
Health opportunities in Colombia

Felipe Rivera

Lecturas de Economía - No. 87. Medellín, julio-diciembre de 2017



Lecturas de Economía, 87 (julio-diciembre 2017), pp. 125-164

Felipe Rivera

Health opportunities in Colombia

Abstract: According to the theory of equality of opportunity, inequality in final outcomes (e.g., monetary income) is mainly caused by two
broad characteristics: circumstances and individual effort. Individuals have no control on the former but on the latter. Inequalities in final
outcomes caused by circumstances are considered unfair, while those generated by effort are not. In this paper, we calculate the level of unjust
inequality in health in Colombia. A preliminary conclusion is that Colombia presents evidence of inequality of opportunities in health, which
explains between 30% and 40% of total inequality in self-reported health status. Considering only observable circumstances, mother’s health,
household structure through childhood, and gender are individual characteristics that have considerable influence on this type of inequality.
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Oportunidades de salud en Colombia

Resumen: De acuerdo con la teoría de igualdad de oportunidades, la desigualdad en un resultado final (por ejemplo, los ingresos monetarios)
es causada, principalmente, por dos tipos de características: las circunstancias y el esfuerzo individual. Los individuos no tienen control sobre
las primeras, pero sí sobre el esfuerzo. Las desigualdades en los resultados finales que son generadas por las circunstancias se consideran
injustas, mientras que las generadas por las segundas, no. En este artículo se busca calcular el nivel de desigualdad injusta en salud existente
en Colombia. Se concluye, preliminarmente, que en Colombia hay evidencia de desigualdad de oportunidades en salud, la cual explica entre
el 30% y el 40% de la desigualdad total en el estado de salud autorreportado por los individuos. Considerando solamente las circunstancias
observables, se concluye que la salud de la madre, la estructura del hogar durante la niñez y el género son características individuales que tienen
una influencia considerable sobre este tipo de desigualdad.
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Une application de la théorie des opportunités au secteur de la santé en Colombie

Résumé: D’après la théorie de l’égalité des opportunités, l’inégalité dans un résultat final (par exemple avoir un revenu monétaire) est
provoqué par deux éléments : « les circonstances » et par « l’effort individuel ». Les individus ne peuvent pas contrôler « les circonstances »
mais ils peuvent le faire lorsqu’il s’agit de « l’effort individuel ». Les inégalités sur les résultats finaux qui sont provoqués par « les circonstances
» sont considérées comme injustes, alors que ce n’est pas le cas lorsque les inégalités sont provoquées par « l’effort individuel ». Cet article calcule
le niveau d’inégalité injuste dans le secteur de la santé en Colombie. Nous concluons, à titre provisoire, qu’en Colombie existe une inégalité
des opportunités en matière de santé qui expliquera entre 30% et 40% de l’inégalité totale dans l’état de santé autodéclaré des individus. En
ne considérant que « les circonstances » directement observables, nous concluons que la santé de la mère, la structure des ménages au cours de
l’enfance et le sexe, sont des caractéristiques individuelles qui ont une influence considérable sur ce type d’inégalité.

Mots-clés: santé, égalité des chances, égalité des opportunités, circonstances, effort individuel, Colombie.
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Introduction

This paper aims to compute unjust health inequalities in Colombia based
on a statistical association between health status through adulthood and so-
cioeconomic characteristics during childhood. This relationship could be un-
derstood in the context of intergenerational health mobility analysis, i.e., the
way in which childhood circumstances affect health through adulthood. In
addition, this paper aims to show the implications of this association on health
inequalities. It emphasizes on what the equality of opportunity theory calls
an unjust inequality. Given that analyzing these inequalities implies norma-
tive judgements, this paper is a microjustice view of health inequalities (Kolm,
2002b). To do this, we use the Colombian Longitudinal Survey of the Uni-
versidad de Los Andes. We use information from 2010 because data related
to self-reported health status (only available for that year) is needed. First, we
use OLS as the estimation method. Using the estimates from this method, we
apply the approach proposed in Fields (2003), which is based on Shorrocks
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(1983), to compute the participation of childhood circumstances in the in-
equalities in self-reported health status. These participations are known as
unjust health inequalities.

Why equality is important for a society? Because it is desirable to have a
society of quality, quality expressed in terms of the social relations that com-
pose it. The term “quality” is associated with justice, and justice, rationally,
leads to equality. If society gives X benefits to an individual because he/she
has Y characteristics, another individual with similar Y characteristics should
have access to the same benefits. Nevertheless, the above does not provide an
answer to the question of equality of what? About this, there are answers that
place emphasis on individual welfare (subjective welfare; for example, util-
ity), resources, final outcomes, capacities and others (Dworkin, 1981a, 1981b;
Fleurbaey & Maniquet, 2011; Fleurbaey, 1995; Sen, 1979, 1985).

Some philosophical theories propose a rationalization of the definition of
“inequality” beyond those associated with individual preferences or physical
resources. According to Arneson (1989) and Cohen (1989), final outcomes
are conditioned by two broad characteristics: circumstances and efforts. The
former are socioeconomic characteristics forming the individual, they are not
under the individual’s decision process (i.e., the individual does not control
them) and thus the individual should not take any responsibility for them. The
latter are socioeconomic characteristics that are under the individual’s control
(because he/she has the freedom andwillingness to choose) and hence he/she
should be responsible for them. This theory is called equality of opportunity
and defines the inequalities caused from circumstances as unjust inequalities
because the individual is subject to consequences from decisions he/she did
not take. Inequalities caused by individual effort are considered legitimate (at
least to some extent) because they are caused by the individual’s own decisions.
In this case, what is relevant for evaluating a state of affairs are the unjust
inequalities. Having said that, the individual must be compensated by final
outcomes conditioned on circumstances, i.e., society should have the duty to
alleviate the inequalities that prove to be unfair.

Health plays an instrumental role in the social development of individuals.
Individuals have to be as healthy as possible to carry out daily activities that
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involve mental and physical efforts. Many of these activities are critical (e.g.,
to reason, to eat, to write, etc.). Health should be considered as a special
good (Anand, 2002). For that reason, ideally, health should not be affected by
any socioeconomic characteristics, as could be the case for other individual
characteristics (e.g., earnings or monetary income). If a society is fair, that
society guarantees all individuals the opportunity to achieve their life plans,
assuming that they have the physical and mental capacities to desire a goal
and to pursue it. Thus, a fair society is a society that guarantees opportunities
for individuals to have a good health.

Under the principles of the theory of equality of opportunity, society must
fight for the reduction of health inequalities that are unjust, i.e., health in-
equalities that are caused by circumstances. As it will be seen later, health in-
equalities in Colombia are usually measured from the use and access to health
services. However, conclusions about health inequalities cannot be circum-
scribed only to an institutional perspective. Equality of opportunity offers
a theoretical framework for a richer analysis because inequality is contextu-
alized on normative judgments. Given the subcategorization that must be
given to justice (Kolm, 2002b), this paper aims to apply the theory of equality
of opportunity to health issues. Specifically, this paper studies the inequal-
ity of opportunities to have a good health in Colombia. To do this, the first
objective is to find a statistical relation between individual circumstances as
possible determinants of health. Health inequalities conditioned to this rela-
tion are considered as unjust inequalities.

I. Literature review

A. The theory of equality of opportunity

In the previous section we discussed equality of opportunity. Given this
definition, there is a notion to make the individual responsible for the con-
sequences of his/her decisions because we assume that these decisions are
free and well informed. Ultimately, the most interested in getting the greatest
welfare is the individual himself/herself.
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The main objective of society is to give freedom of choice to the indi-
vidual as long as equality plays an instrumental role, where everybody should
have the same freedom to take decisions. Because inequalities may come from
circumstances and individual effort, conjectures about justice arise. Inequal-
ities caused by circumstances can be considered illegitimate and researchers
can place special emphasis on these, instead of focusing on inequalities in
general. With this new normative judgment, we are interested in measuring
unjust inequalities rather than total inequalities. According to Fleurbaey and
Schokkaert (2011), there are two principles that an unjust health inequality
measure must meet:

(i) To give equal benefits to individuals equally responsible (Compensa-
tion).

(ii) To disregard legitimate inequalities (Reward).

