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Abstract

Chile’s recent health reform establishes guarantees for a set of illnesses, under the con-

dition that these be treated in a specific network composed mostly by public hospitals.

Still, some individuals opt for attention outside this network, thus loosing the benefits

that the health reform set out to give. This paper empirically analyzes the effect of

hospital supply on the choice of individuals between accepting the new health plan’s

benefits and losing them in order to receive medical attention elsewhere. Our results

indicate that the supply of public hospitals plays an important role: in provinces with

fewer beds per capita individuals with public health insurance have a lower probability

of choosing to receive medical attention in the public sector. Public hospital supply

is a relevant variable for those with public health insurance and for those with private

health insurance only if they have relatively low income.
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∗November, 2010. Pontificia Universidad Católica de Chile, Santiago de Chile. We would like to thank

Francisco Gallego, Klaus Schmidt-Hebbel, Vittorio Corbo, Ricardo González, Mauricio Calani, Guillermo
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1 Introduction

When analyzing the demand for health there rarely is a distinction between public and pri-

vate hospital supply. Public hospital supply can be of particular importance when studying

the impact of a health care reform, especially if this one relies heavily on the public health

sector. If a recently implemented health reform seeks to increase coverage —understood as

the percentage of sick people that actually go to hospitals— it may not succeed if hospitals

are saturated with people. This paper precisely explores this dimension, as it analyzes how

public hospital supply affects the probability of accessing medical attention through a plan

which is meant to increase coverage. The importance of this lies on a better understanding

of the impact a health reform can have, and how it can be improved by accompanying the

reform with an increase in infrastructure.

The Chilean health care reform’s main component is the Plan of Universal Access to

Explicit health Guarantees (AUGE plan, also known as GES plan), which formally began

in 2004. The objective of this plan is to give every individual, insured either in the private

or public sector, four health related guarantees. These are guarantees of: access to a

health service, which is of high quality, within a limited amount of time, and with financial

protection (restricting the amount of copayments the patient must make). Though the plan

is universal as it applies to everybody, individuals may decide not to use it. The reasons

behind this decision can range from: ignorance of the existence of the plan, an economical

convenience given their private health insurance, or a preference for a doctor or hospital

outside the closed network in which the plan operates.

Several reasons led us to think that public hospital supply matters for the decision to

use (or not to use) the AUGE plan. First, a person may prefer a hospital outside the

network of AUGE hospitals if he or she finds these to be saturated. A saturated hospital

leads to long queues for those seeking attention, which implies a higher opportunity cost.

Moreover, a late medical service can mean a bad service, as for many illnesses a longer wait

may imply worse health in the long run. A typical example of this is cancer; a longer wait

before treatment can mean that the cancer has more time to spread itself or grow. The

AUGE plan has in fact had many delays in its attention, meaning that one of the guarantees

isn’t being fully carried out. According to a report made by the health supervising entity

(the Health Superintendence) the average amount of services which have overdone their

time limit amounts to 9% in 2009, increasing from the average 5% in 2008. If we consider

each illness separately, there are nine of the 66 which have an average of attentions behind
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schedule greater than 30%. What is specially noteworthy is the strong variation between

the different areas of the country. On one extreme there is Osorno Province with an average

of 25% delays in its attentions in comparison with Ñuble Province that only has an average

of 3% of delayed attentions. This leads us to believe that the supply of health services could

at least partly explain the level of adherence to the AUGE plan. Specifically, it might be

the case that where there is more public health service supply, the probability of delays

is smaller, thus leading to a greater adherence to the plan as the expected cost of waiting

decreases.

Second, greater hospital supply could improve the quality of attention. If this is the

case —and people take into consideration the quality of the service on their choice— they

should be more willing to attend a public hospital, thus using the AUGE plan more than in

provinces with relatively less public hospital supply. Finally, while we recognize that there

might be other characteristics of the supply affecting a person’s choice (transport costs or

information networks), we focus on the relative importance of these two after we have show

that the supply matters for a person’s decision.

Our main estimating equation uses a cross-section of 9,127 individuals affected by an

illness included in the AUGE plan in 2006. Our results indicate that a person insured in

the public sector has 20% more probability of using the plan than one insured in the private

sector. They also reveal that a greater supply of public health services in the individuals

province increases the probability of adherence to the plan of people with public insurance,

but does not affect the probability of those with private insurance. This result is consistent

with the fact that people with private insurance probably have a better insurance plan,

thus the opportunity cost is smaller for them. In line with this result, we also explore the

effect of the interaction term between public hospitals supply and income. People with

higher income are more likely to pay for a better quality service in the private sector, thus

they probably do not use the plan. Our results confirm this intuition. Finally, we estimate

reduced form regressions for the 47 provinces in our data set to analyze correlations between

public hospital supply and measures of perceive quality and delay in attentions. Results

show that an increase in public hospital supply is highly correlated with more attentions

without delays and with attentions of better quality. Decreases in delays seem to be more

important than increases in quality when supply increases.

