequities in the system. In order to identify such factors we estimate two-part models 

not only looking for health care utilization at an aggregate level but also for specific 

health care services: preventive care, general practitioner visits, specialty visits, and 

emergency care. For the analysis, we include the data collected by the CASEN survey 

for the years 1994 to 2009. We decided to use the two-part model for evaluating health 

care utilization because the decision on whether to use health care services and the 

quantity of use is based on a two-step process. Generally, the initial visit to a physician 

or health service provider depends on the patient, while the following visits are 

associated to other factors such as the quality and satisfaction of the services, the 

influence of the physician, among others. 

The dependent variable for the two-part model was the number of self-reported health 

care visits during a year. In order to estimate the model we constructed two variables. 

The first is a dichotomous variable indicating the use or non-use of health care 
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services; the second variable indicates the number of health care visits. We repeat this 

model to analyze preventive visits, general practitioner visits, specialty visits, and 

emergency visits. The main explanatory variables for the CASEN dataset were region, 

sex, age, marital status, availability of electricity, water and waste disposal, type of 

housing and housing ownership status, education level, insurance system, working 

hours, income per capita, and health care payment. 

The main explanatory variables for the 2006 Satisfaction and Out-of-Pocket Payment 

data were region, sex, civil status, education level, work status, chronic disease, 

accidents, type of housing and housing ownership status, type of insurance, 

beneficiaries from the insurance system, dependent worker, emergency insurance, 

additional insurance, debt, work insurance, total people in the household, health care 

expenditures, income per capita, health care satisfaction, and Auge. We used STATA 

11 for our analysis. 

4.2. Equity in health care utilization 

A widely used method to estimate equity is measuring it through the analysis of need 

factors, and whether factors others than need affect the utilization of health care. 

However, need is a concept that can be difficult to define and measure (Allin et al., 

2010). Here, we have relied on demographics and health conditions as a proxy 

measured for need. 

We use the indirect method comparing the differences between actual need and need-

standardized distributions for the probability of using health care during a year. As 

suggested by O’Donnel et al (2007), we use non-linear estimation to include the large 

proportion of observations with no utilization of health care services. We specified a 
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probit model with control variables to show the difference between need-predicted use 

and actual use (O'Donnell et al., 2007). Also, we computed need-standardized health 

care use with and without controls using OLS and probit models. In these models, we 

used a set of eighteen dummy variables representing the health care problems in the 

population and seven age-sex dummies as a proxy of need. 

4.2.1. Indirect standardization using OLS 

We use the methodology proposed by O’Donnel et al (2007) where utilization can be 

defined by a linear regression model as shown in equation 1: 

(1)  

, where ln(inci) is natural logarithm of income per capita,  xj are the proxy variables of 

need, and zk are the non-need control variables. 

We can compute the predicted or x-expected values using equation 2: 

(2)  

Finally, we obtained the indirect need standardized utilization as is shown by equation 

3: 

(3)  

4.2.2.Indirect standardization using nonlinear models: 

For the nonlinear model, health care utilization is defined by equation 4: 

(4)  

G can take different forms for probit, logit or other model. 

Finally, we standardized need as shown by equation 5:  

(5)  
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4.3. Horizontal Equity 

We used concentration index as a measure of income-related inequality in the use of 

health care. According to Wagstaff and van Doorslaer (2000) horizontal inequity is 

measured by comparing actual utilization of medical services LM(p) with the need 

concentration curve LN(p). Horizontal inequity, therefore, is defined as twice the area 

between the need and medical care concentration curve. CM denotes the concentration 

index for actual use of health care and CN indicates concentration curve for needed use 

of health care, as indicated in equation 6. When HIwv takes a positive value, horizontal 

inequity is favoring the better off, in contrast, if HIwv takes a negative value, horizontal 

inequity is favoring the worse off. A zero value indicates that the proportion of need 

and medical care is proportional irrespective of income (Wagstaff & Van Doorslaer, 

2000). 

(6)  

As it has been proved health concentration index can be decomposed into the 

contribution of explanatory factors (see equation 7). Each factor’s contribution is the 

product of the elasticity of health with respect to the specific factor and the level of 

income-related inequality in that factor (O'Donnell et al., 2007; Van Doorslaer & 

Jones, 2003; Van Doorslaer, Koolman, & Jones, 2002). 

(7)  

,y is health care use, x is the determinants of health care and ! is the disturbance term. 

Then the concentration index can be written as equation 8, which is indicating that the 

concentration index for health is a weighted sum of the concentration indexes of the 

different determinants of health and a residual term or inequality that cannot be 
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explained by systematic variation across income groups: 

(8)  

, 

! 

y  is the mean of y, 

! 

x k  is the mean of 

! 

xk , Ck is the concentration index for each 

health determinant (

! 

xk ) and the generalized concentration index for the disturbance 

term is 

! 

GCk .  

Therefore, using this method we are able to measure the contribution of each factor 

and also the importance within the total contribution.  

In a linear model, we can use equation 9 to decompose inequality in health care use 

into: 

(a) Direct contribution of income, which is the product of the income elasticity on 

health care use and the concentration index of income; 

(b) The contribution of need variables 

(c) The contribution of non-need variables 

(d) Residual term 

An alternative estimate of horizontal inequity is to take the concentration index of 

health care use minus (a), (b), and (c). 

(9) 

 

                  a              b     c                         d       

, where 

! 

x r is the mean of income itself, 

! 

x n  is the contribution of need standardizing 

variables, and 

! 

x p  the contribution of other non-need variables.  

This methodology for decomposition holds only if we are working with linear 

regressions (Van Doorslaer et al., 2002). We need to use a nonlinear approximation in 
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the case of nonlinear models, such as health care use when there are people using and 

not using health care services.  

The general form of a nonlinear regression is given by equation 4. Similar to the linear 

case, we need to compute the need-expected utilization, which is defined by equation 

10. 

(10)  

, where  represents need-expected utilization,  is the mean of income and  is 

the mean for other non-need variables. Because we are moving from a nonlinear 

model to a linear model, we need to approximate the decomposition analysis (Van 

Doorslaer et al., 2002). We applied a linear approximation; see equation 11. 

(11)  

,  

! 

" j
m and 

! 

" k
m  are partial effects for the need (x) and control (z) variables and u is the 

error term. 

Using this approximation, we are able to finally compute the decomposition result CM 

(Wagstaff et al., 2003) as equation 12: 

(12)  

, where µ is the mean of y, 

! 

x j  is the mean of 

! 

x j , and 

! 

z kis the mean of 

! 

zk . 

 

 

 

 

 

! 

xn

! 

x r

! 

x p



 

 

71 

5. Definition of Key Variables 

Table-1 Variables selected from the National Socioeconomic Survey (CASEN, 1992-
2009) 

Variable Measurement 
scale Definition 

Health care use Nominal/Discrete Health care use: 1=yes; 0=no 
Region Nominal/Discrete Live in a different region than the metropolitan 

region (1 to 13) 
Nucleo Ratio/Discrete  Number of people in the family (0 to 10) 
Gender Nominal/Discrete Gender: 0=male and 1=female  
Age Interval/Discrete  Age in years at the time of the survey (0 to 

110) 
Married Nominal/Discrete Married marital status: 1=yes, 0=no 
Electricity Nominal/Discrete Availability of electricity: 1=yes; 0=no 
Water Nominal/Discrete Availability of water: 1=yes; 0=no 
Disposal Nominal/Discrete Availability of waste disposal: 1=yes; 0=no 
Housing Nominal/Discrete Type of housing: 1=house, 2=apartment, 

3=tenement, 4=hut/shack, 5=other, 6=room 
House Nominal/Discrete Under what situation do you use your house? 

1=own, 2=rent, 3=transfer, 4=illegal 
occupation, 5=other 

Education  Nominal/Discrete Attendance to school: 0=no, 1=yes 
Insurance Nominal/Discrete Do you belong to an insurance system? 

1=public system (indigent, group a) 2=public 
system (group b), 3=public system (group c), 
4=public system (group d), 5= public system 
(do not know the group), 6=armed forces, 
7=Isapres, 8=private, 9=other system,  

Hours Ratio/Discrete Working hours 
Ln(income per 
capita) 

Ratio/Continuous Natural logarithm of income per capita 

NHC Ratio/Discrete Number of health care visits 
Pay Nominal/Discrete Health care payment: pay, sometimes pay, 

other type of payment, do not pay 
Prevcare Ratio/Discrete  Number of preventive care visits (0 to 90) 
Attention  Ratio/Discrete  Number of doctor’s office visits (0 to 90) 
Specialty Ratio/Discrete  Number of specialty visits (0 to 90) 
Emergency Ratio/Discrete  Number of emergency visits (0 to 40) 
Ethnicity  Nominal/Discrete 0=none, 1=aymara, 2=rapa-nui, 3=quechua, 

4=mapuche, 5=atacameno, 6=coya, 
7=kawaskar, 8=yagan, 9=no data 

Health status Ordinal/Discrete How is your health status? 1=very good/good, 
2=regular, 3=very bad/bad, 4=no answer 

AUGE Nominal/Discrete Was the care you received covered by AUGE? 
1=yes; o=no 
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Table-2 Variables from the 2006 Satisfaction and Out-of-Pocket Payment Survey  

Variable Measurement 
scale Definition 

Health care Nominal/Discrete Health care visits: 0=no, 1=yes 
Age Interval/Discrete  Age in years at the time of the survey (18 to 98) 
Gender Nominal/Discrete Gender: 0=male and 1=female  
Civil status Nominal/Discrete Civil status: married, living in-partner, 

annulled/separated/divorce, widowed, and 
single 

School  Ordinal/Discrete Last level of study approved: no education, 
elementary school, high school, technical-
professional school, technical training center, 
professional institute, university 

Region  Nominal/Discrete II region, V region, VIII region or XIII region 
Work status Nominal/Discrete Did you work last week? 0=no, 1=yes 
Chronic Disease Nominal/Discrete Do you have a chronic disease? 0=no, 1=yes 
Accident Nominal/Discrete Did you have an accident? 0=no, 1=yes 
Housing Nominal/Discrete Type of housing: 1=house, 2=apartment, 

3=tenement, 4=hut/shack 
House Nominal/Discrete Under what situation do you use your house? 