The first principle is related to the compensation principle and the second
one relates to the reward principle (Fleurbaey, 2008). The compensation prin-
ciple disregards individual disadvantages arising from circumstances, while
the reward principle allows individuals benefits associated with higher effort
(Arnsperger, 1994; Kolm, 1995; Varian, 1974).

Nevertheless, these two principles are mutually exclusive. For example,
if unjust inequality measures satisfy the reward principle, it does that because
it does not consider individual effort. But the compensation principle con-
siders individual effort. Thus, if the inequality measure satisfies the reward
principle, it cannot fulfill the compensation principle (or vice versa). Legiti-
mate inequalities are related to individual effort. Then, the research needs to
choose one of these two principles as the basis principle of unjust inequality
measures. Fleurbaey and Peragine (2013) show that, beyond having an exclud-
ing restriction between the compensation principle and the reward principle,
there is an excluding restriction between an ex-ante and an ex-post unjust
inequality measure.

The equality of opportunities approach has been applied in different fields
of economics. For example, see Roemer et al. (2003), Brunello and Checchi
(2007), Ferreira and Gignoux (2011), Lefranc, Pistolesi and Trannoy (2008,
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2009), Pistolesi (2009) and Schütz, Ursprung and Wößmann (2008). The
theory of equality of opportunity has been applied also to health issues. For
example, see Fleurbaey and Schokkaert (2009), Jusot, Tubeuf and Trannoy
(2010, 2013), Rosa Dias (2009), Rosa Dias and Jones (2007), Trannoy et al.
(2010) and Jusot, Mage and Menendez (2014).

Jusot et al. (2010) find Gini coefficients for inequalities of opportunities
in health ranging from 0.09 to 0.16. Sweden reports the smallest inequality,
while Spain reports the greatest inequality. Europe as a whole reports a Gini
coefficient of 0.10. Trannoy et al. (2010) confirm the presence of inequal-
ity of opportunities in health in France, with a Gini coefficient of 0.155. In
addition, they find that parental socioeconomic status is the most important
circumstance to explain health inequalities on descendants’ health through
adulthood. Also, Rosa Dias (2009) finds inequality of opportunities in health
in the United Kingdom of about 21.5%-26.3% of total health inequality using
a pseudo-Gini coefficient as the inequality measure. There is little literature
about this topic in developing economies. An exemption is a study about
Indonesia. Jusot et al. (2014) show that parental health is the major trans-
mission mechanism of inequality of opportunities in health. Circumstances
account for a share of 10% in total health inequality.

It should be stressed that there is no clarity about which characteristics
must be considered as circumstances. However, when it comes to health,
socioeconomic characteristics through childhood are the first option because
they accomplish the definition that theory gives to circumstances. An indi-
vidual does not control or does not decide which socioeconomic characteris-
tics should have when he/she is born. There is evidence that children from
vulnerable households report the worst health status and this has a lasting
impact throughout life. Likewise, children with the worst health status have
lower educational attainment and hence lower social mobility through adult-
hood (Case, Lubotsky & Paxson, 2002; Case, Fertig & Paxson, 2005; Strauss
& Thomas, 2008).

Felitti et al. (1998) find an association between childhood circumstances
and the adoption of risk factors that affect health in adulthood (e.g., alco-
holism and substance abuse). The childhood circumstances considered are
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those situations that reflect any household dysfunctionality or adverse situa-
tions (physical and sexual abuse or related events). Felitti et al. (1998) present
evidence that individuals that have a difficult childhood have the worst health
status and are more likely to get sick. For example, the probability to be a
smoker is twice for individuals suffering an adverse circumstance. Something
similar happens with the prevalence of heart disease, cancer, stroke, chronic
bronchitis or emphysema, diabetes, bone fractures, hepatitis and self-reported
health. However, Felitti et al. (1998) emphasize the need to substantiate more
complex relations that could highlight a direct causality between childhood
circumstances and health in adulthood beyond the instrumental role that risk
factors have.

B. Health inequalities in Colombia

Bernal and Cárdenas (2005) study the existence of health inequalities at-
tributable to race. They find that individuals belonging to ethnic minorities
are less likely to have medical insurance, have worse perceptions about their
health status and are more likely to get sick, although they use less hospital
services. The authors conclude that there are not significant differences in
health outcomes between ethnic groups. Access to health services and self-
reported health do not have a statistically significant relation with race when
they control for other socioeconomic characteristics such as labor force sta-
tus, educational attainment, geographic location, and the like. This implies,
according to the authors, that worse health perceptions by ethnic minorities
are related to relative disadvantage over other socioeconomic characteristics.

Acosta (2014) analyses regional inequalities in self-reported health. She
uses the methodology of Allison and Foster (2004) to get an approximation to
health inequality indexes based on qualitative data. As could be expected, the
most prosperous regions report better health status. The conclusion from
Acosta (2014) is consistent with estimations of life expectancy at birth re-
ported by the National Department of Statistics (Departamento Administra-
tivo Nacional de Estadística, in Spanish) based on the census conducted in
2005. According to Naga-Yalcin indexes, regions with the highest health in-
equalities in 2010 are the East Central region and the West Central region.
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Between 2005 and 2010, health inequalities have increased. Women report
higher use of medical services, according to the author, consistent with the
fact that women report the worst health status.

Camacho and Flórez (2012) analyze equity in maternal and child health
services conditioned by geographic area and wealth quintiles. The imple-
mentation of the subsidized regime encourages the use of health services,
thus contributing to reduce health inequalities by region and socioeconomic
characteristics. However, quality has not improved given its focalization and
financing. Indicators of maternal and child health exhibit improvements with
increases in coverage of maternal and child health services. In addition, they
observe a drop in child morbidity without implications for inequality. The au-
thors suggest the possibility that other social characteristics determine these
results.

Fresneda (2010) performs a retrospective analysis on the dynamics of
health inequalities in Colombia between 2000 and 2007. He relies on self-
reported health status, perceived disability and risk of communicable diseases,
external injuries, morbidity and demand for health services. He finds that self-
reported health is better in urban areas relative to the reports of rural areas.
Likewise, men report better health compared to what women report. Re-
garding the health regime in which an individual is affiliated, those who are
affiliated to a special regime and the contributive regime report better health
status compared to those who are affiliated to the subsidized regime. Some-
thing similar happens when individuals live in higher socio-economic strata
and have more years of education.

Finally, Flórez and Soto (2007) identify inequalities at the geographical
and gender levels and in the use of services in 1990, 1995, 2000 and 2005 us-
ing information available from the Demographic and Health Survey. Regard-
ing insurance, there were significant gains in universal enrollment, particularly
between 1995 and 2000. The authors associate this fact with the inclusion of
relatives in the contributive regime. Also, the largest affiliations occur across
richer regions. Between 2000 and 2005, inequalities in the use of medical ser-
vices increase by region, gender and wealth quintile. Nevertheless, prenatal
care inequalities are reduced between 1990 and 2005 for all socioeconomic
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characteristics. As for child mortality, inequalities are reduced between 1995
and 2005; however, individuals in rural areas and poor regions and boys still
report higher mortality rates. Inequalities in chronic undernourishment in-
crease, except when the authors control for gender.

Considering all the previous results, insurance coverage and health ser-
vice availability have increased remarkably since enactment of the health bill
currently in place (Ley 100 de 1993). These improvements were focused on
the vulnerable population through the subsidized regime. Even so, quality of
services depends on regime affiliation, where better regimes (i.e., contributive
and especial) report better health indicators. In addition, it can be observed
a higher use of medical services associated with the increased availability of
services, but inequalities in the use of services by wealth quintiles or region
(rural vs. urban) are still evident. Richer regions report better distributions
of health states, always favoring the central regions. There is no evidence
of health inequalities between ethnic groups, but inequalities conditioned to
other socioeconomic characteristics (education, occupation, wealth quintile,
region, and the like) are often found.

All the previously cited literature has been focused on total health inequal-
ities. Nevertheless, Fajardo-Gonzalez (2016) conducts an analysis of equality
of health opportunities from a normative perspective related to the analy-
sis attempted herein. Using data from the 2010 Living Standards and Social
Mobility Survey, she calculates dissimilarity and Gini-opportunity indexes to
provide different measures of inequality of opportunity in adult health. Ad-
ditionally, she applies Shapley-value decompositions to estimate the contri-
bution of circumstances on the dissimilarity index. Her findings suggest that
about 10 percent of circumstance-driven opportunities enjoyed by those who
are healthier should be redistributed among those less healthy and thereby
attain equality of opportunities. The most important circumstances of in-
equality of opportunity in adult health are household socioeconomic status
during childhood and parental education.