Due to the heightened debate revolving around the AUGE plan and the increase in the

amount of illnesses included (from 56 to 66), we believe that evaluating this policy is both

relevant and timely. In the following section the Chilean health system is briefly reviewed
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in order to explain the context in which our analysis is developed. Section 3 analyzes the

theoretical framework in which our work is developed. Section 4 presents the empirical

strategy and the data that is used in the estimations. Section 5 presents stylized facts and

our main results. Section 6 explores which characteristics of the supply are more important.

The final section contains our main conclusions drawn from our previous analysis.

2 Health System

In order to understand the context in which this investigation is carried out, it is funda-

mental to be aware of some of the main characteristics of the Chilean health system, its

problems, its virtues, and the agents that play a part in it. The following subsections

present the Chilean health system and the reform we are evaluating, specifically its main

component: the AUGE plan.

2.1 Health Insurance

Chilean dependent workers and pensioners are obliged to obtain health insurance with 7%

of their income. They can choose to buy a health insurance plan in any private insurer

(Health Insurance Institutions, ISAPRES) or they can choose to be insured by the public

insurer (National Health Fund, FONASA). In FONASA the price paid varies only according

to income, as affiliates must always pay 7% of their salaries. However, they all receive the

same coverage with the exception that the percentage of copayments varies. Those belonging

to the poorest groups (A and B) make no copayments for the services they receive, those

belonging to the middle income group (group C) pay 10% of the cost and those with the

highest income (group D) pay 20% of the cost. FONASA is financed through the 7% of

the income that affiliates pay and through fiscal contributions. ISAPRES function in an

entirely different way as they can charge different prices according to the persons age, sex

and family size. They can also offer different benefits according to the plan chosen. They

are financed entirely by the individual’s payment, which corresponds to 7% of their income

and any additional difference they must pay to cover higher fees with greatest illnesses

coverage.

Since the price for receiving public insurance is always 7% of the person’s income in

FONASA, as people become richer this insurance becomes more expensive and the ben-

efits remain the same. In contrast, in the ISAPRES as income increases, and therefore

the amount paid for the insurance increases, benefits follow as the amount the insurance
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responds for grows. This leads to a segmentation as higher income people tend to prefer

the private health insurance sector. Furthermore, a similar segmentation is seen according

to individual health risk. As people’s risk of sickness increases (as for example they become

older) the price paid in ISAPRES increases, or conversely their benefits are reduced. How-

ever, in FONASA as someones risk increases the amount paid and their benefits remain

constant. This produces risk segmentation as riskier people tend to choose FONASA. In

conclusion, riskier and poorer people tend to choose FONASA over the ISAPRES (Sapelli

and Vial, 2003).

2.2 The AUGE Plan

The main objective of this plan is to guarantee a specific coverage for a set of illnesses,

to individuals affiliated in FONASA or in an ISAPRE. These guarantees imply receiving

medical attention, in a given period of time, of a certain quality and with financial support.

Both types of insurers are obliged to include these benefits in their plans. In order to access

these benefits the illness must be included in the list of AUGE illnesses, the person must

comply with certain restrictions specific to each illness (e.g. age restrictions), the service

must be prescribed by a health professional, and they must receive the attention only inside

the closed network of hospitals (mostly public ones).

The plan informally began in 2002 for 3 illnesses. This grew in 2003 to 5, in 2004

to 17 and in 2005 to 25. By mid 2005 the AUGE law was approved, and in 2006 the

amount of illnesses included in it reached 40. Therefore, by the time the survey used in

this investigation was carried out the plan was already a law and covered a wide variety of

illnesses. The amount of illnesses continues to grow as in mid 2007 it reached 56 illnesses

and by 2010 it will have reached a total of 66.

To receive the benefits from the plan, individuals insured in FONASA must first visit a

primary health center (unless its an emergency) from which they will then be derived to a

hospital. Beneficiaries of the ISAPRES must present the insurer the diagnosis made by a

professional and will then be designated to a health center within the AUGE network. The

guarantee which states that the patient will receive the medical service on time indicates

that if this one is running late, the patient must inform the health supervising entity which

in turn will derive them to an alternative medical center at a cost that must be covered

by their insurer. This is not effectively happening as people are unaware of this option or

do not trust that the will be reimbursed for the cost of a private medical attention. If the

affiliates initially decide to receive treatment in medical centers outside the network (not
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because they were derived there due to a delay in their attention), they lose the benefits of

the AUGE plan and will only be covered by what is stated in their complementary plan in

their ISAPRE or in FONASA.