1=own, 2=rent, 3=transfer 
Ln(income) Interval/Continuous Individuals level of income (0 to 15.90) 
Insurance  Nominal/Discrete Type of insurance system: Indigent card, 

Fonasa, Isapre, Capredena, Dipreca, other 
system, none insurance 

Beneficiaries  Interval/Discrete Number of people who can use the insurance 
coverage 

Dependent  Nominal/Discrete Are you a dependent worker who compulsory 
deducts the payment for health insurance? 
0=no, 1=yes 

Additional benefits Nominal/Discrete Do you pay additional to the 7% of your 
taxable salary for health insurance? 1=yes, 
2=no, 3=do not apply 

Additional insurance Nominal/Discrete Do you have additional insurance? 0=no, 1=yes 
Emergency 
insurance 

Nominal/Discrete Do you have emergency insurance? 0=no, 
1=yes 

Debt Nominal/Discrete During the past year has had to borrow money 
to pay health care costs? 0=no, 1=yes 

Work insurance Nominal/Discrete Do you have a welfare service or social 
security? 0=no, 1=yes 

Number of people in 
the household 

Interval/Discrete Total number of people in the household (1 to 
18) 

Ln(OOP) Interval/Continuous Natural logarithm of out-of-pocket payment (0 
to 13.31) 

Health care 
satisfaction 

Ordinal/Discrete Overall health care satisfaction? 1=very 
satisfied/satisfied, 2=indifferent, 3=very 
dissatisfied/dissatisfied, 4=no answer 

AUGE Nominal/Discrete Was your health problem covered by AUGE? 
1= No AUGE pathology, 2=AUGE pathology, 
3=do not know, 4=no answer 
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6. Results: 

6.1. Two-part model 

We used two-part model to assess which factors are playing an important role in 

explaining inequity in health care use. Table 3 presents the results of the two-part 

model using the data from the CASEN survey. 
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Table-3 Estimation results of two-part model for health care use from CASEN survey during 1994-2009 
 

Variable 
 
 
 

Logit Model 
 
 
 

OLS (Health 
Care Use) 

OLS 
(Preventive 

Care) 

OLS 
(Practitioner 

Visit) 

OLS (Specialty 
Visits) 

 

OLS 
(Emergency 

Visits) 
 

Year       
1992 (base) (base) (base) (base) (base) (base) 
1994 -0.121  

(-14.44) *** 
-0.129  

(-7.72) *** 
-0.073  

(-7.51) *** 
-0.058 

(-6.74) *** 
-0.041 

(-4.85) *** 
0.043 

(8.63) *** 
1996 -0.342  

(-35.42) *** 
-0.086  

(-4.30) *** 
-0.135  

(-11.68) *** 
0.049 

(4.82) *** 
-0.014 
(-1.42) 

0.015 
(2.51) ** 

1998 -0.201  
(-23.12) *** 

-0.056  
(-3.18) *** 

-0.157 
(-15.37) *** 

0.022 
(2.50) ** 

0.025 
(2.89) *** 

0.054 
(10.38) *** 

2000 0.300  
(39.95) *** 

-0.031  
(-2.14) ** 

0.025 
(2.92) *** 

-0.210 
(-27.91) *** 

0.100 
(13.58) *** 

0.054 
(12.51) *** 

2003 0.366  
(48.40) *** 

-0.081  
(-5.51) *** 

-0.031 
(-3.65) *** 

-0.237 
(-31.38) *** 

0.108 
(14.70) *** 

0.079 
(18.20) *** 

2006 0.281  
(36.54) *** 

0.368  
(24.40) *** 

0.076 
(8.67) *** 

0.084 
(10.82) *** 

0.072 
(9.60) *** 

0.136 
(30.66) *** 

2009 -0.140  
(-17.04) *** 

0.037  
(2.33) ** 

-0.059 
(-6.23) *** 

-0.027 
(-3.27) *** 

0.009 
(1.14) 

0.115 
(24.06) *** 

Region:       
I (base) (base) (base) (base) (base) (base) 
II 0.037  

(2.56) *** 
0.140  

(5.06) *** 
-0.022 
(-1.37)  

0.053 
(3.94) *** 

0.063 
(4.54) *** 

0.044 
(5.35) *** 

III 0.055  
(3.80) *** 

0.167  
(5.95) *** 

0.054 
(3.30) *** 

0.050  
(3.48) *** 

0.021 
(1.49) 

0.042 
(5.11) *** 

IV 0.184  
(14.16) *** 

0.036  
(1.46) 

-0.012  
(-0.85) 

0.027  
(2.09) ** 

-0.006 
(-0.46) 

0.028 
(3.78) *** 
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Table-3 Estimation results of two-part model for health care use from CASEN survey during 1994-2009 continued 
Variable 

 
 
 

Logit Model 
 
 
 

OLS (Health 
Care Use) 

OLS 
(Preventive 

Care) 

OLS 
(Practitioner 

Visit) 

OLS (Specialty 
Visits) 

 

OLS 
(Emergency 

Visits) 
 

V 0.160  
(13.80) *** 

0.127  
(5.71) *** 

-0.002 
(-0.17) 

0.015 
(1.32) 

0.044 
(3.98) *** 

0.070 
(10.68) *** 

VI 0.043  
(3.52) *** 

0.136  
(5.70) *** 

0.061 
(4.38) *** 

0.042 
(3.42) *** 

-0.006 
(-0.49) 

0.039 
(5.60) *** 

VII 0.076  
(6.40) *** 

0.073  
(3.18) *** 

0.060 
(4.45) *** 

0.011 
(0.90) 

-0.010 
(-0.87) 

0.013 
(1.89) * 

VIII 0.184  
(16.51) *** 

0.111  
(5.17) *** 

0.017 
(1.36) 

0.027 
(2.37) ** 

0.026 
(2.37) ** 

0.042 
(6.71) *** 

IX 0.196  
(16.30) *** 

-0.002  
(-0.08) 

-0.086 
(-6.42) *** 

0.037 
(3.10) *** 

-0.030 
(-2.57) *** 

0.078 
(6.71) *** 

X 0.082  
(6.88) *** 

-0.054  
(-2.35) ** 

-0.091 
(-6.80) *** 

0.019 
(1.59) 

-0.028 
(-2.46) ** 

0.046 
(6.87) *** 

XI -0.009  
(-0.47) 

0.094  
(2.69) *** 

-0.067 
(-3.26) *** 

0.112 
(6.24) *** 

-0.014 
(-0.82) 

0.063 
(6.10) *** 

XII 0.068  
(3.62) *** 

0.119  
(3.31) *** 

-0.055  
(-2.60) *** 

0.076 
(4.09) *** 

0.032 
(1.76) * 

0.067 
(6.31) *** 

XIII 0.109  
(9.94) *** 

0.180  
(8.48) *** 

-0.027  
(-2.19) ** 

0.064 
(5.85) *** 

0.104 
(9.84) *** 

0.039 
(6.26) *** 

Nucleo -0.026  
(-5.95) *** 

0.001  
(0.15) 

0.089 
(17.61) *** 

-0.053 
(-11.86) *** 

-0.016 
(-3.69) *** 

-0.019 
(-7.44) *** 

Gender 0.408 (110.58) *** 0.069  
(9.90) *** 

0.069 
(16.98) *** 

0.001 
(0.29) 

0.021 
(6.05) *** 

-0.022 
(-10.80) *** 

Age 0.008  
(76.58) *** 

0.014  
(84.91) *** 

0.009  
(87.16) *** 

0.004 
(47.02) *** 

0.002 
(23.82) *** 

-0.0003 
(-6.44) *** 
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Table-3 Estimation results of two-part model for health care use from CASEN survey during 1994-2009 continued 
Variable 

 
 
 

Logit Model 
 
 
 

OLS (Health 
Care Use) 

OLS 
(Preventive 

Care) 

OLS 
(Practitioner 

Visit) 

OLS (Specialty 
Visits) 

 

OLS 
(Emergency 

Visits) 
 

Married 0.118  
(27.34) *** 

0.003  
(0.36) 

0.065 
(14.02) *** 

-0.035 
(-8.45) *** 

0.002 
(0.53) 

-0.030 
(-12.76) *** 

Electricity 0.153  
(15.52) *** 

0.108  
(5.55) *** 

0.030 
(2.69) *** 

0.011 
(1.12) 

