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Abstract

Background: In 2007 Uruguay began a reform in the health sector towards the construction of a National
Integrated Health System (SNIS), based on public insurance with private and public provision. The main objective of
the reform was to universalize access to health services.

Methods: Data comes from the first National Health Survey conducted in 2014 and available since 2016.
Concentration indices are calculated for different indicators of use and access to medical services, for the
population 18 years of age and older, and for different subgroups (age, sex, region and type of coverage). The
indices are decomposed into need and non-need variables and the contribution of each of them to total inequality
is analyzed. Horizontal inequity is calculated.

Results: Results show pro-rich inequality for medical consultations, medical analysis, medication use and non-
access due to costs. Type of health coverage is the variable that explains most of the inequality: private coverage is
pro-rich while public coverage is pro-poor. Income does not appear as significant to explain inequality, except for
access issues.

From the population subgroups’ analysis, there is no evidence of inequality for the group of 60 years old or more.
On the other hand, studies such as Pap Smear and prostate, which may be associated with preventive studies,
shows pro-rich inequality and, in both cases, the main contribution is given by income.

Conclusions: The analysis of health inequity shows pro-rich inequity in medical consultations, medical analysis,
medication use and lack of access due to costs. The type of health coverage explains these inequalities; in
particular, private coverage is pro-rich. These results suggest that the type of health coverage are capturing the
income factor, since higher income individuals will be more likely to be treated in the private system.
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Resumen

mayor probabilidad de atenderse en el sistema privado.

Antecedentes: En 2007 el gobierno uruguayo comenzé una reforma del sector salud tendiente a la construccion
de un Sistema Nacional Integrado de Salud, basado en un seguro publico con provision privada y publica. El
principal objetivo de la reforma fue universalizar el acceso a los servicios de salud.

Metodologia: A partir de la primera Encuesta Nacional de Salud realizada en 2014 y disponible en 2016, se
calculan indices de concentracion para diversos indicadores de uso y acceso a servicios médicos, para la poblacion
de 18 afos y mas, y para diferentes subgrupos (edad, sexo, region y tipo de cobertura), a la vez que se
descomponen los indices en variables de necesidad y no necesidad, analizando la contribucién de cada una de
dichas variables a la desigualdad total, y calculando la inequidad horizontal.

Resultados: Los resultados muestran inequidad horizontal pro rico para las consultas médicas, analisis médicos, uso
de medicamentos y falta de acceso por motivo de costos. El tipo de cobertura de salud es la variable que mas
explica la desigualdad: la cobertura privada es pro rico mientras que la cobertura publica es pro pobre. El ingreso
no resulta significativo para explicar la desigualdad excepto para los problemas de acceso.

Del analisis de subgrupos de poblacién se destaca que no se encuentra evidencia de inequidad para el grupo de
60 afos y mas. Por otro lado, estudios como el PAP y de prostata, que pueden ser asociados a conductas
preventivas, muestran inequidad pro rico, y en ambos casos la principal contribucién estd dada por el ingreso.

Conclusiones: El andlisis de la inequidad en salud muestra inequidad pro rico en consultas médicas, analisis
médicos, uso de medicamentos y problemas de acceso por motivo de costos. El tipo de cobertura de salud explica
en gran parte estas desigualdades, en particular, la cobertura privada es pro rico. Estos resultados sugieren que el
tipo de cobertura médica estaria captando el factor ingreso, ya que los individuos de mayores ingresos tienen

Palabras clave: Desigualdad en salud, indices de concentracién, Uruguay

Background

Uruguay is a small country, with an ageing population
relative to the region and a long tradition of social pro-
tection, public education and health. Currently, total
health expenditure represents about 10% of the GDP,
70% of which is public expenditure.

In 2007 the government began a reform in the health
sector towards the construction of a National Health In-
tegrated System (SNIS, for its acronym in Spanish),
based on public insurance (FONASA for its acronym in
Spanish) with public or private provision. All workers
and pensioners contribute to FONASA, and as a coun-
terpart, are entitled to choose a comprehensive health
care, either from the network of public clinics and hospi-
tals administered by the State Health Care Administra-
tion, or from a Collective Medical Care Institution
(private institutions). The main objective of the reform
was to universalize access to health services, setting a
schedule for the gradual expansion of FONASA to dif-
ferent groups, which finished in 2016 (dependents of for-
mal workers, children and spouses, retirees, etc.).

In this type of systems, with public insurance and co-
payments limited by the regulator, access barriers (wait-
ing times, logistical difficulties of access, etc.) are used as
a rationing mechanism. In this context, it is interesting
to analyze how the use and access to health services are
distributed by socioeconomic level in Uruguay. More-
over, this is particularly relevant if we take into account

that there are no previous studies considering total
population, not even after the health system reform.