Often, health inequalities in Colombia have been analyzed from an insti-
tutional perspective, i.e., studies place emphasis on access to health services
and how much individuals use them. Nevertheless, health cannot be mea-
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sured only as use of health services and access to them. This paper uses data
from the Colombian Longitudinal Survey under the framework of the equality
of opportunity theory and, rather than emphasizing on total health inequal-
ity (of self-reported health), it focuses on unjust health inequalities under a
normative framework of social justice. It could be said that this is the first
analysis of this kind in Colombia, and therefore this paper contributes to the
literature on unjust health inequalities.

II. Data

The empirical analysis is based on available data from the Colombian Lon-
gitudinal Survey (ELCA, for its acronym in Spanish) in 2010. This survey in-
terviews 10,164 households, of which 5,446 are urban households distributed
over five regions (Atlántica, Pacífica, Central, Oriental and Bogotá) and 4,718
are rural households from four microregions (Atlántica Media, Eje Cafetero,
Cundiboyacence and Centro Oriente). See Bernal et al. (2014).

ELCA has data from households, communities and individuals. In this
paper, we use data from individuals. These data are divided into four cat-
egories: demographic characteristics, childhood circumstances, effort and
(present) socioeconomic status. Given that we are interested in measuring
health inequalities, health is measured as self-reported health status, and thus
the sample is reduced to individuals for which data on health status are avail-
able. In the ELCA, data on health status are only available from the household
head and his/her spouse. Additionally, the sample is restricted to individu-
als older than 17 years and for which there is information regarding parental
education.1 The final sample has 15,682 observations (see Table 1A in the
annex on descriptive statistics).

For the econometric models below, demographics, childhood circum-
stances, effort and socioeconomic status are all considered independent vari-
ables. The demographical variables are region of living and age cohort. Child-
hood circumstances are identified by race, birthplace, living place, household
structure, parental health and parental education. Individual effort refers to

1 The sample does not feature information on parental education for 949 observations.
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preventive use of health services. Finally, the variables pertaining to socioe-
conomic status are occupation, education and wealth quintile.

It should be noted how parental health is measured. Mother’s health (fa-
ther’s health) is an interaction term between the fact that the mother (father)
is still alive at the moment of the interview and the fact that she (he) does not
suffer from any chronic disease. Chronic diseases considered in the ELCA are
high blood pressure, diabetes, arthritis or joint pain, heart disease, coronary
disease, chronic bronchitis, asthma, back pain, stroke, depression or anxiety,
gastritis, kidney disease, cancer and HIV.

The health status of an individual is measured with the Visual Analogue
State (VAS) and EQ5D (Brazier et al., 2007). The VAS is a cardinal mea-
sure of self-reported health status. Individuals qualify their health with values
between 1 and 100, where 1 represents the worst health status and 100 rep-
resents the best. Given its characteristics, the VAS is a subjective measure.
The other measure, EQ5D, is a standard health measure developed by the
EuroQol Group (Szende, Oppe & Devlin, 2007). This measure generates
a specific health value based on information from individuals about mobil-
ity, self-care, daily activities, pain or discomfort and depression or anxiety.
Specifically, each of these variables is ranked with three levels: no problems,
some problems and serious problems. What the measure aims to capture is
the capacity with which an individual can perform regarding these aspects.
It should be noted that health state is a combination of three possible rank-
ings from the five variables mentioned above. For example, perfect health is
present when an individual has no problems in regard to the five mentioned
aspects. The worst health, in contrast, is present when an individual has seri-
ous problems regarding these. With all possible combination of rankings and
variables, EQ5D covers 253 health statuses. As VAS, the EQ5D is a cardinal
continuous measure.
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There is some controversy on the convenience of using subjective health
indicators.2 Some authors say that self-reported health can be a good pre-
dictor of mortality rates and medical service use rates (Idler & Benyamini,
1997; Nielsen, 2015). However, others are concerned about the reliability
of these health indicators (Clarke & Ryan, 2006; Crossley & Kennedy, 2002;
Sen, 2002). For this reason, we construct an alternative health measure that
reflects a VAS more associated with medical characteristics. Considering VAS
as the dependent variable, we specify a linear regression model as follows:

V ASi = β0 + β1eventi + β2daysi + β3lasti + β4timesi

+ β5level2i + β6level3i
(1)

where eventi is the fact that the individual i had a medical event in the last 30
days. We consider as a medical event whether the individual has had an illness
or pain, an accident or physical injury, an ambulatory surgery or any event
involving hospitalization. daysi is the number of days that the individual
has not been at work or study due to the above mentioned medical events,
timesi is the number of times that the individual has been hospitalized in the
last 12 months, and lasti is the number of days the individual did not go to
work or study because of the last hospitalization in the last 12 months. All
other controls (level2i and level3i) represent how problematic the individuals
find the aspects considered in the EQ5D measure because they capture the
individuals’ attitudes toward their health. The alternative health measure is
represented by adjusted values of the model. Finally, we have three health
measures: unadjusted VAS (UVAS), adjusted VAS (AVAS) and EQ5D. Table
1 shows the results from the OLS estimation of Equation (1).

2 In addition to the procedures described below, I perform some robustness checks in relation
to the predictive power of self-reported health measures. I relate, in a set of regressions,
objective health measures such as medical, accidental, dental and surgery events, number
of days related to medical events and number of hospitalizations with self-reported health
measures. In all regression, the coefficient associated with self-reported health measures is
statistically significant at 99% confidence, showing the expected signs when controlling for
socioeconomic characteristics.
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Table 1. OLS estimations of Adjusted Visual Analogue Scale (AVAS)

Dependent variable AVAS Coefficient
Any medical event −4.306∗∗∗

(0.393)

Number of days out of work or study because of health problems −0.0217

(0.015)

Number of days out of work or study because of the last hospitalization −0.0116

(0.011)

Number of hospitalizations in the last 12 months −0.466

(0.335)

Mobility (ref=any trouble)
Some trouble −7.824∗∗∗

(0.608)

Extreme trouble −4999,000
(4.056)

Self-care (ref=any trouble)
Some trouble −4.953∗∗∗

(1.354)

Extreme trouble −2,332
(5.869)

Daily activities (ref=any trouble)
Some trouble −5.401∗∗∗

(0.791)

Extreme trouble −7.459∗
(2.912)

Pain or discomfort (ref=any trouble)
Some trouble −9.760∗∗∗

(0.397)

Extreme trouble −16.44∗∗∗
(1.129)

Anxiety or depression (ref=any trouble)
Some trouble −6.785∗∗∗

(Continue)
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Table 1. Continuation
Dependent variable AVAS Coefficient

(0.425)

Extreme trouble −12.61∗∗∗
(1.152)

Constant 83.89∗∗∗
(0.231)

Note: standard error in parenthesis; ***p<0.01. **p<0.05. *p<0.1.
Source: own calculations based on ELCA 2010.

III. Empirical methods

A. Estimations

According to the theory of equality of opportunity, inequality of final out-
comes is attributable to both circumstances and effort. Because the dataset
has more information related to childhood circumstances, our measure of
inequality of opportunities in health conforms to this fact. For this reason,
the measure as presented here is an ex ante measure of health inequality (see
section I).

The theoretical basis for measures of unjust inequalities is Roemer (1998).
According to this author, the general case is that in which the final outcome
is affected by circumstances and effort; and equality of opportunities re-
quires that individuals be compensated for any difference in circumstances
that could affect the final outcome, but not for any difference in effort. For
Roemer (1998), a “type” is a group of individuals with similar circumstances.
Clearly, individuals of the same “type” could have different final outcomes.
For this reason, each “type” has a distribution of individuals based on their
final outcomes. Roemer (1998) assumes a monotonic relation between final
outcomes and individual effort. This means that within a “type” an individ-
ual makes more effort if he is in the top percentile relative to other individual
of the same “type”. Then, for Roemer (1998), the effort to be considered is
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the effort that does not depend on circumstances. Two individuals of differ-
ent “types” make the same effort if both are on the same percentile of their
respective “type”.