0.028 
(2.90) *** 

0.038 
(6.65) *** 

Water 0.147  
(19.73) *** 

0.098  
(6.80) *** 

0.034 
(4.07) *** 

-0.004 
(-0.56) 

0.031 
(4.35) *** 

0.037 
(8.64) *** 

Disposal -0.088  
(-8.23) *** 

-0.095  
(-4.64) *** 

-0.025 
(-2.14) ** 

-0.032 
(-3.05) *** 

-0.018 
(-1.75) * 

-0.020 
(-3.26) *** 

Housing:       
House (base) (base) (base) (base) (base) (base) 
Department 0.172  

(16.68) *** 
0.132 

(6.96) *** 
0.017 
(1.50) 

0.007 
(0.77) 

0.089 
(9.37) *** 

0.019 
(3.44) *** 

Tenement 0.155 
 (4.42) *** 

0.142  
(2.15) ** 

-0.043 
(-1.12) 

0.074 
(2.18) ** 

0.058 
(1.75) * 

0.054 
(2.78) *** 

Hut/shack 0.136  
(13.25) *** 

0.046  
(2.37) ** 

0.019 
(1.65) * 

0.004 
(0.38) 

0.001 
(0.09) 

0.023 
(3.98) *** 

Other 0.102  
(1.56) 

-0.196  
(-1.59) 

-0.111 
(-1.55) 

-0.057 
(-0.90) 

-0.015 
(-0.24) 

-0.013 
(-0.35)  

Room 0.103  
(3.28) *** 

0.119  
(1.96) ** 

0.138 
(3.89) *** 

-0.028 
(-0.90) 

-0.003 
(-0.09) 

0.012 
(0.67) 

House:       
Own (base) (base) (base) (base) (base) (base) 
Rent 0.159  

(27.73) *** 
0.080  

(7.39) *** 
0.031 

(4.90) *** 
0.0001 
(0.03) 

0.017 
(3.21) *** 

0.032 
(9.93) *** 
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Table-3 Estimation results of two-part model for health care use from CASEN survey during 1994-2009 continued 
Variable 

 
 
 

Logit Model 
 
 
 

OLS (Health 
Care Use) 

OLS 
(Preventive 

Care) 

OLS 
(Practitioner 

Visit) 

OLS (Specialty 
Visits) 

 

OLS 
(Emergency 

Visits) 
 

Transfer 0.087  
(17.46) *** 

-0.012  
(-1.27) 

-0.0003 
(-0.06) 

-0.011 
(-2.30) ** 

-0.004 
(-0.95) 

0.004 
(1.42) 

Illegal occupation 0.025  
(0.93) 

0.005  
(0.09) 

0.008 
(0.25) 

-0.015 
(-0.54) 

0.003 
(0.10) 

0.009 
(0.58) 

other 0.166  
(9.94) *** 

0.041  
(1.23) 

0.078 
(4.07) *** 

-0.028 
(-1.68) * 

0.011 
(0.68) 

-0.020 
(-2.10) ** 

School -1.188  
(-202.99) *** 

-0.520  
(-54.59) *** 

-0.662 
(-119.36) *** 

0.048 
(9.81) *** 

0.055 
(11.50) *** 

0.040 
(14.26) *** 

Insurance 0.178  
(46.03) *** 

0.012  
(1.54) 

0.008 
(1.81) * 

-0.004 
(-1.11) 

0.018 
(4.73) *** 

-0.010 
(-4.45) *** 

Hours -0.013  
(-145.42) *** 

-0.005  
(-27.43) *** 

-0.005 
(-48.65) *** 

0.0002 
(2.75) *** 

-0.001 
(-7.39) *** 

0.001 
(10.90) *** 

Ln(income) 0.178  
(80.53) *** 

-0.006  
(-1.35) 

0.023 
(9.15) *** 

-0.031 
(-13.76) *** 

0.023 
(10.74) *** 

-0.022 
(-17.03) *** 

AUGE 2.392 (128.90) *** 0.870  
(49.40) *** 

0.509 
(49.61) *** 

0.166 
(18.38) *** 

0.124 
(14.06) *** 

0.071 
(13.74) *** 

Payment       
Pay - (base) (base) (base) (base) (base) 
Sometimes pay - 1.788 (115.52) *** 0.648 

(71.84) *** 
0.496 

(62.58) *** 
0.339 

(43.80) *** 
0.305 

(66.99) *** 
Do not pay - 0.311  

(33.78) *** 
0.382 

(71.15) *** 
0.028 

(5.95) *** 
-0.185 

(-40.25) *** 
0.086 

(31.94) *** 
Other - -0.059  

(-3.46) *** 
0.075 

(7.59) *** 
-0.076 

(-8.78) *** 
-0.103 

(-12.09) *** 
0.045 

(9.03) *** 
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Table-3 Estimation results of  two-part model for health care use from CASEN survey during 1994-2009 continued 
Variable 

 
 
 

Logit Model 
 
 
 

OLS (Health 
Care Use) 

OLS 
(Preventive 

Care) 

OLS 
(Practitioner 

Visit) 

OLS (Specialty 
Visits) 

 

OLS 
(Emergency 

Visits) 
 

No health care - -1.024  
(-24.18) *** 

-0.260 
(-10.56) *** 

-0.321 
(-14.77) *** 

-0.376 
(-17.77) *** 

-0.067 
(-5.37) *** 

Constant  - 2.292 1.315 0.409 0.775 0.124 0.215 
Pseudo R2/ R2 0.081 0.064 0.080 0.027 0.022 0.016 
Observations 1,554,227 581,048 581,048 581,048 581,048 581,048 
Dependent variable for the logit model is a dichotomous indicator of whether a person has had health care during a particular year or 
not. Dependent variable for the OLS model is the number of health care use. 
Z-score in parentheses and indicates significance level as follows: ***p!0.01, **0.01<p!0.05, *0.05<p!0.10. Marginal effects are 
presented in brackets.  
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In the logit model, most of the variables were statistically significant, mainly given for 

the sample size of 1,554,227 individuals. However, in this study, we are evaluating 

practical significance; hence we want to look to the size of the estimated coefficients 

and their impact on health care utilization. Also, we complement this study with 

individual models for the years 1994 to 2009 to assess which variables are important 

to predict use of health care services. In this way, the strongest predictors of health 

care use are the years the survey was conducted, gender, marital status, availability of 

electricity and water, insurance, type of housing, schooling, natural logarithm of 

income, and AUGE. 

Results from the logit model estimation suggest that the odds of using health care 

among the years have changed over time. Between 1994 and 1998, the odds of using 

health care services were lower than in the base year 1992, then between 2000-2006 

the odds of using health care services are higher than the odds for the reference year 

1992, and then again we see that for 2009 the odds of using health care are 0.869 times 

the odds of using health care services in 1992. We present odds ratio of key variables 

derived from logit model estimation in Figure 1. 
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Figure-1 Odds ratios of health care use per year (base=1992) 

 
 
Additional results suggest that females were positively associated with the probability 

of using services. The odds of using health care services for females over the odds of 

using health care services for males are 1.504. Also, married people had a positive 

association with the odds of usage, and our results suggest that the odds for married 

individuals are 12.52% higher than the odds of health care utilization for non-married 

individuals. There is also, a positive association for those individuals who have water 

and electricity in their homes to use more health care services than the individuals who 

do not have these basic services. Estimated results for the schooling variable are 

counter our expectation. We tend to expect that individuals with education will use 

more health care services than those individuals with no education, given the same 

health need. However, our results show that the odds of using health care services for 
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those with education are 0.304 times the odds of using health care services for those 

without education.  A possible explanation is that in our model we did not control for 

health need, and level of education might be reversely associated with health need. 

The estimated coefficients of income and AUGE are also positively associated with 

the use of health care services; increases in income increase the odds of use of health 

care services. Likewise being under the AUGE program increases the odds of use of 

health care. 

In Table 3, we also present the results of 5 OLS models, which include: total health 

care use, preventive care, general practitioner visits, specialty visits, and emergency 

visits. Some of the strongest predictors for the OLS model are school, AUGE, and the 

type of payment. Comparing these 5 models for people with education we find that 

respondents with school education have 52% lower probability of using health care 

services than those with no education. When analyzing for preventive services, 

practitioner visits, specialty visits, and emergency visits we find that people with 

education have 66.2% lower probability of using preventive services than those 

without education. But the same individuals with education have positive results in the 

use of general practitioner visits (4.8% higher probability of use), specialty visits 

(5.5% probability increase in the use of health care services), and 4% of higher 

probability of use of emergency visits compared to individuals with no education. 