The costs of receiving treatment through the AUGE plan vary according to the health

plan (in the case of the ISAPRE) or the person’s income (in the case of FONASA). In the

public insurance sector, the copayments for group A and B are null and for group C and

D are 10% and 20% respectively. In both insurance sectors there is a maximum of total

payments equivalent to 122 UF (US$ 4,770) in the case of a person that has one illness

and 181 UF (US$ 7,078) if the person has 2 illnesses or more. There is also a maximum of

copayments related to the monthly price paid by each individual.

3 Are Hospitals Important? Motivating Theory

The literature surrounding the topic of demand for health services is generally concentrated

in the effects of different types of health insurance (Rosett and Huang, 1973), on health

expenditure in relation to individuals income and education, on the election of health insur-

ance plan (Royalty and Salomon, 1998), or on the demand for health services under different

health status (Wedig, 1988).1 We, on the other hand, focus on the effect of hospital supply

on the demand for public or private health services conditional on health insurance. In this

sense, our paper is most closely related to Fabbri and Monfardini (2003), who study the

effect of income, private insurance, supply characteristics and others, on the demand for

public and private health care services. The difference in our approach is that we focus on

a particular set of diseases and one specific choice: to use or not to use the AUGE plan.

Because the AUGE plan is intended to be used by persons with private and public

health insurance, it offers a unique chance to study the effect of public hospitals supply on

a person’s decision. This is important because in the most common framework a person’s

decision is generally constrained by his health insurance plan. In this case, even though an

1One of the most important papers in the literature is Grossman’s (1972) study on the demand for health

services. He begins by pointing out that if health were considered simply as human capital (as education

can be thought of), its demand could be studied through the models by Becker (1964) and Ben Porath

(1967). Under this scenario, the decisions to invest in health would depend on its return, which would in

turn depend on its effect on productivity. The fundamental difference that Grossman draws attention on, is

that health affects not only the productivity of the individual, but the time he has available (the length of

his life). Health can thus be thought of as a consumption good, as it increases the individuals utility, and

as an investment good which increases productivity.
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individual in the public sector cannot attend to a private hospital —at least he pays a lot

of money for it— an individual in the private sector can attend to a public hospital, and

he may be particularly interested in doing so because the AUGE plan subsidizes a set of

diseases. If a person decides not to go to a public hospital, where they can use the AUGE

plan, we interpret it as evidence that the benefit of doing so is smaller than the cost.

Thus, in our framework this decision can be conveniently viewed in the following way: if

a person decides to use the AUGE plan he must go to a public hospital and, therefore, the

supply of public hospitals becomes relevant for the decision making process. This is why

we argue that the supply of public hospitals should affect a person’s decision. For example,

someone affected by cancer must decide whether his illness will be treated using the AUGE

plan or not. We argue that private and public hospitals supply affects this decision because

this person will be probably worried about the quality of the health service, the amount of

time he or she will have to wait for medical care, the transportation costs to the hospital,

and other factors. All of these are important characteristics of the supply.

More explicitly, consider an individual i affected by an illness subsidized by the AUGE

plan.2 He has to choose if his illness will be treated by the AUGE plan or not. Let Y = 1 if

he decides to use the AUGE plan and Y = 0 if he doesn’t. Because only some hospitals offer

medical services subsidized by the AUGE plan, we hypothesize that hospital characteristics

are important determinants of this decision. Let us assume there are j ∈ Jp hospitals

in province p, with Hj characteristics describing its size, its ownership status (private or

public), if it offers medical services subsidized by the AUGE plan or not, and its saturation

status. This last characteristic is related to how many people go to a j hospital, which in

turn determines the waiting times for attention. Let Z1
j , ..., Z

H
j denote these H hospital

characteristics. We assume an individual’s choice depends on his utility from that choice,

and that utility depends on hospital j characteristics. Let Y ∗ij be the outcome of interest for

an individual’s choice, this is, its benefits minus its costs of choosing to use or no to use the

AUGE plan. We hypothesize that an individual’s choice has the following mathematical

form:

Y ∗ij = f(Xi;Z
1
j , ..., Z

H
j ) + εij

Where Xi are socio-demographic characteristics of an individual i. We assume that we can

proxy Z1
j , ..., Z

H
j by two types of hospitals: public and private.3 We also assume a linear

2We draw our analysis on the proposed framework by Kessler and McCellan (2000)

3Once we have shown the importance of hospitals supply we go further and try to disentangle its Zh
j
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form for f(·) although we explicitly allow for interactions later on. Let Pj and Rj be the

amount of public and private hospitals in province j. We recognize that hospitals have very

different sizes in different provinces and, therefore, we use the amount of beds available in

each hospital as a proxy for hospital supply corrected by its size. Finally, because we are

interested in hospital supply relative to the number of people who lived in a j province, we

divide the amount of hospitals supply corrected by size for its province population. Let P ′j

and R′j be public and private hospitals at j province corrected by size and population.