Having said that, there is a discussion regarding the correlation between
circumstances and effort. Barry (2005) argues about the need to ignore the
conditionality imposed by individual circumstances on future effort, that is,
individual effort (taking care of his/her health) must be considered indepen-
dently of the influence of past circumstances. Jusot et al. (2013) show the
empirical implications of different normative conjectures. They rely on three
premises and measure the inequality of opportunities that different assump-
tions involve. At the end, their results suggest that the relative participation
of circumstances and effort on health inequalities are very similar regarding
their three premises. See also Balia and Jones (2011).

According to the above, we specify two linear models regarding inequality
of opportunities in health:3 one considering Roemer’s normative principle
and the other considering Barry’s one. We get

Si = α0 + βiDemogi + γiCircumsi + αiEffoi + δiStati + εi. (2)

In this model, we assume a linear relation between self-reported health
S (UVAS, AVAS or EQ5D) and socioeconomic characteristics-demographics
(Demog), circumstances (Circums), effort (Effo) and economic status
(Stat)-at an individual level, hence the subscript i. Equation (2) identifies
Barry’s normative principle, in which only direct effects of circumstances on
health are considered. Now, given the conditionality of circumstances on
effort, we get

Effoi = κi + ζiDemogi + λiCircumsi + ξi (3)

Stati = νi + πiDemogi + τiCircumsi + ηi. (4)

3 One reason to consider OLS as the estimation method is that it is considered in all the
previously mentioned analyses and, overall, computation of inequality of opportunities is
based on OLS estimations.
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Replacing from Equation (2), we get

Si = α0 + βiDemogi + γiCircumsi

+ αi [κi + ζiDemogi + λiCircumsi + ξi]

+ δi [νi + πiDemogi + τiCircumsi + ηi] + εi

(5)

Si = [α0 + αiκi + δiνi] + [βi + αiζi + δiπi]Demogi
+ [γi + αiλi + δiτi]Circumsi + [εi + αiξi + δiηi]

(6)

Si = θi + ϑiDemogi + φiCircumsi + ϵi, (7)
where

θi = α0 + αiκi + δiνi (8)
ϑi = βi + αiζi + δiπi (9)
φi = γi + αiλi + δiτi (10)
ϵi = εi + αiξi + δiηi (11)

Equation (7) identifies Roemer’s normative principle. Equations (2) and
(7) are estimated in the next section. Ramos and van de Gaer (2015) carry out
a meta-analysis about the different ways of measuring inequality of opportu-
nities. They find that the literature distinguishes between direct and indirect
measures, ex ante and ex post measures and parametric and nonparametric
measures. Using their terminology, the measure that we present below is a
parametric, direct and ex ante measure of inequality of opportunities in health
in Colombia for 2010.

B. Measuring inequality of opportunities in health

There is no consensus on the best way to measure inequality of opportu-
nities. According to Ramos and van de Gaer (2015), on many occasions mea-
sures of inequality of opportunities do not have any theoretical basis and are
ad hoc choices by researchers. Under these conditions, we apply the method-
ology proposed by Shorrocks (1982) to establish the contribution that every
income source (earnings, capital income, transfers, etc.) has on total income
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inequality. Shorrocks (1982) poses the principles that must be met by any
decomposable index, resulting in the following decomposition rule:

sj =
cov [Xj , Y ]

σ2 (Y )
, (12)

where sj is the share of total inequality associated to Xj source. This de-
composition rule is well behaved (Shorrocks, 1983). However, in this paper,
rather than having different components that generate a final health status,
there is a data generating process (an OLS estimation) that aims to approx-
imate the performance of individual health status. Therefore, we need to
adapt Shorrocks’s (1982) methodology to an analysis of inequality based on
regressions. This is what Fields (2003) precisely does, showing that the new
decomposition rule is

sj =
cov [ajXj , Y ]

σ2 (Y )
=

aj ·Xj · corr [Xj , Y ]

σ (Y )
, (13)

where aj is the estimated parameter in the regression of Y on Xj and sj is
the share of total inequality associated with factor j (Xj). This decomposition
rule is characterized by

j+2∑
j=1

sj (Y ) = 100%; (14)

that is, all shares from the linear regression model (including participations
from intercept and residuals) must sum 100%. When we exclude the share of
residuals, we get

j+1∑
j=1

sj (Y ) = R2 (Y ). (15)

The participations from the explanatory variables are equivalent to the
goodness of fit of the model. Then, we can establish that the percentage of
total inequality explained by factor j is

pj (Y ) =
sj (Y )

R2 (Y )
. (16)
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The methodology adopted by Fields (2003) allows us to compute the par-
ticipation of unjust inequalities on total health inequalities.

IV. Results

A. Estimations

We present the OLS estimations of Equation (2) through Equation (7).
Given that we have three dependent variables (UVAS, AVAS and EQ5D) and
two normative principles, we estimate six regression models. Nevertheless,
we present the estimates concerning UVAS only (see Table 2). Results for
AVAS and EQ5D are similar, both qualitatively and quantitatively (see Table
2A and Table 3A, respectively, in the annexes). In Table 2, Model 1 identifies
Roemer’s normative principle (Equation 7), while Model 2 identifies Barry’s
one (Equation 2). Women report worse health states in comparison withmen.
This relation is statistically significant. Having been born in urban areas is
associated with positive changes in self-reported health relative to rural areas.
Regarding household composition, it is ideal to have lived with both parents.
People that lived with one parent only, lived with individuals different from
their parents or lived alone during childhood have the worst self-reported
health status. This relation is statistically significant. As for parental health,
having parents alive and without any chronic illness at the time of the survey
is important for descendant’s health, a relation that is positive and statistically
significant. Finally, that parents have no education shows a negative relation
with a descendant’s self-reported health.

Table 2. OLS estimations of unjust health inequalities for UVAS
Dependent variable Model 1 Model 2
Unadjusted Visual Analogue Scale Coefficient Coefficient
Gender (ref=man)
Woman −3.695∗∗∗ −2.940∗∗∗

(0.299) (0.329)

Race (ref=any)
Indigenous −3.637∗∗∗ −3.569∗∗∗

(0.616) (0.608)

Gipsy 2.668 2.116

(2.843) (2.808)

(Continue)
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Table 2. Continuation
Dependent variable Model 1 Model 2
Unadjusted Visual Analogue Scale Coefficient Coefficient
Afrodescendant −0.712 −0.715

(0.862) (0.852)

Birthplace (ref=rural)
Urban 1.439∗∗∗ 1.120 ∗ ∗

(0.463) (0.458)

Foreign country 3.655 3.340

(3.345) (3.304)

Living place during 12-14 years old (ref=urban)
Rural −0.889∗ −0.457

(0.481) (0.477)

Foreign country −1.346 −1.605

(3.087) (3.050)

Household structure during childhood (ref=both parents)
Mother −0.979 ∗ ∗ −0.647

(0.443) (0.438)

Father −0.794 −0.657

(0.848) (0.837)

Different from parents −1.736∗∗∗ −1.495∗∗∗
(0.510) (0.504)

Alone −3.217∗∗∗ −2.174∗
(1.160) (1.148)

Parental health
Father’s health 0.976∗∗∗ 1.043∗∗∗

(0.360) (0.355)

Mother’s health 2.499∗∗∗ 2.445∗∗∗
(0.349) (0.344)

Mother’s education (ref=primary)
None −1.510∗∗∗ −0.958 ∗ ∗

(0.379) (0.378)

High school 0.350 −0.533

(0.630) (0.627)

Some technical or technological −0.807 −1.897

(1.850) (1.836)

Non-degreed university −3.193 −4.210

(5.595) (5.524)

University 1.338 −0.287

(2.375) (2.358)

Graduate −0.402 −1.546

(3.877) (3.841)

Does not respond/know −0.802 −0.805

(0.774) (0.765)

Father’s education (ref=primary)
None −1.168∗∗∗ −0.731∗

(0.394) (0.391)

High school 0.421 −0.303

(0.647) (0.644)

(Continue)
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Table 2. Continuation
Dependent variable Model 1 Model 2
Unadjusted Visual Analogue Scale Coefficient Coefficient
Some technical or technological −0.094 −1.533

(1.857) (1.841)

Non-degreed university 1.503 −0.092

(2.671) (2.648)

University 1.937 −0.252

(1.468) (1.470)

Graduate 3.049 1.574

(3.738) (3.698)

Does not respond/know −1.035∗ −0.847

(0.552) (0.545)

Demographics Yes Yes
Preventive medical check No Yes
Individual’s education No Yes
Individual’s occupation No Yes
Household wealth No Yes
Intercept 80.407∗∗∗ 77.190∗∗∗

(0.689) (0.832)

N 15682 15682
R2 0.127 0.172

Note: standard error in parenthesis; ***p<0.01. **p<0.05. *p<0.1.
Source: own calculations based on ELCA 2010.