To provide further evidence of essential factors associated with health care utilization 

in Chile, we also analyzed the first National Survey on Satisfaction and OOP 

payments for the year 2006. Results of this estimation are presented in Table 4. 
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Table-4 Estimation of two-part model for health care utilization in year 2006 
Variable 

 
 
 

Logit Model 
 
 
 

OLS (Health Care Use) 

Region:   
II (reference) (reference) 
V 0.394 (1.38) 0.344 (1.00) 
VIII 0.780 (2.77) *** 0.220 (0.64) 
XIII 0.453 (1.73) * 0.432 (1.33) 
Gender -0.006 (-0.03) 0.019 (0.08) 
Age 0.015 (2.09) ** -0.004 (-0.50) 
Civil Status:   
married (reference) (reference) 
living in-partner 0.262 (0.99) 0.071 (0.21) 
annulled/separated/divorce 0.351 (1.28) 0.119 (0.37) 
widowed 0.476 (1.80) * 0.031 (0.10) 
single 0.259 (0.92) 0.142 (0.41) 
School:   
no education (reference) (reference) 
elementary school  -0.087 (-0.17) -0.420 (-0.82) 
high school -0.256 (-0.50) -0.420 (-0.81) 
technical-professional school -0.335 (-0.60) -0.133 (-0.23) 
technical training center -1.212 (-1.69) * -0.847 (-0.95) 
professional institute -0.626 (-0.99) -0.577 (-0.81) 
university -0.229 (-0.41) -0.504 (-0.87) 
Work status 0.029 (0.12) -0.976 (-3.53) *** 
Chronic Disease 0.799 (4.73) *** 0.022 (0.11) 
Accident 0.528 (2.09) ** 0.387 (1.57) 
Housing:   
House (reference) (reference) 
Department -0.011 (-0.04) -0.114 (-0.42) 
Tenement 0.581 (0.94) -0.137 (-0.21) 
Hut/shack 0.839 (1.24) -0.616 (-0.78) 
House:   
Own (reference) (reference) 
Rent -0.245 (-1.18) 0.129 (0.50) 
Transfer -0.178 (-0.70) 0.040 (0.13) 
Insurance:   
Fonasa (group a/indigent) (reference) (reference) 
Fonasa (group b) 0.708 (1.35) -0.159 (-0.19) 
Fonasa (group c) 0.467 (0.85) -0.070 (-0.08) 
Fonasa (group d) 0.860 (1.56) -0.289 (-0.33) 
Fonasa (do not know the 
group) 

-0.325 (-0.55) -0.617 (-0.67) 
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Table-4 Estimation results of two-part model for health care utilization in year 2006 
continued 

Variable 
 
 
 

Logit Model 
 
 
 

OLS (Health Care Use) 

Isapre 0.584 (1.02) -0.394 (-0.43) 
Other system 0.814 (1.35) -0.493 (-0.53) 
None -0.899 (-0.66) -1.243 (-0.66) 
Beneficiaries  0.029 (0.38) -0.048 (-0.52) 
Dependent -0.227 (-1.05) -0.142 (-0.56) 
Emergency insurance -0.181 (-0.47) 0.710 (1.69) 
Additional insurance -0.230 (-0.91) -0.239 (-0.79) 
Debt 0.190 (1.07) -0.004 (-0.02) 
Work insurance   
Yes (reference) (reference) 
No -0.547 (-2.86) *** 0.269 (1.14) 
Do not work -0.883 (-2.82) *** -0.508 (-1.43) 
Number of people in the 
household 

0.098 (1.85) * 0.083 (1.38) 

Ln(OOP) 0.224 (12.01) *** 0.079 (3.17) *** 
Ln(income) -0.055 (-0.73) 0.129 (1.17) 
Health care satisfaction:   
Very satisfied/satisfied (reference) (reference) 
Indifferent -0.465 (-2.26) ** -0.102 (-0.40) 
Very dissatisfied/dissatisfied -0.238 (-1.22) -.317 (1.39) 
No answer 0.593 (0.92) -0.400 (-0.38) 
AUGE:   
No AUGE pathology (reference) (reference) 
AUGE pathology 0.018 (0.08) -0.248 (-1.07) 
Do not know 0.087 (0.27) 0.276 (0.72) 
No answer -0.546 (-3.46) *** -0.336 (-1.79) 
Constant  - 3.032 0.634 
Pseudo R2/ R2 0.258 0.133 
Observations 1,388 470 
Dependent variable for the logit model is a dichotomous indicator of whether a person 
has had health care utilization during a particular year or not. Dependent variable for 
the OLS model is frequency of health care use. 
Z-score is presented in parentheses and indicates significance level is presented as 
followings: ***p!0.01, **0.01<p!0.05, *0.05<p!0.10. Marginal effects are presented 
in brackets.  
 
 

 



 

 

84 

For the logit model, estimated coefficients of the following variables were statistically 

significant: VIII, XIII region, age, chronic disease, accident, work insurance, and the 

natural logarithm of out-of-pocket payment. 

We find that the odds of using health care are 2.181 times higher for the VIII region 

and 1.573 times higher for the XIII region compared to the odds of using health care 

services in the II region. Additionally, the odds of using health care services for 

individuals with chronic conditions are 122.33% higher than the odds for individuals 

without chronic diseases. Accidents increase the odds of using health care by 69.55%. 

The variable work insurance refers to welfare services or social security in the 

workplaces, and according to our results having work insurance is positively 

associated with the odds of using health care. Finally, increases in the natural 

logarithm of out-of-pocket payment increases the odds of using health care services by 

25.11%. 

For the second part of the model, estimated coefficients of the variables work status 

and natural logarithm of out-of-pocket payment were statistically significant. 

Therefore, being working reduces the use of health care services by 97.6%. 

Additionally, as the natural logarithm of income increases by 1% the frequency of use 

of health care services increases by 1.29%. The relationship between types of health 

insurance and healthcare use was not statistically significant. 

The following section of this study includes an assessment of inequalities in the health 

care system. We predicted needed medical care by demographic variables and also a 

list of eighteen health care problems (see figure 2).  Results of our estimation suggest 

pro-rich actual distribution with the poor having higher need-expected distribution. 
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This is a result of the fact that “need,” as proxies by demographic and health problems, 

is more concentrated among the lower-income groups. After need-standardization, the 

richest 20% use medical care almost twice as the poorest 20%. 

 

Figure-2 Distribution of actual, predicted and standardized need for health care 
services by income quintile 
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Table-5 Distributions of Actual Need-Predicted and Need-Standardized Health Care Use for year 2006 
Probability of using medical care 

    Probit with controls                                 Need-standardized  
                          Difference=                               With controls                Without controls 
                  Need-          predicted- 
Quintile  Actual   predicted     actual                     Probit          OLS           Probit          OLS  
Poorest 20%     0.256        0.330          -0.073                     0.229          0.230       0.232           0.232 
2nd poorest 20%  0.276        0.313          -0.037                 0.265          0.266       0.267           0.267 
Middle   0.271        0.297          -0.026                 0.277       0.276                 0.276           0.276 
2nd richest 20%  0.332        0.293           0.040                 0.342       0.342                 0.342           0.342 
Richest 20%  0.389        0.281           0.108                 0.411          0.410       0.408           0.408 
Mean                    0.305        0.303           0.002                 0.305          0.305                 0.305           0.305 
Concentration       0.089       -0.033                            0.121       0.120                 0.118           0.117      
Index/HIwv 
Standard error      0.013       0.004                              0.013       0.013       0.013           0.013 
t-ratio                6.644   -8.028                   9.469       9.404       9.234           9.219 
 

Table 5 supports this idea of a pro-rich actual distribution. The poorest 20% is using on average 7.3% less health care services than the 

services they will be using according to their need. While the second richest and richest 20% are using more health care services than 

their predicted need, 4% and 10.8% accordingly. After standardized the values the richest people is using almost twice the health care 

poor people is using.  
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Table 6 – Decomposition of Concentration Index for Access to Health Care Use, 2006 
Contributions to concentration index for any use of medical care 

       OLS                                               Probit partial effects             
                                                           Absolute       Percentage                                                              Absolute       Percentage    
Need factors 
Age-sex groups                                  -0.029           -32.95               -0.032            -36.36 
Health problems                                 -0.003           -3.409                -0.003            -3.409 
Subtotal          -0.032   -36.36               -0.035            -39.77 
Non-need factors 
Log household expenditure                 0.102           115.91                 0.111             126.14 
Health insurance cover                        0.008             9.091                                         0.009               10.22 
Subtotal           0.110           125.00                 0.120             136.36              
Residual           0.010     11.36                 0.003                 3.41  
Total            0.088                0.088 
Horizontal inequity index         0.120                  0.123 
 
 

We followed our analysis decomposing the effects of need factors and non-need factors in the utilization of health care services. Table 

6 presents the main results. The contribution of all need factors is negative, indicating that if utilization were determined by need 

alone, it would be pro-poor. The aggregate contribution of all need factors is about 36.36 percent of the unstandardized index. Log 

household expenditures and health insurance coverage increases the concentration index approximately by 115.91% and 9.09% 

respectively. 
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The residual difference between the unstandardized concentration index and the sum 

of the contributions of all need and non-need factors is larger for the partial effects 

probit approach, mainly because this gives a slightly larger estimate of the 

contribution of household expenditure. There is a positive horizontal inequity index 

that indicates that the better off make a greater use of health care services in Chile. 

7. Discussion 

The Chilean government has introduced some new programs to promote equity in the 

use of health care services; however, we still observe inequities benefiting the better 

off. The analysis of the distribution of actual, predicted need and standardized need, 

and also the decomposition index support the idea of pro-rich inequities in the use of 

medical care. The poor is using less health care services than the services they really 

need. 