Therefore, the main objective of this paper is to
analyze horizontal equity in the Uruguayan health sys-
tems. Horizontal equity implies that individuals with the
same health care needs will receive the same care, re-
gardless of their level of income or other characteristics
such as sex, education, etc. On the other hand, vertical
equity denotes unequal access to health care for people
with different needs.

Several studies for the Organization for Economic Co-
operation and Development (OECD) countries find that
the poorest groups are more likely to make a visit to the
general practitioner, although horizontal inequity is not
detected in most of European countries analyzed. In
contrast, visits to specialists are concentrated in high in-
come groups [16-21]. Despite differences in the cover-
age system’s between countries, studies show a decrease
in inequality over the years.

A recent study that considers 18 OECD countries and
data from 2000 to 2006, finds that pro-rich inequity in
medical consultations, particularly specialists, dentists
and preventive care, still remain in most countries, al-
though in different magnitudes [7]. These results show
great inequity in the United States and France. Particu-
larly, the first presents the highest inequity in terms of
visits to the doctor and the dentist, while France shows
the highest inequity in terms of visits to specialists and
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studies to detect cancer. On the other hand, Switzerland
and the United Kingdom have the lowest levels of inequity.

Focusing on Latin America, Sudrez-Berenguela [15]
follow the same methodology as the studies mentioned
above and analyze inequity in health status and access to
medical care in several Latin American countries. The
results show that inequality is more substantial in access
to medical care than in health status, and in turn in pre-
ventive studies rather than in curative care.

More recent studies, such as Vasquez et al. [22] for
Chile, found that pro-rich inequity for visits to specialists
and dentists, and pro-poor inequity for general practi-
tioner visits, emergency room visits and days of
hospitalization, improved in all cases between 2000 and
2009. The largest contribution to pro-rich inequity is
given by private health coverage and education, while
the greatest contribution to pro-poor inequity is given
by income and education.

In the case of Brazil, Almeida et al. [2] found that the
use of medical and dental services is pro-rich, although
inequity had been decreasing between 1998 and 2008.
Factors that contribute most to inequity are private
health coverage, education and income.

As for Mexico, Barraza-Lloréns et al. [5] show that
curative visits (not preventive) and hospitalizations are
more concentrated in the richest population, and no sig-
nificant changes were found between 2000 and 2006.
Health insurance, education and socioeconomic status
are the aspects that contribute the most to the inequit-
able distribution of health care.

Furthermore, Granda and Jimenez [9] found that
health inequality decline after the public health system
reform in Ecuador. However, curative visits show a pro-
rich bias, and the use of public health facilities is con-
centrated among the poor. Income, family size and edu-
cation are the most relevant determinants of inequality
in health care utilization. However, after the reform, the
impact of income in the utilization of curative visits
decreased.

In the case of Uruguay, the only previous work is Balsa
et al. [3, 4] which analyzes the horizontal inequity in ac-
cess to medical care for the elderly in Montevideo using
a specific health survey. Authors find horizontal inequity
in the quality of access to medical visits in favor of those
from higher socioeconomic status.

Previous empirical evidence suggests that differences
between countries may be affected by different health
coverage systems (universal or not, types of financing,
co-payments or not, etc.), by different types of systems
organization (for example: need or not of a general prac-
titioner visit to access consultation with medical special-
ists), by type of provision (private or public), etc.

In this regard, it is important to provide evidence for
Uruguay after the reform of the health system began in
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2008. The aim of this work is to measure, for the first
time, the horizontal inequity in the use and access to
medical care for the entire Uruguayan population. Data
comes from the first National Health Survey conducted
by the Ministry of Public Health in 2014 (and available
in 2016)." Monitoring this type of information is essen-
tial to determine if the policy objectives established in
the reform, such as equity in access, are being met.

Methodology

We estimated concentration indices (CI) [11, 12] that allow
the measuring of the degree of socioeconomic inequality
present in use and access to health services [13, 23-25] .

The CI,,,, where m is the indicator of health services,
varies between — 1 and 1 (when the poorest or the rich-
est individual receives all medical care, respectively), and
a value of 0 means absence of inequality.

When the indicator of use of health services, m;, is a
binary variable, an alternative approach consist in esti-
mating it through a linear approximation to the non-
linear model [13]. A detail of this approach is presented
in Appendix 1.