4 Econometric Strategy

To estimate the effect of hospital supply on the probability of choosing to receive attention

through the plan, we consider the decision making process as a probit model with a binary

response:

Y ∗ij = βP ′j + δR′j +Xiγ + εij

Yij = I
[
βP ′j + δR′j +Xiγ + εij > 0

]
P[Yij = 1|Xi, P

′
j , R

′
j ] = Φ

(
βP ′j + δR′j +Xiβ

)
(1)

Where i represents the individual and j the province. Y ∗ij is an unobservable latent variable

that generates the observable binary variable Yij . We already noted that this latent variable

can be understood as an evaluation of the costs and benefits of choosing to receive attention

through the plan. If the benefits of receiving attention through the AUGE plan outweigh

the costs, Yij will be equal to 1. This choice depends on a set of socio-demographic vari-

ables Xi that vary through individuals. When estimating the demand for health services

these typically correspond to variables that indicate the different health insurance plans

individuals have, variables that represent the individuals health status, and variables such

like age, marital status, and others.

It is important to highlight that our estimations have an underlying identification as-

sumption implicit in the previous equations:

P[Yij = 1|Xj , P
′
j , R

′
j ] = P[Yij = 1|Xj , P

′
j , R

′
j , Zi = 1]

P[Yij = 1|Xj , P
′
j , R

′
j ] = P[Yij = 1|Xj , P

′
j , R

′
j , Zi = 0]

Where Zi is a variable equal to 1 when a person is affected by a disease covered by the

AUGE and equal to 0 otherwise. In other words, we suppose that conditional on Xj , P
′
j , R

′
j

characteristics. We acknowledge the difference between hospitals supply and its characteristics, but we do

not have data on hospital’s characteristics to use it as a first approximation to the problem.
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people affected by an AUGE disease are no different from those not affected. However,

from a public policy point of view this assumption is not relevant as interest lies in what a

person with an AUGE illness will do, even if they do not represent what an average person

(sick or healthy) would do as the former may have particular characteristics and preferences

different from healthy people.

The main questions we are looking to answer and their corresponding hypothesis are

the following. (1) How much more probable is it for a person in FONASA to use the AUGE

plan than a person in an ISAPRE? We believe that a person in an ISAPRE probably has a

better complementary plan than a person in FONASA and may have a stronger preference

for receiving attention in a private hospital (that are generally of better quality); therefore

it will be less likely that they choose to use the AUGE. (2) Can the supply of health services

partially explain the variation in Yij? If a greater supply of health services actually means

fewer queues, we believe that a person in a province with more supply per 100 inhabitants

will have a greater probability of receiving medical attention through the AUGE than a

person living in a province with less supply. This due to the fact that fewer delays in

receiving medical attention imply a better service (as the treatment is received on time)

and the opportunity cost is reduced as less time is spent waiting for the service.

4.1 Data on Hospitals and Sick People

We use data from the CASEN 2006 survey. This survey is particularly interesting because

it has specific information about the AUGE plan. We only consider people insured either in

FONASA or ISAPRES, mainly because people uninsured cannot choose to use the AUGE

plan and those insured by the armed forces have a separate health system. Our dependent

variable is a dummy variable that equals 1 if a person with an AUGE illness received medical

attention through the AUGE and 0 if he does not. To construct this variable we consider

the 9,127 individuals who have received medical attention for a set of illnesses included in

the plan during the past 12 months. These individuals are then asked if they received this

attention through the AUGE plan or not.4

As hospitals have different sizes and qualities, one of the main difficulties in investigating

the effect of health service supply is being able to create a good measure for hospital

4If a person does not remember if she used the AUGE plan, we take her out of our sample. Even though

a large percentage of the people affected by an AUGE illness does not remember if the AUGE plan was used

(approximately 30%), conditional on our control variables we have no reasons to believe we have sample

selection.
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supply. The variable we use to represent public health service supply in each province is

the amount of beds in public hospitals per 100 inhabitants. This data is obtained from

the health ministry and contains the information for all public hospitals in Chile (189

hospitals before the earthquake in March). Underlying the use of our variable for hospital

supply is the assumption that quality does not vary significantly between hospitals, i.e.

hospitals in different provinces differ only in the amount of beds they have. Although this

assumption might be questionable, we argue that it does no invalidate our results if we use

this supply measure as a proxy for waiting times. In provinces with less per capita bed

supply, saturation problems are probably worse and therefore the waiting time is probably

longer. In the next section we turn back to this assumption and analyze if a greater hospital

supply is correlated with better quality of attention. Either way, if quality is randomly

assigned through hospitals, or if any of our control variables is a good proxy for quality

differences among provinces, this does not invalidate our results.