The two-part model estimation indicated some key factors that are affecting utilization 

of health care services. We find that the major predictors of service utilization between 

1994 and 2009 using the CASEN dataset are education, appearance of AUGE program 

and type of health care payment. Results from the analysis of the Satisfaction and 

OOP payments survey for the year 2006 suggest that the strongest predictors of health 

care use include work status and out-of-pocket payment. Results from these two 

surveys coincide that health care payment is an important variable to assess access to 

health care. The estimated coefficient of the variable AUGE is not statistically 

significant for the year 2006; however, a possible explanation is that AUGE just 

started in 2006. The relationship between types of health insurance and healthcare use 

is also not statistically significant. 
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The findings of this study could help identify targets for policies to improve equity in 

access to health care in the Chilean health care system. In fact, policy-makers should 

consider that health care need is not being satisfied at least for the first three quintiles 

of the population. The system is inequitable in the way that resources are distributed. 

Moreover, payment is limiting the use of health care. Hence, a new program such as 

AUGE could result in an improvement to a more equitable health care system. Its 

impact, however, will need to be evaluated. 

Finally, this analysis is also helpful to compare results of health care utilization with 

other countries in Latin America or countries that have a similar health care structure 

to the Chilean system. Further, researchers from other Latin American countries may 

try to replicate this study with similar data collected from their health care systems. 
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1. Introduction 

Trying to quantify equity in access to health care services is especially difficult when 

there are different constructs that affect access. Most of the models today are using 

just one construct to define access. For example, utilization of medical care is 

employed as a proxy for access to predict how equitable the accessibility to the system 

is. However, having access to health care services does not mean that you must use 

medical care. Thus, utilization just considers one part of the population, those who are 

already using medical services. Issues like this emerge when we use a unique 

construct. These problems motivated the present research. 

This paper proposes a model to estimate access to health care services based on 

communitarian claims. We propose the use of a model that identifies the barriers to 

access to health care services. Barriers that are relevant for each community and can 

vary among different cultures. Based on the analysis of these barriers we construct an 

index that assesses the accessibility to health care services. Finally, we also propose a 

way to set priorities that will help policy makers. 

2. Theoretical Framework 

2.1. Equity 

There are different definitions for equity; according to the International Society of 

Equity in Health (ISEqH), equity is defined as "the absence of potentially remediable, 

systematic differences in one or more aspects of health across socially, economically, 

demographically, or geographically defined population groups or subgroups. Equity in 

health services "implies that there are no differences in health services where health 
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needs are equal (horizontal equity) or that enhanced health services are provided 

where greater health needs are present (vertical equity)." (Starfield, 2001). The World 

Health Organization (WHO) defines inequity as “differences [in health status], which 

are unnecessary and avoidable, but in addition are considered unfair and unjust.”  

In general one can refer to equity as social justice; social justice about the things that a 

person have as a right (Wagstaff & Van Doorslaer, 2000). The two theories of health 

care justice most cited in the philosophical literature are the libertarian and the Marxist 

theories. Libertarians respect the natural rights for life and possession. Marxists 

emphasize distributions according to need (Wagstaff & Van Doorslaer, 2000). 

Therefore, we have two clear opposite points of view about what is equity in the 

health care context. The main concern for libertarians is about ensuring minimum 

standards. And the egalitarians main concern is to ensure that health care is financed in 

relation to ability to pay and the health care delivery is allocated on the basis of need 

(Wagstaff & Van Doorslaer, 2000). 

Following this discussion of equity, Sen has argued that health equity condition 

capabilities of individuals and also groups to benefit from economic and social 

development. Sen has defined a distinction between capabilities to function and 

functionings. Functionings constitute what people do or are and are seen as 

constitutive of person’s well being. Capabilities to function are the mix of 

functionings from which a person can choose (Wagstaff & Van Doorslaer, 2000). The 

main objective for equity is creating the opportunities for equal health for all. In fact, 

subscribing to certain principle of equity has a big impact on health care policies and 

the distribution and redistribution of health care.   
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In order to understand more about equity we need to define some mechanisms of 

causality, justice and socioeconomic development (Vega, 2001). In distributive justice 

as applied to health, the most influential theory is the one proposed by John Rawl 

(1971, 1973), which set two main principles: first, “each person is to have an equal 

right to the most extensive scheme of equal basic liberties compatible with a similar 

scheme of liberties for others”, and second “social and economic inequalities are to be 

arranged so they are to be of the greatest benefit to the least-advantaged members of 

society, and offices and positions must be opened to everyone under conditions of fair 

equality of opportunity (Rawl, 1971).” 

Consistent health care equity cannot be concerned just with health in isolation. To 

understand and combat health care inequities is required to look the society as a 

whole, and also the human biology and clinical issues of how people handle disease 

and disabilities (Evans et al., 2001). Whitehead (1992) proposed seven principles to 

decrease the level of inequities: improving life and work status, promoting better life 

habits, letting people participate in the policy-making process and decentralizing the 

decision-making process, carrying out multisectoral analysis about health impact, 

keeping equity as an important issue in the global agenda, establishing accessible and 

high quality services, and basing equity policies on adequate research, control and 

evaluation (Whitehead, 1991). 

There is no consensus about how to define equity. But it becomes important to notice 

the differences between equity and altruism and their role in the distributional 

objectives of health care. The main difference is explained by Culyer (1980), who 

establishes that altruism is a matter of preferences; the preferences for providing help 
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to others, which generates utility to the altruist (G. H. Mooney, 2003). The sacrifice 

the altruist realizes to provide health care services to the ones who need it will depend 

on the level of utility perceived from this act. On the other hand, equity is referred as 

social justice, which is not a preference issue (Culyer & Wagstaff, 1993). 

Understanding the differences between altruism and equity lead to some important 

implications. First, social justice suggests an equitable provision pattern, which is 

independent of the cost and the sacrifice of the society (Culyer, 1980). And second, 

altruism does not need to be equitable.  

Another research line is the communitarians, which emphasizes the relationship 

between the individual and the community. The communitarian claims will be the 

foundation of our definition of equity. The fundamental reason is that communitarian 

claims allow for interdependencies between different groups and cultures. We do 

believe that individuals are aware of the needs and relationships in society either with 

their own groups as with other groups. Previous Rawlsians theories do not consider 

the role of society (G. H. Mooney, 2000). 

2.1.1. Communitarian claims 

Communitarians place community in the center of any analysis. Community refers to a 

group of people with something in common in their life, which makes them able to 

establish relationships (G. Mooney, 2001). According to Mooney (2001) 

communitarians can be prescriptive when they assume that life will be better if we left 

the community to guide our lives. On the other hand, it can be descriptive when the 

social self is a reflection of how individuals are.  
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Communitarian claims build in the following concept “a duty owed to the candidate 

herself that she should have a good” (Broome, 1991), and add two other issues “ first 

that duty is owed by the community of which the candidate is a member and secondly 

that the carrying out of this duty is not just instrumental but is good in itself” (G. 

Mooney, 1998). Thus, claims are reasons, supported by a notion of duty, why a group 

should receive more services than other.  

Equity is commonly referred to in terms of access and need. Thus, the fundamentals of 

communitarians about access and equity include that community’s preferences should 

determine the principles of any access concept and how equity is going to be 

operationalized (G. Mooney, 2009). Also, community preferences may not be the 

same as the sum of all individual’s preferences. Then, we cannot legitimate a common 

operational definition of access. Hence, the community’s preferences claims are the 

ones that determine the way that resources are allocated (G. Mooney, 2009). Mooney 

(1998) argues that needs used to be determined by health care professionals and 

sometimes from politics influences rather than by the community. He proposed 

another methodology to allocate resources following the communitarian claims. 

Mooney explored an interesting definition of equity in access by the citizens’ jury in 

Perth, Australia, suggest that “equal access for equal need, where equality of access 

means that two or more groups face barriers of the same height and where the 

judgment of the heights is made by each group for their own group; where need is 

defined as capacity to benefit; and where nominally equal benefits may be weights 

according to social preferences such that the benefits to more disadvantaged groups 

may have a higher weight attached to them than those to the better off”. Some 
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interesting components of this definition of health care access are that incorporates the 

perception of barriers to the use of health care services. Barriers and heights are 

concepts defined according to the citizens’ perceptions. Also, this approach adopts the 

concept of capacity to benefit as need, and weight benefits according to the 

disadvantages perceived (vertical equity). 

Communitarian claims propose a new approach where access is estimated according to 

the nature and extent of barriers perceived by different groups. Need refers to capacity 

to benefit which is flexible to vary from one social group to another. 

According to the new approach, Mooney and Houston (2004) have identified four 

components to allocate resources equitable: capacity to benefit, referring to how much 

good can we do?; weighted capacity to benefit, which represents a measure of vertical 

equity; Management, Economic, Social and Human Infrastructure (MESH 

Infrastructure), and cost variations  (G. Mooney & Houston, 2004) 

How to measure capacity to benefit is still in debate. However, any measurement 

should be related with the capacity to improve health, but not be restricted to just 

health (G. Mooney & Houston, 2004). The second component involves a weighting 

factor for capacity to benefit. The weights should be defined by the community, and 

according to their preferences. There is also MESH Infrastructure, which is the 

infrastructure built to improve the capacity of communities in an efficient way. 