CI can be decomposed in order to quantify the contri-
bution of different categories of factors to inequality.
Van Doorslaer et al. [21] proposes the decomposition of
the CI in need variables, non-need variables and socio-
economic variables. This decomposition allows to appre-
ciate how total inequality is affected by the different
variables. In this sense, the CI can be expressed as the
weighted sum of inequality in each of its determinants
[13, 21]. Each specific index is weighted by the elasticity
of the use of health care regarding each determinant.
Following Fleurbaey and Schokkaert [8], the inequality
of non-need determinants is the component associated
with legitimate inequity, in the sense that individual be-
havior does not contribute to good health and may re-
quire a more intensive use of medical care. Horizontal
inequity, HI, represents inequality in the use of care that
is not justified by inequalities in morbidity or medical
care needs [10].* It can be obtained by subtracting the
contribution of need variables from total inequality.

In this article, HI is estimated for different indicators
of use and access to medical care. Estimations were
made for the general population (18 years and over) and

'http://www.msp.gub.uy/sites/default/files/archivos_adjuntos/Primer%2
OInforme%20Encuesta%20Nacional%20de%20Salud%20%282016%29.
pdf

This index does not control for potential endogeneity between the
needs for health services and the medical care received, which may be
due, for example, to the contemporary measurement of both variables;
neither between income and the use of health services, due to both the
simultaneity in the measurement and the existence of omitted need-
variables that affect the use of services and may be correlated with in-
come [3, 4]. Only works that use longitudinal data overcome these
problems
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by age groups, sex, type of medical coverage and region
(Montevideo and rest of the Country).3

Data

Data comes from the first National Health Survey (ENS for
its acronym in Spanish), carried out in Uruguay in 2014 by
the Ministry of Public Health.* ENS was conducted for indi-
viduals living in households in areas with 5000 or more in-
habitants, all around the country. The survey included 4096
individuals, collecting information from the household and
from one selected person, inquiring about their health status,
habits, health expenditure, and socioeconomic characteristics
(sex, age, education and income). This study only considered
individuals 18 years old or more years old.

Health care utilization variables include physician visits
(binary variable equal to 1 if the person visited a general
practitioner, a specialist, or an emergency room in the last
30 days), medical exams (binary variable equal to 1 if the
person made laboratory analysis, ultrasounds, eco Doppler,
etc. in the last 30 days), and use of medications (binary vari-
able equal to 1 if the person used any medications in the
last 30 days). Two preventive medical exams were distin-
guished: the PAP Smear (binary variable equal to 1 for
women older than 21 years old who declared getting the
PAP Smear in the last 3years) and prostate examination
(binary variable equal to 1 for man older than 40 years old
who declared getting the study at least once in a lifetime).
Mammography was not considered since very few women
reported getting it during the last 2 years. Finally, two vari-
ables related with problems of access to health care services
were defined: non-access due to cost-problems (binary vari-
able equal to 1 if the person needed some kind of medical
attention or medical exam and could not get it due to lack
of money, no money for copayments, etc. in the last 12
months) and non-access by logistic problems (binary vari-
able equal to 1 when the problem was related to distance to
the hospital, delays to schedule medical visits or exams).

The income variable used was the household’s per
capita income. Income variable in the ENS has two prob-
lems. First, an underreported income level regarding to
the Continuous Household Survey® (ECH for its acronym
in Spanish) was found for the same year. Second, a 10% of
non-response was found in the household income

3Standard errors are calculated through bootstrapping with 400
replications (StataCorp, 2014).

*The ENS was based on a randomized, stratified, and multi-stage sam-
ple design (three stages in Montevideo and four stages in the rest of
the country), The sampling frame was the 2011 Census. More details
in “First Report of National Health Survey (2016)” in https://www.gub.
uy/ministerio-salud-publica/datos-y-estadisticas/datos/encuesta-nacio-
nal-de-salud

®Continuous Household Survey is a national survey with a long
tradition of confiability, performed by the National Statistics Institute.
Income information from this Survey is using to calculate official
statistics about poverty and income inequality.
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variable. Taking this into account, imputation of income
was made using data from the ECH. In a first stage, re-
gressions of the household income logarithm in the ECH
was estimated for eight subgroups using age and sex, on a
set of variables correlated with the socioeconomic status
and replicable in the ENS. All regressions had an R2 of 0.6
or greater. In a second stage, the logarithm of household
income in the ENS was predicted using the coefficients of
the first estimate. This procedure was made for all the
cases in the ENS, not only in the cases of “non-responses”.
Per capita household income was calculated using the
square root of the number of household members.®

The variables associated with health care needs are age,
sex, and self-reported health status. The ENS’s variables used
as indicators of the health status were the self-report of the
general state of health, the prevalence of chronic non-
communicable diseases, and the presence of functional limi-
tations. For self-reported health status, a variable that is
worth 1 is defined when the person declares to have an ex-
cellent or very good state of health; it is worth 2 when the
person declares to have a good health status, and it is worth
3 when the person declares to have a regular or bad state of
health.” In turn, the variable of chronic non-communicable
diseases is worth 1 when the person has at least one of these
diseases or when they have biological risk factors that can
cause them.® Last but not least, the physical limitations vari-
able takes the value 1 if the person suffers at least one
limitation.”