Three situations arise that should be noted. First, the coefficient of
mother’s health is higher than the coefficient of father’s health (and, as will be
seen later, this is true independently of the health measure). Second, coeffi-
cients estimated for Model 1 are higher than coefficients of Model 2. This is
so because Roemer’s principle (Model 1) accounts for total effects (direct and
indirect) of circumstances on health, while Barry’s principle (Model 2) takes
account of direct effects only. This enables us to confirm, in addition, an asso-
ciation between individual circumstances and present socioeconomic status.
Finally, the use of health services for preventive reasons shows a negative re-
lation with self-reported health. A possible explanation for this is related to
the endogeneity of variables; that is, individuals that report the worst health
use health services more often.

Estimations forModel 1 could be biased due to endogeneity issues. Given
that we do not control for effort and because of the correlation between
circumstances and effort, we could be violating the assumption of exogeneity
for OLS estimation (i.e, E (u | X) ̸= 0). In this case, the coefficients of
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circumstances are biased because they capture both direct and indirect effects
(absorbed from effort). However, we are fulfilling Roemer’s principle. Thus,
we do not correct for endogeneity in Model 1 for any of the health measures.

B. Inequality of health opportunities in Colombia

Table 3 shows the participations associated with Equation (16) for UVAS,
AVAS and EQ5D applying the two normative principles. Inequality of op-
portunities in health represents almost 30% of total inequality in self-reported
health if we consider Barry’s principle. Roemer’s normative principle exhibits
a higher degree of inequality of opportunities against Barry’s principle be-
cause the former takes into consideration both direct and indirect effects of
circumstances on the final outcome (i.e., self-reported health status), while
the latter principle only takes direct effects into account.

Table 3. Inequality of opportunities in health in Colombia

Proportions Gini coefficients
Roemer Barry Roemer Barry

Unadjusted VAS (UVAS) 44.3% 22.05% 0.0538 0.0268
Adjusted VAS (AVAS) 46.78% 29.38% 0.0244 0.0153
EQ5D 43.04% 22.31% 0.0344 0.0178

Source: own calculations based on ELCA 2010.

Contextualizing results from the first and second columns of Table 3 on
an inequality measure, the third and fourth columns of the same table reports
Gini coefficients associated with inequality of opportunities in health for all
three self-reported health measures. According to these Gini measures, total
self-reported health inequalities are around 0.1214, 0.0521, and 0.0799 for
UVAS, AVAS and EQ5D, respectively. Considering the proportions reported,
those Gini coefficients of inequality of opportunities in health are 0.0538,
0.0244 and 0.0344 for Roemer’s principle and 0.0268, 0.0153 and 0.0178 for
Barry’s principle.

These reported participations in Table 3 are conditioned on observable
information related to individual circumstances, therefore the values that are
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shown should be considered as a lower bound for the true inequality of oppor-
tunities in health. Table 4 shows the participations of observable individual
circumstances in unjust health inequalities for the three health measures.

Table 4. Circumstances and unjust health inequalities in Colombia

UVAS AVAS EQ5D
Roemer Barry Roemer Barry Roemer Barry

Gender 15.72% 15.29% 13.28% 11.32% 16.29% 15.57%
Race 3.58% 5.49% 11.53% 11.93% 8.7% 9.57%
Birthplace 16.94% 18.64% 1.04% -0.95% 2.14% 0.02%
Living place during 12-14
years old

11.42% 0.00% 0.00% 0.00% 0.00% 0.00%

Household structure
during 12-14 years old

13.45% 15.59% 18.34% 16.96% 26.5% 27.44%

Mother’s health 18.27% 27.27% 26.47% 26.64% 22.75% 24.89%
Father’s health 6.31% 9.88% 11.14% 13.34% 10.1% 13.28%
Mother’s education 13.45% 14.47% 14.28% 10.06% 10.55% 7.43%
Father’s education 0.87% -6.63% 3.93% 10.69% 2.26% 9.23%

Source: own calculations based on ELCA 2010.

For the three health measures, the most important circumstance for to-
tal inequality of opportunities in health is mother’s health. Birthplace and
gender have considerable participations for UVAS only. Their participations
in inequality of opportunities in health range between 15% and 18%. Also,
household structure during childhood has a significant participation (after
mother’s health) for AVAS and EQ5D. The normative approaches of Roemer
and Barry have some implications for measuring inequality of opportunities
when health status is measured by AVAS. For Roemer’s principle, the third
most important circumstance affecting unjust inequalities is mother’s edu-
cation (14.28%); in contrast, the third most relevant circumstance applying
Barry’s principle is father’s health. There is a particular result with respect to
UVAS using Barry’s principle. The participation of father’s education is neg-
ative, meaning that inequality of opportunities in health is reduced for higher
levels of father’s education by a factor of −6.63%.
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Based on a geographical approach, inequality of opportunities in health
is higher in rural areas than in urban areas.4 Table 5 shows the participations
of circumstances on total health inequalities in rural and urban areas.

Table 5. Circumstances and unjust health inequalities in Colombia: rural and urban areas

Urban Area Rural Area
Roemer Barry Roemer Barry

Unadjusted VAS (UVAS) 47.13% 25.41% 33.94% 21.74%
Adjusted VAS (AVAS) 44.62% 25.51% 34.32% 17.95%
EQ5D 41.52% 21.25% 34.61% 16.23%

Source: own calculations based on ELCA 2010.

Table 6 shows the participations of observable circumstances in unjust
health inequalities in rural and urban areas. Unlike our findings at the national
level, household structure during childhood does not have a relevant share in
unjust health inequalities. For all the health measures considered, gender and
mother’s health are circumstances that account for a significant proportion
of inequality of opportunities in health. For instance, according to Roemer’s
principle, gender has a share of 20.52% andmother’s health has a participation
of about 27.51% in EQ5D. The relative significance of father’s education and
race depends on the normative principle that is used. For Roemer’s principle,
father’s education is the third circumstance with the highest participation,
whereas race is the third most influential circumstance for Barry’s principle.
This is the case for UVAS and AVAS. For EQ5D, the third most important
circumstance is race regardless of the normative principle considered.

As mentioned above, mother’s health represents the highest share of un-
just inequalities independently of the health measure. Gender has the second
highest proportion. The trade-off between circumstances conditional on a
normative principle is between father’s health and race for health measures
UVAS and AVAS in rural areas. For EQ5D, the third circumstance with the
highest participation in unjust inequalities is race.

4 This is despite the fact that total health inequalities are higher in rural areas.
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Observed patterns in urban areas are very similar to what is evidenced at
the national level (Table 3). In all cases, mother’s health has the highest partic-
ipation in inequality of opportunities in health. This circumstance is followed
by gender and household structure during childhood. This is conditional on
the health measure. For AVAS, normative principles condition the signifi-
cance of the shares of mother’s education and father’s health. Finally, in both
rural and urban areas, inequality of opportunities in health applying Roemer’s
principle is higher than with Barry’s principle. Moreover, mother’s health is
the circumstance with the highest participation in unjust health inequalities in
rural areas, as opposed to urban areas.

In general, mother’s health is the circumstance with the highest participa-
tion in inequality of opportunities in health regardless of the health measure,
geographical area and normative principle. The opposite occurs with the rest
of the circumstances. Their participations depend on the geographical area
and the health measure. While household structure is the secondmost impor-
tant circumstance in urban areas, in rural areas gender is the second most in-
fluential circumstance. Observable circumstances explain between 30% and
40% of total self-reported inequalities in health status conditional on the nor-
mative principle considered.