Communities that lack of this infrastructure are less able to improve their health care 

services. Management capabilities refer to management of finances and technical 

matters of service provision, and also planning new improvements. Economic 

infrastructure refers to improve geographical access, and achieve a greater economic 
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development of amenities, services, and employment in some specific areas (Thomas, 

Mooney, & Mbatsha, 2007). Social cohesion refers to the interaction between 

community and government, and also different spheres and sectors of government 

itself. Finally, human infrastructure is the effective use of human resources, as well as 

their appropriate skills (Thomas et al., 2007). The last component involves taking into 

consideration the relative costs differentials, mainly related to access issues, e.g. 

distance. 

Summarizing, equity is defined in terms of access to health services, with the vertical 

equity objective to achieve equitable access for unequal need. This principle entails 

the recognition that individuals may have different preferences for health care. 

2.2. Access 

Access to medical care is relevant in this discussion because it influences the use of 

health care services, and therefore the health status of the population. Commonly 

people assume that receipt of treatment is a proxy measure of access. However, access 

entails a broader set of concerns about how individuals are going to satisfy their 

medical need. Pioneer researchers in access like (Le Grand, 1982) and (G. Mooney, 

1994) have argued that access and receipt of treatment are different concepts. Access 

to treatment refers to the opportunity open to people to receive health care treatment, 

while receipt of treatment includes the opportunity and also the use of health care 

treatments (Culyer & Wagstaff, 1993). A definition of access that takes into account 

this situation is that access is the maximum level of care that a person can consume, 

given their income, and the time and money prices associated with the health care 

consumed (Olsen & Rogers, 1991).  
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Therefore, access is a complex health policy concept; and it becomes a challenge to 

measure it in a more comprehensive way (Andersen, 1995). Many researchers 

proposed to measure access in different ways. Some researchers use utilization of 

health care services as a proxy for access. Others have proposed to evaluate access 

according to characteristics of the population such as insurance coverage or family 

income. Also, there are studies that use the characteristics of the delivery system as a 

measurement for access; an example is the distribution of health care facilities (Aday 

& Andersen, 1974). 

2.3. Need 

Need is another term that has been broadly related to studies of access. Most of the 

time need has been associated with the presence of illness. However, this definition of 

need do not take into consideration the importance of health care prevention. An 

alternative definition of need proposed by Culyer and Wagstaff (1993) suggests that 

need is the amount of resources to exhaust capacity to benefit. 

Usually need is estimated through the use of latent variables, i.e. using a set of proxy 

measures. Access is just one factor that influences receipt of medical care (Mooney 

1983).  There are many other factors such as individual’s perception of the services 

received, physician incentives, among others. Culyer and Wagstaff (1993) emphasizes 

then that equality of access will not necessarily result from an allocation according to 

need. 

It has been claimed by Marxists and egalitarians researchers that allocation of health 

care services according to need will promote equality of health (Culyer & Newhouse, 

2000). However, a study conducted by Culyer and Wagstaff (1993) showed that 
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allocation of health care according to need could result in health care inequalities, but 

allocating health care expenditures according to need will promote equality of health 

(Culyer and Wagstaff 1993). 

2.4. Equity and access 

There are several measures to analyze equity in health care access. However, these 

measures seems to be sensitive to different factors such as adjustments of access by 

different health needs or diverse types of medical care being researched (e.g. primary 

versus hospital care) (Macinko & Starfield, 2002). One way to assess equity in health 

care access is through the study of the accessibility of insurance coverage (Culyer & 

Wagstaff, 1993). However, studying access according to insurance coverage it will be 

possible for those countries that lack of a national health insurance. Otherwise, this 

would not be an appropriate approach to measure access. In addition, insurance 

coverage introduces other bias when it is used as a proxy of access because it just 

considers one dimension; the financial dimension of access to health care services. But 

quality, costs, availability, information of health care services, among other factors, 

are not considered when using insurance coverage as a proxy of access. 

Another suggested methodology to quantify equity in health care access is the use of a 

proxy for health care utilization as a valid measurement of access to health care 

services (Waters, 2000b). Thus, many studies have based their measurement of health 

care access on the basis of household surveys that collect information on the frequency 

of use of different health care services. (Aday & Andersen, 1981) have justified the 

employment of utilization as a proxy because it includes how potential access is 

converted into realized access. Other authors like Wagstaff and Van Doorslaer have 
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proposed utilization as a measurement of access in order to compare equity among 

different countries. Therefore, utilization is the common or universal construct, which 

allows comparability. In opposition to this idea, Mooney (2009) highlights some 

issues about the differences between countries, and also the problems related to the 

use of a same construct like utilization to predict access. He suggests that the 

perception of equity among countries may be different, and that there are different 

barriers associated with access to health care services. Hence, and following the ideas 

of communitarian claims, the perceptions of the barriers may differ for every country, 

and each country will attach different relative weights to equity (G. Mooney, 2009). 

But equity will depend on many other factors; in addition to each country’s own 

variability. Countries may differ according to their cultures, preferences, policy 

objectives, etc (G. Mooney, 2009).    

In Mooney’s (2009) discussion about the value of comparative studies among 

countries, he presented two major points. First, what is the relevance for different 

countries to compare their health care services, even if equity is defined and weighted 

the same in all countries? Second, equity is culturally determined. Therefore, if social 

justice is interpreted in a different way between countries or cultures, “do such 

differences matter in a meaningful sense to the people of these different nations or of 

these different cultures?” In this way, institutions that are using an uniform criteria to 

study equity such as the World Bank, IMF and WHO have make a great damage 

through the implementation of equity related policies that at the end may have a 

different impact for all countries. Homedes and Ugalde (2005) have noticed in the 

case of Latin America that countries such as Costa Rica and Chile have being put 
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under such a pressure with this kind of equity policies that at the end have dismantled 

the equity and efficiency of their health care systems (Homedes & Ugalde, 2005; G. 

Mooney, 2009).  

Additionally, this idea that cultures will vary (multicultural societies) lead to the 

variation of constructs for health, access, and equity (G. Mooney, 2009).  Therefore, 

there is a limitation anytime we are using a unique construct as an indicator for access 

to health care; such is the case of utilization. 

Following communitarian claims, this study will look to what factors will influence 

the community access to health care services. These factors then have to be weighted 

according to the preferences of the community and how they perceive equity.  

3. Analytical Framework 

In order to achieve representation of the community a random sample for the country 

or community of analysis is required. We propose the use of an index to measure 

accessibility to health care services. In detail, health care access is going to be 

estimated according to the estimated coefficients that communities assigned to 

different barriers of access to health care services.  

The first step is to identify barriers to access. The behavioral model of Aday and 

Andersen (1974) provides us with a framework for the study of relevant variables for 

health care access. According to the behavioral model of Aday and Andersen (1974) a 

study of access should include the following components: characteristics of the 

services, health care utilization, satisfaction with the health care services received, 

predisposing, enabling and need factors.  
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Characteristics of the services refers to resources and organizations(Aday & Andersen, 

1974). Resources to provide health care services include labor and capital. Resources 

considers both the distribution of medical resources in an area and also their volume 

(Aday & Andersen, 1974). Organization refers to how people enter to the system 

includes travel time, waiting time and also how is the treatment provided, whom the 

patient see, how was the treatment, etc (Aday & Andersen, 1974). Some examples 

include number of physicians, number of clinics, number of hospital beds, number of 

hospitals or health care facilities in the area, availability of ambulance, type of facility, 

type of provider. Additionally, it also considers geographic accessibility, which is the 

distance of the closest health facility or place to get health care services. 

Health care utilization refers to the health care services received and also the facility 

and specialist who provides the services. Utilization includes type of service used, 

frequency of use, health care facility, and number of follow up visits. 

Satisfaction refers to how satisfy are the patients with their interaction with the health 

care system, such as satisfaction with the waiting time for appointment and waiting 

time in the physician office; satisfaction with the availability of care; satisfaction with 

the provider of health care services; satisfaction with the quality of the health care 

services received. 

Predisposing factors are those factors that may predict a person chances to use health 

care services. These include demographic factors (age and gender), social factors 

(education, occupation, ethnicity, religion), cultural factors and health beliefs 

(attitudes and values concerning health and illness) (Aday & Andersen, 1974) 
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Enabling factors are those factors that influence the use of health care services. There 

are two categories: community where the individual live (availability of health 

professionals and facilities, region, urban/rural), and personal and family factors 

(income, insurance coverage) (Aday & Andersen, 1974) 

Need is related to the immediate necessity of using health care services due to illness. 

It includes subject’s attitudes, values, and knowledge about health problems and 

services that affect their perception of whether they do or do not need services.  

The model of Aday and Andersen (1974) provides a framework to study access. All 

these factors are relevant when we try to describe the access to the health care 

services. But, as we have mentioned run a simple regression, which includes common 

variables for every country, would not represent the variability among different 

groups. Therefore, we will use the Aday and Andersen (1974) framework to identify 

the different barriers that any community may face. There are barriers that come from 

the characteristics of the health care services, the utilization of services, the 

satisfaction with the services, the characteristics of the population at risk, and the 

health care policies. The main idea is that every community will determine what 

constitute a barrier; for example, among the characteristics of the services is the 

distance to get medical services, which may constitute a barrier for some communities. 