Apart from our two main variables (public hospital supply and a dummy for AUGE

attention) we also use variables to control for the age, health status, sex, income, marital

status and the area in which the person lives in (rural or urban). Moreover, we also control

for the supply of primary health centers (rudimentary hospitals) and the private supply

of health services. Table 1 presents summary statistics of the main variables we use in

our estimations. In our sample, 72% of the people received attention through the AUGE

plan, while 28% of the people choose attention in a hospital outside the AUGE network.

We can also see that 94% of the people are insured in the public sector and only 6% in

the private sector. From a total of 526 people with private insurance only 193 decided to

receive attention through the AUGE (36.7%). On the other hand 6,370 people belonging

to the public insurance system who suffered an AUGE disease from a total of 8,641, that

is 73.7%, decided to receive attention through the AUGE plan. Our hypothesis suggests

that this decision could be affected by the supply of public health services in the province.

This supply, considered as the amount of beds per 100 inhabitants, has an average of 0.19,

ranging from a minimum of 0 to a maximum of 0.52 beds per 100 inhabitants. The only

province in Chile not considered in our estimations is Antarctica, because it is clearly an

outlier and the health system in that province has completely different characteristics.
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5 The Importance of Public Hospital Supply

In order to measure the importance of public hospital supply, we first look at the simple cor-

relation between this variable and an individual’s decision to use the AUGE plan. Column

1 in Table 2 shows that this correlation is positive (as expected), and statistically and eco-

nomically significant. A one standard deviation increase in hospital supply corresponds to a

3% increase in the percentage of individuals using the AUGE plan. Although this increase

seems somewhat small, we need to interpret it by aggregating the sum of people’s choice

and, therefore, we can have a non-trivial amount of persons going to a public hospital. For

example, the construction of a public hospital in a province increases in 3% the percentage

of individuals making use of the AUGE plan in that province, therefore, the effect could be

large.

Individual’s decision to use the AUGE plan might also be influenced by the number of

private hospitals or health centers in their province. If a province has a large supply, a person

might prefer to use private health services, and thus opt out of AUGE plan benefits, as there

is a greater probability of these begin closer and therefore of the transport costs involved

to be lower. Moreover, the existence of private hospitals arises as a response to demand,

and in turn this demand could be the result of observable or non-observable variables.

Whatever the reason might be, when we control for private supply and for the number

of health centers —which are not corrected according to size due to data restrictions—

the coefficient of public hospitals is still statistically and economically significant, although

the coefficient is now slightly smaller. Furthermore, the coefficients associated to private

hospitals and health centers have the expected sign: an increase in the presence of private

hospitals decreases the probability of using the AUGE plan and the greater presence of

health centers increases it. This last finding is consistent with the fact that the AUGE plan

is probably used by people with lower income, as health centers are more likely to exist in

lower income provinces. We return to this point later on.

We and many others have emphasized the differences between people in FONASA and

people in ISAPRE. The differences among these two types of people are so deep that it seems

plausible to think that both use the plan in a different way. People insured in FONASA and

in ISAPRES face different restrictions on the health service providers they may use. Those

insured by an ISAPRE are free to use both private and public providers. People insured by

FONASA however can only use private providers by paying very high copayments rates. Due

to this, people insured in the private sector tend to use private health services considerably
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more. Given this, as people in ISAPRES were probably receiving higher quality health

care in the private sector, they face a high cost of switching to the public providers of lower

quality in order to access AUGE benefits. Since people with private insurance probably face

an active restriction if they must use public providers, we control for the type of insurance

individuals have. Column 3 adds a dummy variable that indicates if an individual has

public insurance, i.e. if he belongs to FONASA. The result is consistent with what was

expected, people with public health insurance are more likely to use the AUGE plan. The

effect is large, which is reflected in the large increase of the pseudo R2. If a person belongs

to FONASA he or she has a 36% more chance of attending a public hospital and thus of

using the AUGE plan. This estimate is consistent with the stylized fact that people in

FONASA use the AUGE plan relatively more than people with other types of insurance.