©As a robustness check, another strategy for imputation of income was
carried out. The method performs multiple stochastic imputations,
using information from the variable itself as well as the relationship
between different ENS variables. This method assumes that the
probability that the data is missing does not depend on unobservable
characteristics (they are “missing at random”). The missing data was
imputed 10 times to give variability of the imputation. An algorithm
was used based on the so-called chained equations (Stata software),
which performs a sequence of univariate imputations with specific
models for each variable (“Full 6 Conditional Specifications”). There-
fore, a multivariate imputation is carried out, using the conditional
density of the observed data for each variable. The results do not vary
significantly from those presented in this paper and are available by
request.

"The five original options of health status were grouped into three
categories due to the low frequency of some of these options.
®Diseases considered were renal failure, heart problems, hyper or
hypothyroidism, respiratory diseases (emphysema or asthma), bone-
muscle diseases (arthritis / osteoarthritis, rheumatism, osteoporosis,
tendinitis and spinal problems); biological risk factors considered were
overweight or obesity, hypertension, high cholesterol and diabetes.
°Limitations considered were: blindness, difficulties to see even with
glasses, deafness, hearing difficulties even using hearing aids, speech
difficulties, inability or difficulty to move that requires the permanent
use of a wheelchair, impossibility or difficulty to move that requires
the use of a cane or crutches permanently, limitations for using hands
and arms, limitations for moving outside the house or using means of
transport, limitations for moving inside the house, mental limitations
that make learning and application of knowledge and task development
difficult; mental limitations that make it difficult to interact with
others.
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Finally, non-need variables considered were personal
habits, consumption of tobacco or alcohol, sedentary
lifestyle, eating habits and medical coverage.'® Regarding
the latter, several binary variables are specified: private
coverage by FONASA, which takes the value 1 if the
person declares to have health coverage in private insti-
tutions through the National Health Insurance; public
coverage by FONASA, which takes the value 1 if the
person declares to have health coverage in public institu-
tions through the National Health Insurance; private
coverage, which takes the value 1 if the person declares
to have health coverage in private institutions but is not
a beneficiary of the of the National Health Insurance;
and public coverage, which takes the value 1 if the per-
son declares to have health coverage in public institu-
tions but is not a beneficiary of the of the National
Health Insurance or if that person declares not to have
coverage. The latter is the reference category.

After eliminating cases of double health coverage,''
the final sample considered corresponds to 3814 cases.
The descriptive statistics of the main variables used are
presented in Table 1. As for age, 49% of the sample is
between 18 and 44 years old, 20% is between 45 and 59
years old and 31% is 60 years old and older. Men are
44% of the sample. Some highlights include: 62% declare
to have an unhealthy diet, 17% are sedentary and 23%
smoke every day. In addition, 56% claim to have some
chronic non-communicable disease and 12% have some
physical limitation. Regarding health coverage, 52% have
private coverage through FONASA and 32% have public
coverage without FONASA. About the use of health ser-
vices, 33% attended a medical consult in the last 30 days
and 11% had a medical exam done, while 70% used
medication. Regarding preventive exams, 40% of women
over 21years old got a PAP Smear in the last 3 years,
while 47% of men over 40 years of age got the prostate
exam once.

The ENS allows for a partial approximation to these behaviors, since
it does not release information necessary to establish the risk levels. In
this sense, the binary variables are defined: alcohol, which takes the
value 1 if the person consumed alcohol three or more times per week,
or if he got drunk several times, in the last 30 days; sedentary, which
takes the value 1 if the person declares that he is sitting for most of
the day and at the same time does not usually perform at least 10
minutes of physical activity; smoke, takes the value 1 if the person
currently smokes every day. As for eating habits, the ENS collects the
frequency of habitual consumption of a set of foods (not the amount
consumed), allowing to specify the binary variable unhealthy food that
takes the value 1 if the person consumes fruits or vegetables 1 or 2
times per week (or less), if eats snacks (chips, cookies), “fast” food or
drinks with sugar 3 times per week (or more).

""Double coverage refers to people who declare have public and
private health coverage.
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Results

Table 2 shows the estimates of the concentration indices
(CIm) for the different categories of use and access to
medical care, for the population 18 years of age or older.
All estimates were weighted using an expansion factor
(the average weight of Stata Corp.) considering the
weight of the person. This weight is the inverse of the
probability of the inclusion of the person (obtained from
the probability of housing selection dividing by the num-
ber of people in the household without including chil-
dren under 1 year of age).'