Another example, income of the individual or the family is an enabling factor for 

health care, therefore the financial cost of a health care service also constitutes a 

barrier. Other examples of barrier are the time when the facility is open, travel time, 

etc. For specific groups, they may perceive some specific barriers, for example, 

language, racism, cultural believes, involvement in decision-making, lack of 
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information about the availability of services (all of them representing predisposing 

factors to the system). Defining the specific barriers for each group will set the basis to 

evaluate the relative inaccessibility to the system (G. H. Mooney, 2009). In addition, 

we have incorporated the Management, Economic, Social and Human Infrastructure 

(MESH Infrastructure); these four factors are critical in the moment to implement an 

improvement in the system. If the management is not providing a support and a good 

plan to implement the improvements, the results for the community are not the ideal. 

The same idea with the economic component, it is hard that a community can see an 

improvement in their health care services if the economic component is inadequate. 

The social interaction and participation of the community in the decision-taking 

process is an important factor to see the improvements in the health care services. 

Finally, the use of the human resources must be executed in a correct way to perceive 

the improvements in the system.  

Based on all this components: the Aday and Andersen (1974) behavioral model, the 

distinction of barriers in the system and MESH infrastructure. We propose a 

framework for the study of access to health care services; see Figure 1. 
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Figure-1 Framework to study health care access 
 

 
 
Source: Adaptation of Aday and Andersen (1974) Behavioral model 

 

In the center of Figure 1 the five boxes indicates the Aday and Andersen (1974) 

framework to understand access to health care services. The barrier layer shows the 

barriers associated with each component that explain access, i.e. health policy, 

characteristics of the services, utilization of health care, consumer satisfaction, and 

characteristics of the population at risk. So, we can define barriers for each one of 

these categories, for example: 
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Health Policy Barriers: Lack of enabling environment or interaction between actors to 

establish health care policies in the community, policy-related information is not 

disseminated or understood at multiple levels – government, non-government, 

community, etc., general skepticism of the community’s capacity and capability to 

ensure improvement in the health care system, low motivation or commitment of the 

community to participate, etc. 

Characteristics of the health care service barriers: shortage of health care 

professionals, lack of money to implement major changes to the health care 

organization, difficulty obtaining transportation to see a medical provider, long 

waiting times in the facility, difficulty obtaining a timely appointment to see a doctor, 

among others. 

Utilization of health care barriers: constraints with the work responsibilities that 

interfere with seeking health care services, previous treatments did not work or did not 

make the patient feel better, health care professionals tend to ask for more tests than 

needed, lack of referral system, preference for self-diagnosis or postpone visit to a 

medical facility, etc. 

Consumer satisfaction barrier: barriers to dissuade community to change providers or 

customs, lack of provider commitment to change the way that services are provided, 

and others. 

Characteristics of the population at risk barrier: minimization of illness and lack of 

family support, fear to the health care problem, lack of trust and confidence in the 

health care professionals, lack of insurance, elevated cost of the medical services, etc. 
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The last layer of figure 1 includes the MESH infrastructure. An infrastructure that 

does not support the system can stress even more the barriers to access to health care. 

Therefore, MESH plays a dual role, it can help to overcome barriers if they have a 

good plan to implement improvements to the system, or a bad role making the system 

worst. 

Another situation that is worth to distinguish is that some of the variables included in 

the model have short-term or long-term viability to alter health care access through the 

development of policies (Andersen, 1995). For example, we cannot change conditions 

such as the ethnicity, gender or age of the individuals, but health care satisfaction can 

be modifiable in the short run.  

Once barriers are identified, the next step includes the determination of the estimated 

coefficients that each group associate to these barriers. So, we need to find how 

communities face this barriers and their willingness to overcome them. This will be 

evaluated according to community’s preferences.  

Normally, preferences are not analyzed by economists (G. Mooney, 2001). Whose 

preferences are we taking into account to determine the objectives of any health care 

system? Preferences correspond to community ethical preferences, community 

resource constraints, and community general preferences.  

Two characteristics of the communitarian approach (G. H. Mooney, 2007) are 

important to consider: 

1) In any geographical area or jurisdiction, what is the capacity to benefit of the 

people in the area with the accessibility of health care? 
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2) Might there be a desire on the part of the community to weight some people’s 

claims more highly than others, i.e. vertical equity? Community will define 

according to their preferences their appropriate weights. In other words, it is 

the community who determines what constitute equity.  

Taking into consideration all these factors we are ready to propose an index to 

quantify access to health care through the analysis of inaccessibility to the system 

considering the variability of each community. 

4. Access To Health Care Index 

Based on the analytical framework we presented, we develop a statistical model for 

estimating access to health care in this section. We divide the analysis in a two-step 

process. The first step will determine the barriers that communities have identified as 

important. The second step includes the identification of individuals’ preferences in 

relation to access.  

First step 

We assume that the functional form for this model is not linear. Then, a multivariate 

analysis with multiple logistic regressions will be used to obtain the coefficients of 

each barrier. We use this model for its ability to model many variables, some of which 

may be on different measurement scales. Multiple logistic regression allows us to 

explore the influence of barriers in health care access on the probability of 

inaccessibility to the system. The natural logarithm of the logistic regression 

coefficients provides estimates of the odds ratio of not having health care access. 

Thus, the dependent variable for the multiple logistic regression is inaccessibility to 
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the system, which is a yes or no dichotomous variable coded 1 and 0 respectively. We 

choose the use of a dichotomous variable to make the model estimation easier. 

However, we can also use an ordinal dependent variable for different levels of health 

care access, i.e. good access, moderate access, or bad access to the health care 

services.  

Explanatory variables are the barriers for health care access that comes from the 

analysis of the adaptation of Aday and Andersen behavioral model. Explanatory 

variables are also categorical variables and the reference category is “not a barrier for 

health care access”. Consider the following collection of n explanatory variables 

denoted by the vector x’=(xhp1, xhp2, … , xhs1, xhs2, …, xus1, xus2, …, xcp1, xcp2, …, xcs1, 

xcs2, …,  xcsn) , where xhpi represents the ith health policy barrier, xhsi is the ith barrier 

representing characteristics of the health care services. Xusi is the ith utilization of 

health care services barrier. xcpi is the ith barrier related to the characteristics of the 

population at risk. And xcsi represents the ith consumer satisfaction barrier. Thus, the 

function of inaccessibility to health care services is described by equation 1: 

! 

(1) f (y =1 | xHP ,xHS ,xUS ,xCP ,xCS ) = "(x)  

! 

xHP = xhpi
i=1

n

"  

! 

xHS = xhsi
i=1

n

"  

! 

xUS = xusi
i=1

n

"  

! 

xCP = xcpi
i=1

n

"  
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! 

xCS = xcsi
i=1

n

"  

, where y is the measure of inaccessibility to the health care services, xHP are the sum 

of  health policy barriers. xHS are the barriers associated with the characteristics of the 

health care service. xUS are the barrier for utilization of health care services. xCP are the 

barriers related to the characteristics of the population at risk. Finally, xCS are 

consumer satisfaction barriers. 

We group the variables through the use of summation to simplify the functional form 

of the model. However, when we analyze the barriers of the system, we are going to 

analyze their coefficients separately and independently. In addition, survey instrument 

is used to collect data from the communities about the dependent and explanatory 

variables. 

Let the conditional probability that there are problems of access to the system denoted 

by P(y=1|x) = !(x). Then, to obtain the different communities coefficients that are 

assigned to the barriers, we use a multiple logistic regression model, which is 

presented in equation 2: 

! 

(2) logit(") = ln
"(x)
1#"(x)
$ 

% 
& 

' 

( 
) = * + +1xHP + +2xHS + +3xUS + +4xCP + +5xCS  

Each " represents the coefficient associated for the different barriers, for example, "1 

represents the coefficient associated to health policy barriers, "2 is the coefficient of 

the barriers related to the characteristics of the health care system, and so forth.  

Most of the time, we expect " to be positive showing an increase in the likelihood of 

non-attending to the health care services. However, in those cases that " take a 

negative value, i.e. it does not represent a barrier to the system but a factor that 
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contribute to the access, we need to define constraints. We are going to define 

constraints for the model indicating that " values are greater than zero. We can define 

constraints using the constraint command in Stata.  

After we find the " coefficients, we can verify the relative importance of each variable 

using a Wald test or Likelihood Ratio test. We also need to check for interactions. It is 

possible that some barriers will interact with others. Therefore based on theory, 

empirical evidence, and exploratory data analysis we can identify variables of 

interaction terms to be included in the model. Then, the model should add those 

interaction terms. 

Data management and statistical analyses can be performed using commercially 

available statistical software package. After estimating the multiple logistic regression, 

we can interpret the parameter estimates in the standard manner, i.e. the larger the 

parameter estimates the more important the barrier for the community.  

To estimate the " coefficients in this model we will use the maximum likelihood 

(ML). The ML concept starts with the likelihood of an individual or sample, i.e. a 

measurement of how typical a person is in the population. Thus, we quantify the 

likelihood that a person perceives as a problem for health care access a specific 

barrier. The ML estimation method provides maximum likelihood estimates of the 

regression coefficients and their standard errors, this means, estimates that make a 

sample as likely or typical as possible, given values on the explanatory and dependent 

variable (Cohen, 2003). 

Therefore, we can describe the index of access to health care services as follow, see 

equation 3. 
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! 

(3) IA =1" #i
i=1

n

$
 

If there are no barriers in the community 

! 