Column 4 controls for income, number of disabilities (one, two, or three in our data set),

a dummy for a health problem —not related to the AUGE illness as it might proxy for

hospital knowledge, medical culture, etc— age, marital status, and a dummy variable for

urban areas. Results are robust to the inclusion of all these covariates.

If people with private and public health insurance are very different from each other,

their responses to an increase in hospital supply may be completely different. To analyze

this possibility Table 3 separates both groups and estimates the same regressions from Table

2. Because we now have sample selection in both columns 1 and 2, we add the inverse of

Mills ratio to control for this and estimate regressions following the Heckman model of

selection. The implicit identification assumption of this strategy implies that there is at

least one omitted variable in in the selection equation that does not belong in the equation

explaining adherence to the AUGE plan. We argue that private and public hospital supply

and the number of health centers do not affect the decision of an individual of having a

private or a public health insurance but do affect the probability of using the AUGE plan.

These three variables are omitted in the selection equation but included in the regressions

of interest. Both coefficients are statistically significant which supports the use of our

empirical strategy as it confirms the presence of sample selection. The coefficient of interest

is statistically significant in the first column and has the same sign and magnitude than in

Table 2, suggesting that in provinces with more public hospital supply people use the AUGE

plan more. However, this is not the case of the regression in column 2. This is consistent

with the fact that people with private health insurance are less sensitive to changes in public

supply as they face high costs in terms of the quality of the health service they received if

they choose to use the AUGE plan. Column 4 supports this result as it uses the full sample
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and includes an interaction term between the dummy for private health insurance and the

public supply, although the interaction term is only statistically significant at the 19%, the

total effect is close to zero.

Income is probably one of the most important variables that affect the decision to use the

AUGE plan, and all of the above results are consistent with this. To explore the importance

of this we estimate the same regressions from Table 3 but we add an interaction term

between the logarithm of income and public supply. The results show that the interaction

is statistically significant and has the expected sign in all columns. Column 1 shows that

supply affects the decision, and that the importance of it is a decreasing function of income.

Put differently, a person with public health insurance is more likely to use the AUGE

plan, but as his income increases this probability falls. However, a more interesting finding

is shown in Table 2, as the probability of using the plan of people with private health

insurance increases as income becomes lower. Column 3 basically confirms this result using

the full sample.

Overall, we argue that this provides enough evidence in favor of our main hypothesis:

public hospital supply matters, and people are more likely to use the AUGE plan if they

live in a province with more public health services. Moreover, this is also a function of a

person’s income, and people with private health insurance will have a greater probability

of using the plan if their income is lower.

6 Understanding Supply

Now that we have shown evidence in favor of the hypothesis that hospital supply matters

when deciding wether to use the AUGE plan an immediate question arises: which specific

characteristics of supply are important? People might be affected by the level of supply

because it is related to the waiting time to receive medical attention, to the quality of health

services or other factors. This section explores two possibilities. First, we look at simple

correlations between public hospital supply and measures of quality perceived by patients

to check if there is a positive correlation between the two. Second, we look at the same

correlation but now using measures of delays in the medical attention. We already noted in

the above sections that we have anecdotal evidence suggesting that delays are an important

variable. We now proceed to a more rigorous analysis.

We suspect that the delays in the delivery of medical services is one of the main reasons

why hospital supply matters. We should thus expect to see a significant correlation between
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supply and measures of delays in medical attention. On the other hand, if a greater supply

is important as it is related to better quality of the service we should also expect a strong

correlation between quality and public hospital supply. We take two measures of perceived

waiting time and quality standards from the CASEN (2006). In this survey sick people that

attended to public hospital and, therefore, used the AUGE plan, are asked the following

questions: how do you think the quality of the treatment was in the AUGE plan? and

regarding the waiting times? The answer in each of these questions is a number between

1 and 5, where 1 means Very Good, 2 is Good, 3 Regular, 4 Bad, 5 Very Bad, and 9 if the

person does not know. In each of the two questions we we do not consider individuals that

say that they do not have an answer or that do not answer at all. Then, we take an average

among all people in the same province, map this number between 0 and 1, and finally use

these variables as a proxy for quality standards and waiting times.

Our strategy here is to analyze the correlation between these measures and public hos-

pital supply, controlling for covariates probably affecting quality and waiting times such as

the average income in the province and the total population. The former one is probably

correlated with quality because we should expect there to be better hospital services in

provinces where there is more demand for it. It is also probably correlated with waiting

times because richer provinces probably have more people using private health providers

and therefore there is less strain on public health resources. The total population is proba-

bly correlated with waiting times because, after controlling for the amount of people with

public insurance, we should expect that given the same public supply, provinces with more

people should have more delays.