The contribution to inequality of each of the variables of
need and non-need is also presented. This contribution is
determined by the distribution of this variable in relation
to income (specific CI) and by the elasticity of the use of
care in relation to the some variable. Need variables con-
sidered are age, sex (men), health status (self-reported),
suffering from chronic non-communicable diseases
(NCDs) and having some physical limitation. Non-need
variables considered are individuals’ habits (smoke and al-
cohol consumption, unhealthy eating, sedentary), health
coverage (public through FONASA, private through
FONASA or private) and income. Finally, Table 2 shows
estimates of horizontal inequity, calculated as the differ-
ence between the CIm and the need-factors’ contribution
to inequality.

Results show that the CIm for the entire population is
significant in cases of use of medications and non-access
to medical care due to economic reasons, showing the
use of medications is concentrated among rich people
and the non-access problems are concentrated among
lower income individuals. The horizontal inequity index
is significant and positive for physician visits and use of
medication, and negative for non-access by cost prob-
lems, suggesting a pro-rich distribution.

Regarding the contribution of the different factors to
inequality, need-variables, when significant, have a nega-
tive contribution (pro-poor). This is the case for vari-
ables men, health status and physical limitations. This
contribution is determined by the specific CI of the fac-
tor and by the elasticity of use. For example, the self-
reported health status has a pro-poor contribution to in-
equality, determined by a negative specific CI and by a
positive elasticity of use. The first indicates that the dis-
tribution of those who reported worse health status is
concentrated among individuals of lower socioeconomic
status while the second indicates greater use among
those who reported worse health status.

Contribution of non-need variables, when significant,
show that bad health habits have a pro-rich contribution

2More details in “First Report of National Health Survey (2016)” in
https://www.gub.uy/ministerio-salud-publica/datos-y-estadisticas/
datos/encuesta-nacional-de-salud
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Table 1 Descriptive statistic, population 18 years of age or older, 2014
Percentage Confidence intervals (95%)
Age
18-44 0487 04715 0.5033
45-59 0.198 0.1853 02106
60 + 0.315 0.2999 0.3294
Men 0438 04218 04533
Health coverage
Not coverage 0.018 0.0136 0.0220
Private coverage by FONASA 0517 0.4980 0.5298
Public coverage by FONASA 0.077 0.0686 0.0856
Private coverage 0.099 0.0889 0.1078
Public coverage 0.307 0.2926 0.3219
Personal habits:
Unhealthy diet 0618 0.6023 0.6332
Sedentary life 0.168 0.1549 0.1803
Alcohol 0.099 0.0897 0.1101
Tobacco 0.232 0.2175 0.2461
Health status
Chronic noncommunicable diseases 0.563 0.5474 0.5789
Physical limitations 0.118 0.1075 0.1280
Health care utilization
Physician visits (30 days) 0.333 03183 0.3482
Medical exams (30 days) 0.112 0.1024 0.1225
Use of medications (30 days) 0.709 0.6943 0.7231
Non-access by cost-problems (12 months) 0.091 0.0818 0.1001
Non-access by logistic-problems (12 months) 0.126 0.1153 0.1364
PAP Smear (3 years) 0.397 (a) 0.3738 04193
Prostate examination (ever) 0471 (b) 04373 0.5039
N total sample 3814
Person expansion factor 675.154 657.3001 693.0086

Source: Own elaboration based on ENS (MSP, 2014)
Note: All variables are dummies variables

(a) Women over 21 years of age (1783 observations)
(b) Men over 40 years of age (867 observations)

to inequality since they reflect the socioeconomic char-
acteristics of the groups in which these habits are con-
centrated. In particular, the distribution of those who
smoke or have an unhealthy diet is concentrated among
lower income individuals, while the negative elasticity of
use indicates less use by this group of individuals.

Private health coverage (FONASA or other), when sig-
nificant, contributes to the increase in inequality (pro-
rich) while public coverage by FONASA contributes to
reducing it (pro-poor). This is the case for physician
visits and exams, the use of medication and the non-
access. It is relevant to point out that income contribu-
tion to inequality is not significant.

A possible explanation could be that health coverage
variables are capturing the income factor, since individ-
uals with higher incomes are more likely to be treated
through the private health system. Indeed, it can be ob-
served that public coverage has a negative CI, indicating
a higher concentration of this variable among the poor-
est individuals. In contrast, the private coverage variables
have a positive CI, indicating that private health cover-
age is concentrated among the richest individuals.