Concluding remarks

This paper aims to calculate inequality of opportunities in health in Colom-
bia using available data from the ELCA for 2010. It is suggested that Colom-
bia presents evidence of unjust health inequalities that explain between 30%
and 40% of total inequality in self-reported health status. Based on our es-
timations, we intend to ascertain what individual characteristics and child-
hood circumstances affect health status through adulthood in greater propor-
tion. Being indigenous or a woman and to have lived with people different
from parents are circumstances that have a negative correlation with health.
These relations are statistically significant. Also, having parents alive without
any illness has a positive correlation with descendants’ health. For the three
health measures considered herein, the incidence of inequality of opportuni-
ties in health depends on the normative principle considered. For example,
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considering total effects from circumstances on health (Roemer’s principle)
means greater unjust inequalities as opposed to considering only direct effects
(Barry’s principle). In addition, we show that unjust inequalities are more rel-
evant in urban areas. Mother’s health is the most important circumstance in
accounting for unjust health inequalities. This is true for all health measures,
geographical areas and the two normative principles. At the national level,
other circumstances such as gender and household structure during child-
hood are important in these kinds of inequalities. Differences between areas
are evident in circumstances such as race and birthplace.

It is difficult to compare the results found herein with other studies. For
example, Fajardo-Gonzalez (2016) uses a different methodology and dataset
to estimate equality of opportunity in health. This is also true for all the
documents cited. As expressed by Ramos and van de Gaer (2015), a unified
methodology to estimate equality of opportunities does not exist and every-
thing depends on the available data.

This study has several limitations. First, the estimations presented herein
are limited by the data available; that is, a cross-section. The relevance of the
analysis would be higher if we could see the dynamics of inequality of op-
portunities in health over time. Second, the reliability of self-reported health
status (Clarke & Ryan, 2006; Crossley & Kennedy, 2002; Sen, 2002). We use
self-reported information because of lacking data regarding objective health
measures in the ELCA (at least in 2010). Finally, another limitation is the use
of retrospective questions about childhood circumstances. The reason is that
this information could not be accurate and generate biased estimations. As
for recommendations for future research, the results presented herein could
be disaggregated by age cohorts, gender, educational level and health regime,
which would allow us to conduct a broader analysis and enrich the normative
approach.

This paper offers an integral perspective to understand the dynamics of
individual health status from a social justice judgment for a developing coun-
try such as Colombia. Beyond considering medical factors that can affect
health status, we offer preliminary evidence that other factors, such as edu-
cational and social ones, can affect individual health. This should be kept in
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mind when formulating public health policies and motivate a more enlight-
ening debate about this topic from a normative perspective.

Annexes

Table 1A. Descriptive statistics
Full sample Urban sample Rural sample

Variables Mean Std. Dev. Mean Std. Dev. Mean Std. Dev.
Geographical areas
Urban 0.5198954 0.4996199
Rural 0.4801046 0.4996199
Geographical regions
Atlántica 0.108277 0.3107398 0.2082669 0.4060936
Oriental 0.1028568 0.3037814 0.1978413 0.3983963
Central 0.112677 0.3162076 0.21673 0.4120424
Pacífica 0.0978829 0.2971658 0.1882743 0.390955
Bogotá 0.0982018 0.2975967 0.1888875 0.3914433
Atlántica Media 0.1264507 0.3323672 0.2633816 0.4404969
Cundiboyacence 0.1121668 0.3155816 0.23363 0.4231676
Eje Cafetero 0.1333376 0.3399501 0.2777261 0.4479073
Centro Oriente 0.1081495 0.310579 0.2252623 0.4177827
Gender
Men 0.4601454 0.498425 0.4419232 0.4966461 0.4798778 0.4996281
Women 0.5398546 0.498425 0.5580768 0.4966461 0.5201222 0.4996281
Age groups
18-27 years old 0.114845 0.318845 0.1287869 0.3349845 0.0997476 0.2996831
28-37 years old 0.2293713 0.4204419 0.2390531 0.4265314 0.218887 0.4135193
38-47 years old 0.2726055 0.4453138 0.272783 0.4454175 0.2724133 0.445231
48-57 years old 0.2172555 0.412391 0.2168527 0.4121267 0.2176916 0.412704
58-67 years old 0.1170769 0.3215222 0.1005765 0.3007855 0.1349449 0.3416874
68-77 years old 0.0383242 0.1919839 0.0328713 0.1783107 0.044229 0.2056171
78 or more years old 0.0105216 0.1020371 0.0090764 0.0948427 0.0120866 0.1092799
Individual’s education
None 0.087999 0.2833024 0.04575 0.2089553 0.1337495 0.3404056
Preschool 0.0028058 0.0528968 0.0018398 0.0428562 0.0038518 0.0619471
Elementary 0.4829103 0.4997238 0.3209861 0.4668841 0.6582547 0.4743262
High school 0.3137993 0.4640507 0.4314976 0.4953156 0.1863461 0.3894116
Non-degreed technical 0.0064405 0.0799965 0.0110389 0.104491 0.001461 0.0381979
Technical 0.0299069 0.1703359 0.0526187 0.2232847 0.0053128 0.0726998
Non-degreed technological 0.0034434 0.0585816 0.0058874 0.0765079 0.0007969 0.0282204
Technological 0.019449 0.1381014 0.0345885 0.1827463 0.0030549 0.0551899
Non-degreed university 0.0135825 0.1157533 0.0245308 0.1546998 0.0017267 0.0415199
University 0.0298431 0.1701598 0.0535999 0.2252403 0.0041174 0.0640391
Non-degreed graduate 0.0011478 0.033861 0.0020851 0.0456183 0.0001328 0.0115247
Graduate 0.0086724 0.0927238 0.0155771 0.1238399 0.0011954 0.0345559

(Continue)
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Table 1A. Continuation
Full sample Urban sample Rural sample

Variables Mean Std. Dev. Mean Std. Dev. Mean Std. Dev.
Individual’s occupation
Tenured private employee 0.1632445 0.3696004 0.2253158 0.4178158 0.0960287 0.2946502
Non-tenured private employee 0.0305446 0.1720857 0.0477125 0.2131703 0.0119538 0.1086851
Tenured public employee 0.0507588 0.2195118 0.0277199 0.1641791 0.0757073 0.2645467
Non-tenured public employee 0.010139 0.1001841 0.0073593 0.0854751 0.0131492 0.1139209
Day laborer 0.0203418 0.1411711 0.0176622 0.1317285 0.0232435 0.1506858
Household employee 0.0119883 0.1088361 0.023059 0.1501001
Self-employed 0.1432215 0.3503098 0.2754814 0.4467839
Employer 0.0099477 0.0992441 0.0191341 0.1370046
Rural worker 0.001658 0.0406855 0.003189 0.0563847
Unpaid worker 0.0063767 0.079602 0.0122654 0.1100748
Other 0.0096289 0.0976564 0.0185208 0.1348332
Inactive 0.5209157 0.4995783 0.3149761 0.4645348 0.7439235 0.4364936
Disable to work 0.0212345 0.1441699 0.0076046 0.0868773 0.0359942 0.1862879
Quintiles of household wealth
Q1 0.2023339 0.4017526 0.0080952 0.0896138 0.412671 0.4923473
Q2 0.2036092 0.4026945 0.0257574 0.1584204 0.3962014 0.4891397
Q3 0.2008672 0.4006617 0.256102 0.4365056 0.1410546 0.348101
Q4 0.1937253 0.3952287 0.3311664 0.4706617 0.0448931 0.207083
Q5 0.1994644 0.3996104 0.3788789 0.4851377 0.00518 0.0717901
Race
Indigenous 0.0687412 0.2530217 0.0318901 0.1757183 0.1086466 0.3112159
Gipsy 0.0026782 0.0516839 0.0034343 0.0585059 0.0018595 0.0430844
Afrodescendant 0.0307359 0.1726067 0.0506562 0.2193081 0.0091646 0.0952984
No race 0.8978447 0.3028621 0.9140194 0.2803526 0.8803294 0.3245975
Birthplace
Urban 0.4438209 0.4968497 0.7023182 0.4572669 0.1638996 0.370209
Rural 0.5538834 0.4971039 0.2938796 0.4555654 0.8354363 0.3708109
Foreign country 0.0022956 0.0478592 0.0038023 0.0615491 0.0006641 0.0257633
Living place during 12-14 years old
Urban 0.4987247 0.5000143 0.7870722 0.4094021 0.1864789 0.3895186
Rural 0.4985971 0.500014 0.2085122 0.4062697 0.8127241 0.3901587
Foreign country 0.0026782 0.0516839 0.0044156 0.0663068 0.0007969 0.0282204
Household structure during 12-14 years old
Both parents 0.6979339 0.4591684 0.6795045 0.4666957 0.7178908 0.4500561
Mother 0.152404 0.3594235 0.1693855 0.3751151 0.1340151 0.3406912
Father 0.0318837 0.175696 0.0339752 0.1811765 0.0296188 0.1695445
People different from parents 0.1010713 0.3014327 0.1005765 0.3007855 0.1016071 0.302151
Alone 0.0167071 0.1281756 0.0165583 0.1276172 0.0168681 0.1287858
Health measures
Unadjusted VAS (UVAS) 77.29582 19.51886 80.40623 17.99811 73.92761 20.51818
Adjusted VAS (AVAS) 77.29582 93.82871 77.64514 92.00477 76.91754 95.62696
EQ5D 88.58633 18.87858 89.1869 18.63866 87.93599 19.11496
Illness event 0.1651575 0.3713345 0.1601864 0.3668014 0.1705406 0.376132
Accident event 0.0121796 0.1096904 0.013124 0.1138128 0.0111569 0.1050421
Dental event 0.0240403 0.1531792 0.0275972 0.1638258 0.0201886 0.1406544