Table 5 estimates the correlations of interest. The first three columns estimate dif-

ferent specifications with our waiting index as the dependent variable, while columns 4-6

estimate the same regressions but using the quality standards index as the dependent vari-

able. Columns 1 and 4 show that if we consider all 47 provinces the correlation has the

expected sign, i.e. greater public supply is related to lower perceived waiting times and

greater perceived quality standards, but both are statistically insignificant.5 To further

explore this relation we consider a restricted sample of 44 provinces, from which we exclude

the provinces of Parinacota, San Felipe, and Palena. If we take a look at these provinces in

Figure 1 we can see that these are clearly outliers. Our main justification for this strategy

is that these provinces have considerably more people with public health insurance (close

to 98%) and lower income (0.5 standard deviations lower than the average), and they also

5Both index are mapped between 0 and 1 to interpret the coefficients in this way.
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have 0.3 standard deviations more public hospital than the average supply. If we take all of

these characteristics together, they imply that people in these provinces are more likely to

go to public hospitals than the rest. When we look at the correlations using the restricted

sample we see that both coefficients of interest are positive and statistically significant.

Moreover, the correlation is strong and robust to covariates such as the percentage of peo-

ple with public health insurance, the average population income, and the logarithm of total

population.

A more detailed look at the point estimates in Table 5 suggest that our suspicion that

delays are relatively more important than quality standards is probably not far of from truth.

Even though both coefficients of interest in columns 3 and 6 are positive and statistically

significant, the point estimates suggest that public hospital supply is more correlated with

waiting standards than with quality standards. We interpret this as evidence in favor of the

relative importance of delays. As a robustness check Figure 2 plots the correlation between

the percentage of delays from the Health Superintendency and public hospital supply at the

same Health Services.6 We can see from this figure that several health services like Aysen,

Aconcagua, Arica, Atacama, Antofagasta, and Maule have lower percentage of delays and

greater public hospital supply.

7 Final Remarks

We have study the effects of public hospital supply on an individual’s decision to use the

AUGE plan. Our main finding is that public hospital supply matters for this decision and in

fact people living in provinces with a relatively low supply are less likely to use the AUGE.

Additional results are that supply is a relevant variable for the decision to use the AUGE

for those with public health insurance, but not for those with private health insurance.

Furthermore, we also explore an interaction term between public hospital supply and the

individual’s income and find that for those with private health insurance the probability of

using the AUGE plan increases if the income is relatively low.

One of the initial intentions of the AUGE plan was to increase coverage for those with a

public health insurance. We have shown empirically that this potential increase in coverage

is constrained by the amount of public hospitals in each province. A direct implication of

our work is that if the government wants to increase coverage through a reform that lowers

the cost of being attended in a public hospital, the first task is to provide an appropriate

6Health Services are administrative units bigger than provinces but smaller than Regions.
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number of public hospitals in each province.
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Figure 1: Correlation between Public Hospitals and Waiting and Quality Standards
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Table 1: Descriptive Statistics

Mean St. Dev Min Max N

At the Individual Level

AUGE attention 0.72 0.45 0 1 9127

Public Health Insurance 0.94 0.23 0 1 9127

Private Health Insurance 0.06 0.23 0 1 9127

Number of Disabilities 0.27 0.56 0 3 9127

Dummy for Health Problem 0.38 0.49 0 1 9127

Age 58.70 15.42 15 105 9127

Income 4.76 8.27 0.02 312.25 9127

Dummy for Female 0.64 0.48 0 1 9127

Marital Status 0.89 0.32 0 1 9127

Dummy for Urban Areas 0.68 0.47 0 1 9127

At the Province Level

Public Health Services 0.19 0.09 0 0.52 47

Health Center 1.70 4.42 0 30 47

Population 3.43 7.14 0.02 48.87 47

Income 4.84 2.44 2.53 19.04 47

Source: CASEN (2006) and Health Ministry (MINSAL, 2008).



Table 2: The Importance of Public Health Services — Probit Regressions

Dependent Variable: Dummy for AUGE attention

(1) (2) (3) (4)

Public Health Services 0.294*** 0.209*** 0.157** 0.135**

(0.062) (0.066) (0.066) (0.066)

Health Centers 0.010*** 0.009*** 0.010***

(0.004) (0.004) (0.004)

Private Hospitals -0.006*** -0.005*** -0.005***

(0.002) (0.002) (0.002)

Public Insurance 0.360*** 0.315***

(0.022) (0.024)

Log Income -0.029***

(0.006)

Number of Disabilities 0.008

(0.009)

Dummy for Health Problem 0.017*

(0.010)

Age 0.001***

(0.000)

Dummy for Female -0.001

(0.010)

Marital Status 0.028*

(0.016)

Dummy for Urban Areas 0.001

(0.011)

Pseudo-R2 0.002 0.004 0.03 0.034

Observations 9,127 9,127 9,127 9,127

Notes: Significance level: *** p<0.01, ** p<0.05, * p<0.1.