Figure 1 presents the results of decomposition analyses
for the statistically significant variables. The CI decom-
position indicates the contributions of different variables
to inequality.
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Table 2 Decomposition of the Concentration Index, population over 18 years old, Uruguay 2014

Table 2: Decomposition of the Concentration Index, population over 18 years old, Uruguay 2014.
Physician visits (30 days) | Medical exams (30 days) | Use of medications (30 days) | NOn-aeess by cost-problems | - Non-aecess by loglstic-
(12 months) problems (12 months)
E—— 0028 0007 0026 0217 0,002
©020) ©037) 0009+ 0041+ ©029)
D — 005 0059 0023 0,165 0041
©020%* ©037) ©.008)#++ 0043+ ©029)
Specific CI Hlasticity Clm Hlasticity Clm Hlasticity Clm Hlasticity Clim Hlasticity Clm
e 0034 0082 0,003 0254 0009 0.139 0,005 20492 0017 | -1010000 0034
©0.006)°* ©.100) ©0.003) ©.157) ©006) | ©@0aayer 00027 | (01657 0006)** | (0.149)* (00077
Men 0,061 -0,188 -0,011 -0,175 -0,011 -0,056 -0,003 -0,095 -0,006 -0,026 -0,002
0015+ ©029) 0003+ | 0049y 0ooa | ot oo | 0053 ©004) ©.049) ©.003)
s 0033 0574 0019 0938 0031 0.176 0,006 1033000 0034 0628 0,021
elf-reported health status
(0.005)* ©112"* (0005 | (0180t (0008t | 0044ytt (0002t | @1s2)*tr  (0008)*t | QIS (0.006)
Chront — 0048 0289 0014 0053 0,003 0171 0008 0.170 0,008 0283 0014
ronic noncommunicable disea
©012)% 0046+ (©0.004y** | (0.082) ©004) | 00200+ ©002* | 0070)%* 0004y | 0063 (0.005)**
N PR -0,062 0,040 -0,002 0,069 -0,004 0,016 -0,001 0,058 -0,004 -0,003 0,000
Physical limitations
Y 0037 OO ©0m) | 025 009 | 0005 (0.001) 0026 (0.003) ©019) ©00)
meome 0269 0,000 0,000 20069 ~0018 0032 0009 0381 “0.103 0122 0033
(0.008)* ©075) ©0.020) ©.105 ©0.028) ©0.028) ©008) ©197* 0053 | ©109) ©.029)
I 0119 0047 0,006 0062 0,007 0004 0000 0053 ~0.006 ~0.018 0,002
©0.023)°% ©00* 0003 | 0 (0004¢ ©0.009) ©001) ©0037) ©.005) ©.028) ©0.004)
Alcohol 0,044 0,006 0,000 0,010 0,000 -0,004 0,000 0,072 0,003 0,031 0,001
‘ ©0.046) ©o1n ©.001) ©.020) ©.001) ©.005) (0.000) 0o 0004 | 0019 @00
I 0,000 002 0,000 0023 0,000 0,003 0,000 0043 0,000 0021 0,000
S edentary life
i 0030 ©015) ©.00) ©0.028) ©0.002) 0.006) (0.000) o1yt (0.001) ©022) ©.00)
N 0071 0,114 0,008 20123 0,009 0,004 0000 0.120 ~0.009 ~0.085 0,006
Unhealthy diet
N o1y 0046 0009 | (0.080) 0.006) ©0.020) ©001) ©0075) ©005) ©0.073) 0.005)
N ‘ 0,212 0,019 0,004 0,010 -0,002 0,002 0,000 0,008 -0,002 0,021 -0,004
Publi FONASA N y N N - ’ N N
ublic coverage by FONAS (©.0467* (00107 (0002 ©.016) ©.004) ©.004) (©.001) (0019 (0.004) ©015) ©.003)
Private coverage by FONASA 0,151 0,172 0,026 0,203 0,031 0,020 0,003 0,063 0,010 -0,073 -0,011
? 0013+ OO 0ot | 069 ot | o1s) ©003) 0076 ©012) ©.060) ©.009)
. 0399 0055 0022 0048 0019 0010 0,004 0037 0015 ~0.054 0022
Private coverage
©0031)* ©o16*** @007y | (0031) ©0013) ©005)" _(©0o0** | ©021)*  (0008)* | 0015 (0006
Residual 0008 0013 0.007 0,042 0036

Source: Prepared by the authors based on ENS (MSP). 2014. Standard errors in parentheses, calculated from boostrap with 400 repetitions (StataCorp, 2014).

Source: Prepared by the authors based on ENS (MSP), 2014. Standard errors in parentheses, calculated from boostrap with 400 repetitions (StataCorp, 2014)
Note: all estimates weighted with the personal expansion factor (aweight command in STATA)

In Appendix 2 we presented the Lorenz Curves for
variables with significant CI (Physician visits, Use of
medications, Non-access by cost-problems). In the case
of Non-access by cost problem, the concentration curve
lies above the line of equality. That means this problem
is concentrated among the poor. These curves allow to
visualize more clearly the results found when calculating
the inequality indices. On the one hand, that although
there is pro-poor inequality in these indicators, the con-
centration is low in relation to other Latin American
countries (see for example Visquez et al. [22] for the
case of Chile; Almeida et al. [2] for Brazil, or Barraza
(2013) for Mexico. On the other hand, the curves allow

us to easily visualize the greatest inequalities found in
non-access due to costs.