(Continue)
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Table 1A. Continuation
Full sample Urban sample Rural sample

Variables Mean Std. Dev. Mean Std. Dev. Mean Std. Dev.
Surgery event 0.0065043 0.0803889 0.0073593 0.0854751 0.0055784 0.0744852
Medical event 0.2010585 0.4008045 0.2011529 0.4008867 0.2009563 0.4007421
Days does not go to work or study 13.86685 11.56768 12.08758 10.68525 15.7936 12.45079
Hospitalization 0.1406708 0.5737315 0.1517233 0.6159993 0.1287024 0.5239086
Number of hospitalized days 28.0704 16.58168 28.36011 16.33285 27.75667 16.84801
Mobility: no problems 0.8935085 0.3084755 0.9072734 0.2900667 0.8786027 0.3266101
Mobility: some problems 0.1041959 0.3055242 0.0901509 0.2864153 0.119405 0.324286
Mobility: extreme problems 0.0022956 0.0478592 0.0025757 0.0506894 0.0019923 0.0445936
Self-care: no problems 0.982719 0.1303204 0.9838096 0.1262148 0.9815381 0.1346236
Self-care: some problems 0.0160694 0.1257464 0.0147185 0.1204311 0.0175322 0.1312521
Self-care: extreme problems 0.0012116 0.0347878 0.0014719 0.0383388 0.0009297 0.0304795
Daily activities: no problems 0.9384007 0.240434 0.9450509 0.2278949 0.9311994 0.2531316
Daily activities: some problems 0.0569443 0.2317435 0.0511468 0.2203106 0.0632222 0.2433784
Daily activities extreme problems 0.004655 0.0680709 0.0038023 0.0615491 0.0055784 0.0744852
Pain/Discomfort: no problems 0.72478 0.4466393 0.7506439 0.4326668 0.6967725 0.4596832
Pain/Discomfort: some problems 0.2484377 0.4321207 0.2249479 0.4175736 0.2738744 0.4459749
Pain/Discomfort: extreme problems 0.0267823 0.1614518 0.0244082 0.1543222 0.0293532 0.1688056
Anxiety/Depression: no problems 0.7996429 0.4002803 0.7919784 0.4059173 0.8079426 0.3939441
Anxiety/Depression: some problems 0.1781661 0.3826647 0.1828775 0.3865897 0.1730642 0.3783278
Anxiety/Depression: extreme problems 0.022191 0.1473092 0.0251441 0.1565723 0.0189932 0.1365099
Mother’s health
Chronic disease 0.5369213 0.4986509 0.5277812 0.4992582 0.546819 0.4978362
Alive 0.6323811 0.4821722 0.6684656 0.4707935 0.5933059 0.4912495
Pressure 0.3235154 0.4678453 0.3667209 0.4819654 0.278358 0.4482451
Diabetes 0.1809976 0.3850391 0.1919591 0.3938869 0.1695409 0.3752746
Arthritis 0.1680523 0.3739349 0.1538462 0.3608431 0.1829002 0.3866316
Cardiac diseases 0.1402613 0.3472785 0.1359517 0.3427771 0.1447656 0.3519071
Coronary diseases 0.0163895 0.1269758 0.0165001 0.1274034 0.016274 0.1265426
Bronchitis 0.0306413 0.1723542 0.0276551 0.1640017 0.0337624 0.1806391
Asthma 0.0735154 0.2609962 0.0678596 0.2515341 0.0794268 0.2704365
Back pain 0.0463183 0.210186 0.0499651 0.2178983 0.0425067 0.2017666
Brain disease 0.0471496 0.2119714 0.0429933 0.2028655 0.0514938 0.2210295
Anxiety/Depression 0.0174584 0.1309797 0.0220776 0.1469531 0.0126306 0.1116873
Gastritis 0.0678147 0.2514426 0.0629793 0.242954 0.0728686 0.2599523
Renal disease 0.0111639 0.1050741 0.0125494 0.1113318 0.0097158 0.0981007
Cancer 0.1380048 0.3449255 0.1354869 0.3422826 0.1406364 0.3476883
HIV 0.0002375 0.0154111 0.0004648 0.0215565
Father’s health
Chronic disease 0.39912 0.4897331 0.3893046 0.4876225 0.409749 0.49182
Alive 0.4839944 0.4997597 0.5146572 0.4998158 0.4507903 0.4976056
Pressure 0.3144775 0.4643445 0.3557026 0.4788011 0.2720493 0.4450873
Diabetes 0.1297539 0.3360593 0.1669817 0.3730183 0.0914397 0.2882801
Arthritis 0.1091403 0.3118401 0.0866415 0.2813533 0.1322957 0.3388669
Cardiac diseases 0.2171273 0.412323 0.2136106 0.4099196 0.2207455 0.4148165
Coronary diseases 0.0287632 0.1671536 0.0324512 0.177223 0.0249676 0.1560516
Bronchitis 0.035954 0.1861903 0.0324512 0.177223 0.039559 0.1949524

(Continue)