Table 3: Interaction Public Health Services and Private Insurance — Heckman and OLS

Regressions

Dependent Variable: Dummy for AUGE attention

(1) (2) (3) (4)

Public Health Services 0.147** -0.365 0.129* 0.146**

(0.072) (0.394) (0.071) (0.072)

Public Health Services × Private Insurance -0.472

(0.360)

Private Insurance -0.319*** -0.244***

(0.024) (0.062)

Log Income 0.014 -0.303** -0.029*** -0.029***

(0.010) (0.119) (0.006) (0.006)

Health Centers 0.007* 0.039*** 0.009** 0.009**

(0.004) (0.014) (0.004) (0.004)

Private Hospitals -0.004* -0.021*** -0.005*** -0.005***

(0.002) (0.007) (0.002) (0.002)

Number of Disabilities 0.003 0.017 0.007 0.007

(0.009) (0.065) (0.009) (0.009)

Dummy for Health Problem 0.017 0.039 0.017* 0.017*

(0.010) (0.048) (0.010) (0.010)

Age 0.000 0.010*** 0.001*** 0.001***

(0.000) (0.003) (0.000) (0.000)

Dummy for Female -0.013 0.074 -0.001 -0.001

(0.009) (0.053) (0.009) (0.009)

Marital Status 0.031* -0.072 0.028* 0.028*

(0.016) (0.073) (0.016) (0.016)

Inverse of Mills Ratio 1 -0.387***

(0.070)

Inverse of Mills Ratio 2 -0.451**

(0.207)

Sample Public Private All All

Observations 8,601 526 9,127 9,127

R2 0.012 0.052 0.045 0.045

Notes: Errors clustered at the family level. Significance level: *** p<0.01, ** p<0.05, * p<0.1.



Table 4: Interaction Public Health Services and Log Income — Heckman and OLS Re-

gressions

Dependent Variable: Dummy for AUGE attention

(1) (2) (3)

Public Health Services × Log Income 0.170** 0.790* 0.198**

(0.082) (0.443) (0.077)

Public Health Services -1.992* -11.178* -2.362**

(1.038) (6.070) (0.981)

Public Insurance 0.315***

(0.024)

Log Income -0.020 -0.406*** -0.066***

(0.019) (0.130) (0.016)

Health Centers 0.007* 0.039*** 0.009**

(0.004) (0.013) (0.004)

Private Hospitals -0.004* -0.020*** -0.005***

(0.002) (0.007) (0.002)

Number of Disabilities 0.003 0.004 0.007

(0.009) (0.066) (0.009)

Dummy for Health Problem 0.017 0.045 0.017*

(0.010) (0.047) (0.010)

Age 0.000 0.010*** 0.001***

(0.000) (0.003) (0.000)

Dummy for Female -0.013 0.072 -0.001

(0.009) (0.053) (0.009)

Marital Status 0.030* -0.078 0.028*

(0.016) (0.073) (0.016)

Inverse of Mills Ratio 1 -0.371***

(0.071)

Inverse of Mills Ratio 2 -0.419**

(0.210)

Sample Public Private All

Observations 8,601 526 9,127

R2 0.013 0.058 0.046

Notes: Errors clustered at the family level. Significance level: *** p<0.01, ** p<0.05, *

p<0.1.



Table 5: Understanding the Supply

Dependent variable: Waiting Standards Quality Standards

(1) (2) (3) (4) (5) (6)

Public Health Services 0.082 0.400*** 0.300** 0.056 0.270** 0.214*

(0.111) (0.120) (0.114) (0.094) (0.115) (0.118)

Public Health Insurance 0.100 -0.132 -0.143 0.039 -0.089 -0.095

(0.248) (0.208) (0.190) (0.210) (0.200) (0.196)

Log Income 0.035 0.037 0.029 0.028 0.029 0.025

(0.032) (0.026) (0.024) (0.027) (0.025) (0.025)

Log Population -0.018*** -0.010

(0.006) (0.006)

Provinces 47 44 44 47 44 44

R2 0.044 0.262 0.404 0.036 0.158 0.213

Notes: Standard errors in parenthesis. Significance level: *** p<0.01, ** p<0.05, * p<0.1.
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