Table 3 shows the CI,, and its decomposition for dif-
ferent groups of population. Need variables’ contribution
is presented in column 2. Non-need variables’ contribu-
tions are disaggregated in columns 3 to 7 in order to
visualize the impact of different types of health coverage.
Column 9 shows horizontal inequity.

Regarding age, population between 18 and 44 years of
age encounters a pro-rich inequality in the physician
visits and in non-access due to costs. The main contri-
butions to inequality are given by private health coverage
(with or without FONASA) and by income (in the case

Non-access by cost-problems (12 months)

Use of medications (30 days)

Physician visits (30 days)

Sedentary life ®m Unhealthy diet

Private coverage Residual

Decomposition of the Concentration Index, population over 18 years old, Uruguay 2014.

-0,300 -0,250 -0,200 -0,150 -0,100 -0,050 0,000 0,050 0,100
Contribution of need and d to the C Index
m Age = Men m Self-reported health status m Chronic noncommunicable diseases
W Physical limitations W Income W Tobacco m Alcohol

m Public coverage by FONASA Private coverage by FONASA

Fig. 1 Decomposition of the Concenration Index, population over 18 years old, Uruguay 2014
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Table 3 Decomposition of the Concentration Index, groups of population, Uruguay 2014

Table 3: Decomposition of the Concentration Index, groups of population, Uruguay 2014.
Contribution to total inequality
Cim Personal  Publie o Prvate p HIE(1)2)
Need variables  Income habits coverageby coverageby o Residual
FONASA FONASA h
I a M) e T e T e T e T o T e T o
Population between 18 and 44 years old
Physician visits (30 days) 0,061 -0,026 0,009 0,016 -0,004 0,05 0,032 -0,016 0,087
(0.036)* (0.013)* (0.038) (0.009)* (0.005) (0.015)***  (0.012)** (0.036)**
Medical exams (30 days) 0,089 -0,058 0,044 0,009 -0,001 0,042 0,016 0,037 0,147
(0.063) (0.019)*** (0.046) (0.010) (0.007) (0.021)** (0.022) (0.059)**
Use of medications (30 days) 0,023 -0,005 0,002 -0,002 -0,001 0,012 0,005 0,012 0,028
(0.017) (0.007) (0.016) (0.004) (0.002) (0.007)* (0.004) (0.016)*
Non-access by cost-problems (12 months) -0,259 -0,043 -0,18 -0,013 -0,007 0,015 -0,013 -0,018 -0,215
(0.058)*** (0.017)*** (0.085)** (0.013) (0.008) (0.019) (0.012) (0.061)***
Non-access by logistic-problems (12 months) 0,04 -0,02 0,019 0,007 -0,006 0,002 -0,007 0,045 0,059
(0.041) (0.014) (0.040) (0.008) (0.005) (0.016) (0.010) (0.040)
Population between 45 and 59 years old
Physician visits (30 days) -0,05 -0,063 0,012 0,018 -0,004 0,007 -0,006 -0,014 0,013
(0.041) (0.027)** (0.047) (0.011)* (0.004) (0.012) (0.010) (0.040)
Medical exams (30 days) -0,1 -0,109 -0,035 0,027 -0,002 0,036 0,018 -0,035 0,009
(0.072) (0.031)*** (0.061) (0.014)* (0.005) (0.017)** (0.019) (0.073)
Use of medications (30 days) 0,009 -0,02 0,016 -0,003 0 0,002 0,006 0,008 0,029
(0.015) (0.008)** (0.013) (0.003) (0.001) (0.004) (0.003)** (0.014)**
Non-access by cost-problems (12 months) -0,22 -0,036 -0,161 -0,019 0 0,017 0,012 -0,033 -0,184
(0.069)*** (0.036) (0.089)* (0.014) (0.004) (0.020) (0.020) (0.074)**
Non-access by logistic-problems (12 months) -0,008 -0,056 0,06 0,017 -0,003 -0,014 -0,028 0,016 0,048
(0.056) (0.029)* (0.058) (0.013) (0.005) (0.016) (0.010)*** (0.057)
Population of 60 years and over
Physician visits (30 days) 0,002 -0,017 -0,043 0,007 -0,003 0,018 0,029 0,011 0,018
(0.024) (0.011) (0.026)* (0.005) (0.003) (0.008)** (0.010)*** (0.022)
Medical exams (30 days) -0,069 -0,01 -0,084 0 -0,003 0,012 0,03 -0,014 -0,059