154



155

Table 1A. Continuation
Full sample Urban sample Rural sample

Variables Mean Std. Dev. Mean Std. Dev. Mean Std. Dev.
Asthma 0.0953979 0.2937872 0.0853812 0.2794922 0.1057069 0.3075119
Back pain 0.0501758 0.2183249 0.0516698 0.2213944 0.0486381 0.2151452
Brain disease 0.0599233 0.2373636 0.0554505 0.2288936 0.0645266 0.2457285
Anxiety/Depression 0.0129434 0.1130396 0.0144928 0.1195291 0.0113489 0.1059422
Gastritis 0.0661553 0.2485733 0.0551355 0.2282805 0.0774968 0.2674214
Renal disease 0.0162991 0.1266335 0.0192187 0.1373144 0.0132944 0.114551
Cancer 0.1709811 0.3765226 0.1729679 0.3782791 0.1689364 0.3747565
HIV 0.0006392 0.025276 0.0009452 0.0307341 0.0003243 0.0180071
Mother’s education
None 0.3247035 0.4682789 0.2342696 0.4235674 0.4226325 0.4940108
Elementary 0.5387068 0.4985154 0.5647001 0.4958266 0.5105592 0.4999217
High school 0.0769035 0.2664467 0.1265792 0.3325213 0.0231106 0.1502649
Some technical or technological 0.0067593 0.0819395 0.0117748 0.1078777 0.0013282 0.0364227
Untitled university 0.0007014 0.0264763 0.0012265 0.0350027 0.0001328 0.0115247
University 0.0042086 0.0647395 0.0077272 0.0875697 0.0003985 0.0199588
Graduate 0.0014666 0.03827 0.0026984 0.0518791 0.0001328 0.0115247
Does not respond/know 0.0465502 0.2106801 0.0510242 0.2200605 0.0417054 0.1999284
Father’s education
None 0.2850402 0.451448 0.2011529 0.4008867 0.3758799 0.4843814
Elementary 0.5095013 0.4999257 0.5268 0.4993119 0.490769 0.499948
High school 0.0693789 0.2541055 0.1097755 0.312629 0.0256342 0.158052
Some technical or technological 0.0066318 0.081168 0.0114068 0.1061985 0.001461 0.0381979
Untitled university 0.0031246 0.0558125 0.0051515 0.0715931 0.0009297 0.0304795
University 0.0116694 0.1073964 0.0202379 0.1408219 0.0023908 0.0488401
Graduate 0.0015942 0.0398967 0.0026984 0.0518791 0.0003985 0.0199588
Does not respond/know 0.1130596 0.3166757 0.1227769 0.3282011 0.1025369 0.3033732
Preventive health measures
Preventive medical check 0.5529269 0.4972067 0.57255 0.4947388 0.5316775 0.4990287
Preventive odontology check 0.3646856 0.4813572 0.4094198 0.4917569 0.3162439 0.4650402
Preventive optometric check 0.1476852 0.354799 0.2010303 0.4007952 0.089919 0.2860847
Use of alternative medicine 0.0142839 0.1186624 0.0179075 0.1326235 0.0103599 0.1012619
Family planning 0.0980105 0.2973383 0.0861033 0.2805337 0.1109045 0.3140347
All services above 0.6432215 0.4790639 0.6672391 0.4712307 0.6172134 0.4860992

Source: own calculations based on ELCA 2010.

Table 2A. OLS estimations of unjust health inequalities for AVAS
Dependent variable Model 1 Model 2
Unadjusted Visual Analogue Scale Coefficient Coefficient
Gender (ref=man)
Woman −1.887∗∗∗ −1.587∗∗∗

(0.144) (0.156)

Race (ref=any)
Indigenous −2.014∗∗∗ −1.972∗∗∗

(Continue)
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Table 2A. Continuation
Dependent variable Model 1 Model 2
Unadjusted Visual Analogue Scale Coefficient Coefficient

(0.297) (0.288)

Gipsy 0.816 0.539

(1.370) (1.331)

Afrodescendant −1.286∗∗∗ −1.222∗∗∗
(0.416) (0.404)

Birthplace (ref=rural)
Urban 0.571 ∗ ∗ 0.467 ∗ ∗

(0.223) (0.217)

Foreign country −0.675 −1.009

(1.612) (1.565)

Living place during 12-14 years old (ref=urban)
Rural −0.160 −0.0425

(0.232) (0.226)

Foreign country 0.0633 −0.143

(1.488) (1.445)

Household structure during childhood (ref=both parents)
Mother −0.999∗∗∗ −0.817∗∗∗

(0.214) (0.208)

Father −1.001 ∗ ∗ −0.950 ∗ ∗
(0.409) (0.397)

Different from parents −1.531∗∗∗ −1.406∗∗∗
(0.246) (0.239)

Alone −3.331∗∗∗ −2.859∗∗∗
(0.559) (0.544)

Parental health
Father’s health 0.724∗∗∗ 0.756∗∗∗

(0.173) (0.168)

Mother’s health 1.548∗∗∗ 1.511∗∗∗
(0.168) (0.163)

Mother’s education (ref=primary)
Any education −0.635∗∗∗ −0.356 ∗ ∗

(0.183) (0.179)

High school 0.143 −0.131

(0.304) (0.297)

Some technical or technological 0.473 0.143

(0.892) (0.870)

Non-degreed university −1.099 −1.410

(2.697) (2.617)

University 1.471 0.856

(1.145) (1.117)

Graduate −1.282 −1.671

(1.869) (1.820)

Does not respond/know −0.0894 −0.118

(0.373) (0.363)

Father’s education (ref=primary)
Any education −0.654∗∗∗ −0.445 ∗ ∗

(0.190) (0.185)

High school −0.414 −0.610 ∗ ∗
(0.312) (0.305)

Some technical or technological −1.177 −1.631∗
(0.895) (0.872)

(Continue)
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Table 2A. Continuation
Dependent variable Model 1 Model 2
Unadjusted Visual Analogue Scale Coefficient Coefficient
Non-degreed university −0.00934 −0.650

(1.288) (1.255)

University −0.215 −0.938

(0.707) (0.697)

Graduate 0.905 0.162

(1.802) (1.753)

Does not respond/know −0.677 ∗ ∗ −0.611 ∗ ∗
(0.266) (0.258)

Demographics Yes Yes
Preventive medical check No Yes
Individual’s education No Yes
Individual’s occupation No Yes
Household wealth No Yes
Intercept 80.00 ∗ ∗∗ 79.51 ∗ ∗∗

(0.332) (0.394)

N 15682 15682
R2 0.111 0.168

Note: standard error in parenthesis; ***p<0.01. **p<0.05. *p<0.1.
Source: own calculations based on ELCA 2010.

Table 3A. OLS estimations of unjust health inequalities for EQ5D
Dependent variable Model 1 Model 2
EQ5D Coefficient Coefficient
Gender (ref=man)
Woman −3.558∗∗∗ −2.996∗∗∗

(0.294) (0.320)

Race (ref=any)
Indigenous −3.156∗∗∗ −3.064∗∗∗

(0.607) (0.591)

Gipsy 2.497 1.967

(2.800) (2.727)

Afrodescendant −2.881∗∗∗ −2.756∗∗∗
(0.849) (0.827)

Birthplace (ref=rural)
Urban 1.164 ∗ ∗ 0.967 ∗ ∗

(0.456) (0.445)

Foreign country −1.686 −2.303

(3.295) (3.209)

Living place during 12-14 years old (ref=urban)
Rural −0.156 0.0440

(0.474) (0.463)

Foreign country −0.548 −0.950

(3.041) (2.962)

Household structure during childhood (ref=both parents)
Mother −1.683∗∗∗ −1.330∗∗∗

(0.436) (0.426)

Father −2.422∗∗∗ −2.311∗∗∗
(Continue)
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Table 3A. Continuation
Dependent variable Model 1 Model 2
EQ5D Coefficient Coefficient

(0.835) (0.813)

Different from parents −2.872∗∗∗ −2.633∗∗∗
(0.502) (0.490)

Alone −5.107∗∗∗ −4.207∗∗∗
(1.143) (1.115)

Parental health
Father’s health 1.275∗∗∗ 1.332∗∗∗

(0.354) (0.345)

Mother’s health 2.566∗∗∗ 2.499∗∗∗
(0.344) (0.335)

Mother’s education (ref=primary)
Any education −1.098∗∗∗ −0.553

(0.374) (0.367)

High school 0.245 −0.257

(0.621) (0.609)

Some technical or technological 1.500 0.826

(1.823) (1.784)

Non-degreed university −3.052 −3.672

(5.511) (5.365)

University 1.709 0.508

(2.340) (2.290)

Graduate −3.265 −4.021

(3.819) (3.731)

Does not respond/know 0.291 0.245

(0.763) (0.743)

Father’s education (ref=primary)
Any education −1.360∗∗∗ −0.962 ∗ ∗

(0.388) (0.380)

High school −1.180∗ −1.523 ∗ ∗
(0.638) (0.626)

Some technical or technological −3.373∗ −4.220 ∗ ∗
(1.829) (1.788)

Non-degreed university −1.767 −3.039

(2.631) (2.572)

University −0.562 −1.974

(1.446) (1.428)

Graduate 3.425 1.833

(3.682) (3.592)

Does not respond/know −1.436∗∗∗ −1.321 ∗ ∗
(0.543) (0.530)

Demographics Yes Yes
Preventive medical check No Yes
Individual’s education No Yes
Individual’s occupation No Yes
Household wealth No Yes
Intercept 93.22 ∗ ∗∗ 92.27 ∗ ∗∗

(0.678) (0.808)

N 15682 15682
R2 0.102 0.184
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Note: standard error in parenthesis; ***p<0.01. **p<0.05. *p<0.1.
Source: own calculations based on ELCA 2010.
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