"i
i=1

n

#  is equal to 0, therefore IA equals 1, 

which indicates no barriers of access to the system. As the " coefficients have a 

greater positive value then IA starts to become negative, which indicates barriers in 

the accessibility to the health care system. In conclusion, if IA takes values greater or 

equal to 1, then there are no access barriers. If IA takes values that are lower than 1, 

then the system is facing access barriers. 

Second stage 

The second stage considers the willingness of the communities to overcome these 

barriers, i.e. their preferences.  The information is going to be collected by additional 

surveys, which should involve the community, government, and those who have some 

power to take decisions in the community. These surveys have to incorporate the 

barriers that we have identified through model estimation from the previous step. The 

questionnaires must be worded through assess the communities’ willingness to 

overcome these barriers. The answers to the questionnaires will provide policy-makers 

an idea from where to start in order to set priorities to improve the access to the health 

care system. They should start prioritizing those barriers that have gain a greater 

support from the community to change. 

5. Discussion 

We have proposed a new methodology to assess access to health care following a 

communitarian approach. We have to highlight the importance of the individual 
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support, community support, and government support, for this model to work. Without 

community participation we cannot achieve the goals of measurement of accessibility 

to the health care services.  

There are also some limitations that should be taken under consideration. One general 

concern regarding the use of preferences is the way that they may be shaped by the 

environment and social conditions of each community. This means, that it is highly 

probable that asking a sick community about their health care problems and their 

needs may result in more extreme answers than a healthier community. Therefore, the 

frames of reference differ and we also expect that their answers may differ (Money 

1998).  

Another limitation involves the risk of misinterpretation of the preferences of the 

communities through the use of surveys. There are also the limitations and bias of 

using a survey as the instrument to collect data, which include the inflexibility of the 

survey, problems of recall information, non response of valuable items. However and 

despite all these limitations, we do believe in the importance of the participation of 

communities in the decision-making process, especially when it refers to their own 

health. The communitarian approach provides this opportunity to develop a model that 

will allow the representation of the community in the assessment of access. And at the 

same time the possibility to study the variability among cultures, without the use of a 

unique construct as most of the models that are nowadays used. 

Future work will consist in the practical application of this model. To prove the 

validity of the model we need to identify communities willing to participate of this 

process and reveal their preferences. Also, in the future we expect to propose a 
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measurement of equity in access based on the information that we will be able to 

collect from the empirical application of this study. 
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Chapter 6 
CONCLUSSION 

 
 
Equity in health care has gained a central place in Chile’s ongoing health care debate. 

This can be observed in the increase in equity studies in the Chilean academic 

literature and the health care policies implemented by the government. At the 

beginning of 2000s, Chile joined the “Global Alliance of Health Equity”, where 

participant countries manifested their intentions of ensure equitable and universal 

access to health care (Equidad Chile 2010). In this light the present research is looking 

for increasing the knowledge of health care equity issues in the country, and providing 

a new model to make a contribution for future studies of health care access. 

This study has led to three main sets of conclusions, a mixture of empirical and 

theoretical results. First, this dissertation has demonstrated the presence of inequities 

in finance and utilization of health care services. The second set of conclusions 

provides evidence of important factors that may suggest policy interventions and 

focus. The third set of conclusions relates to the theoretical study of a new model for 

assessing health care access. 

Manuscript one provides comprehensive understanding of the distribution of financial 

burden of health care in Chile. Further, the assessment of equity in health system 

finance was able to identify factors that are relevant for policy makers to improve 

equity issues. Such findings will also benefit other Latin American states that are 

concerned about equity in health system finance. 

One of the findings from this first study is the progressivity of health system finance 
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in Chile. People with higher income are paying more for health care than poor people. 

However, evidence of progressivity in the system does not mean that the system is 

equitable in all dimensions. A health care system may be progressive while still have 

serious issues of horizontal inequity (Van Doorslaer et al., 1999). In fact, we found 

evidence of horizontal inequity after examining the decomposition of the redistributive 

effect.  

The results from the multiple logistic regression and the two-part model suggest that 

there is an association between age, education, insurance system and payment for 

health care services. Some of this differences that make the system less equitable may 

be explained by the heterogeneity of Chileans. An appealing finding about the 

insurance system is that people who have public insurance groups C and D, and 

individuals under the private insurance system pay more for health care services than 

people in groups A and B. This is consistent with the ability-to-pay principle. 

Individuals in groups A and B include indigent or individuals with very low income. 

However, we found that people in the groups C and D are paying more than those 

under an ISAPRE. ISAPRE is mainly composed of individuals with higher income, 

which represents evidence of inequity in financial burden in the system. 

 
Manuscript two focuses on the analysis of equity in health care utilization. The 

Chilean government has introduced some new programs to promote equity in the use 

of health care services; however, we still observe inequities benefiting the better off. 

The analysis of the distribution of actual/predicted/standardized need, and the 

decomposition index support the idea of pro-rich inequities in the use of medical care. 

The poor is using less health care services than the services they really need. 
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Results from the two-part model suggest that the major predictors of utilization 

between 1994 and 2009 were the appearance of the AUGE program and the type of 

health care payment. Particularly for 2006 work status and out-of-pocket payment are 

the strongest predictors of utilization. 

Finally, and motivated from the previous two manuscripts, manuscript three proposed 

a new methodology to assess access to health care following a communitarian 

approach. We highlighted the importance of the involvement of individuals, 

community, and government, for this model to work.  

This last manuscript contributes new insights for access to health care services. We 

discuss the problem of measuring access based on different construct such as 

utilization, and proposed a new model to estimate access to health care services. The 

model identifies the main barriers for communities to access to the services, using and 

adaptation of the Aday Aday and Andersen behavioral model. Also, we recognized the 

important role of communities in the decision-making and priority setting process. 

Therefore, we also proposed a way to identify preferences of the individuals through 

the use of surveys to set priorities. 

6.1. Limitations of this study 

There are several limitations of this study particularly related to the use of secondary 

data. There is a longer self-reported recall period of one year or six months for most of 

the questions from the CASEN survey. We are aware that estimates of OOP payment, 

one of the main variables of the study, can suffer from the same recall bias. Datasets 

also contain missing values especially from information regarding income that we 

estimated before conducting the analysis. 
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There are also some specific limitations regarding the identification of individual 

preferences in manuscript three. A general concern regarding the use of preferences is 

the way that they may be shaped by the environment and social conditions of each 

community. This means, that it is highly probable that asking a less healthy 

community about their health care problems and their needs may result in more 

extreme answers than a healthier community. Therefore, as the frames of reference 

differ and we also expect that their answers may differ (Money 1998).  

Another limitation involves the risk of misinterpretation of the preferences of the 

communities through the use of surveys. There are also the own limitations and bias of 

using a survey as the instrument to collect data, which include the inflexibility of the 

survey, problems of recall information, and non response of valuable items. Despite all 

these limitations, we do believe in the importance of the participation of communities 

in the decision-making process, especially when it refers to their own health. The 

communitarian approach provides this opportunity to develop a model that will allow 

the representation of the community in the assessment of access. At the same time, it 

also provides the possibility to study the variability among cultures, without using a 

proxy measurement based on a different construct as most of the models that are 

nowadays used. 

6.2. Policy Implications 

In the first manuscript we described a degree of financial inequity in the Chilean 

health care system. These inequities set the basis for some inquiries about policy 

issues. First, the evidence suggests that new subsidies to the health care system may 

favor to ISAPREs beneficiaries instead of people with lower-income in the country. 
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Then, allocation of public resources will be seen as unfair with the actual structure of 

the system. 

This study also concludes that individual’s income is positively associated with 

people’s financial burden, which is mainly driven by the mixed public and private 

financing system. Income influences the decision of utilization of health care services. 

The study indicates that those who are using more services are people with a better 

economical position. If Chile implements a system that is mostly funded by the 

government, like a national health insurance system, this trend could change. 

One policy implication is the opportunity to examine the feasibility of providing 

greater access to the private system to people who belongs to lower quintiles. This can 

be accomplished if private providers deliver services to low-income groups and the 

government funds it through, for example, public subsidies. Also, policy makers 

should study the possibility to increase the number of public services available for the 

disadvantaged groups. Although direct provision of health care services is an option, 

there are strong evidence that education makes a difference in equitable financial 

burden for health care and health status of populations (Marmot, Friel, Bell, 

Houweling, & Taylor, 2008). Therefore, investment in education through subsidies 

may also be a good strategy to improve equity in health system in the long run. 

 
The findings from Manuscript two suggest some additional policy implications. Policy 

makers should consider that health care need is not being satisfied at least for the first 

three quintiles of the population. We found that one key factor that restrict the use of 

health care services is payment, so new programs such as AUGE that provide equal 

benefit to all are an important piece to achieve a more equitable system.  
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6.3. Future Work 

Equity studies are a day-by-day process. Future work includes getting new insights 

about the health care system in Chile. Moreover, this research can help to compare 

results of equity in health care system finance and utilization with other countries in 

Latin America or countries that have a similar structure to the Chilean system. Further 

analysis may try to repeat this study but with data available from other Latin American 

countries.  

 
Manuscript three provides an area of research with multiple options for future work. In 

the close future we need to assess the practical application of this model. To prove the 

validity of the model we need to identify communities willing to participate in this 

process and reveal their preferences. Also, in the future we expect to propose a 

measurement of equity in access based on the information that we will be able to 

collect from the empirical application of this study. 
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