(0.056) (0.014) (0.049)* (0.012) (0.006) (0.015) (0.020) (0.056)
Use of medications (30 days) 0,003 -0,005 0,009 0 0 -0,004 -0,001 0,004 0,008
(0.010) (0.004) (0.008) (0.002) (0.001) (0.003)* (0.003) (0.010)
Non-access by cost-problems (12 months) -0,167 -0,025 -0,063 -0,018 0,01 0,002 -0,028 -0,045 -0,142
(0.089)* (0.016) (0.062) (0.012) (0.003)*** (0.013) (0.011)*** (0.089)
Non-access by logistic-problems (12 months) -0,039 -0,008 -0,001 0,01 0,001 -0,047 -0,038 0,044 0,031
(0.071) (0.019) (0.060) (0.011) (0.006) (0.017)*** (0.012)*** (0.075)
‘Women
Physician visits (30 days) 0,039 -0,012 -0,008 0,012 -0,002 0,033 0,014 0,002 0.051
(0.024) (0.010) (0.024) (0.005)** (0.003) (0.010)*** (0.007)** (0.023)**
Medical exams (30 days) 0,019 -0,058 -0,015 0,013 -0,004 0,058 0,018 0,007 0.077
(0.044) (0.015)*** (0.041) (0.008)* (0.005) (0.017)*** (0.016) (0.044)*
Use of medications (30 days) 0,016 0,006 0 -0,001 -0,001 0,005 0,001 0,006 0.010
(0.010) (0.005) (0.009) (0.002) (0.001) (0.004) (0.003) (0.010)
Papanicolau 0,115 0,018 0,104 0,012 -0,001 0,019 -0,006 -0,031 0.097
(0.022)*** (0.010)* (0.022)*** (0.005)** (0.003) (0.009)** (0.005) (0.021)***
Non-access by cost-problems (12 months) -0,229 -0,06 -0,078 -0,018 0,001 0,015 -0,01 -0,079 -0.170
(0.049)*** (0.016)*** (0.074) (0.008)** (0.005) (0.018) (0.011) (0.052)***
Non-access by logistic-problems (12 months) 0,05 -0,058 0,091 0,008 -0,008 -0,01 -0,023 0,05 0.108
(0.039) (0.014)*** (0.034)*** (0.007) (0.007) (0.015) (0.008)*** (0.038)***
Men
Physician visits (30 days) 0,051 0,002 0,007 0,014 -0,007 0,019 0,039 -0,023 0.049
(0.038) (0.015) (0.040) (0.010) (0.004)* (0.009)** (0.013)*** (0.038)
Medical exams (30 days) 0,024 -0,006 -0,03 0,015 0 0,003 0,02 0,022 0.030
(0.067) (0.018) (0.046) (0.015) (0.005) (0.013) (0.020) (0.067)
Use of medications (30 days) 0,052 0,01 0,02 0,003 0 0,002 0,008 0,009 0.042
(0.016)*** (0.007) (0.016) (0.005) (0.001) (0.004) (0.004)** (0.016)***
Prostata 0,182 0,067 0,142 0,032 -0,004 0,006 0,008 -0,069 0.115
(0.026)*** (0.012)*** (0.037)*** (0.009)*** (0.003) (0.007) (0.006) (0.023)***
Non-access by cost-problems (12 months) -0,185 -0,022 -0,159 0 -0,004 0,006 -0,018 0,012 -0.164
(0.065)*** (0.015) (0.061)*** (0.017) (0.005) (0.012) (0.013) (0.065)**
Non-access by logistic-problems (12 months) -0,065 -0,019 -0,003 0,008 -0,001 -0,014 -0,022 -0,014 -0.046
(0.047) (0.015) (0.053) (0.013) (0.003) (0.011) (0.010)** (0.045)

Source: Prepared by the authors based on ENS (MSP), 2014, Standard errors in parentheses, caleulated from boostrap with 400 repetitions (StataCorp, 2014).

Source: Prepared by the authors based on ENS (MSP), 2014. Standard errors in parentheses, calculated from boostrap with 400 repetitions (StataCorp, 2014)
Note: all estimates weighted with the personal expansion factor (aweight command in STATA)

of non-access due to costs). The contribution of need
variables is pro-poor (except for non-access due to
costs), indicating that health care needs are concentrated
among individuals of lower socioeconomic status who
use different health services. When need variables are
not taken into account, the resulting HI is significant for
all the indicators and pro rich (except for the non-access
by logistic problems). As for individuals between 45 and
59 years old, pro-rich inequality is observed in non-
access due to costs and income has a pro-poor contribu-
tion The HI is significant and pro rich, and also for the
use of medication.

There is no evidence of inequality for population of
60 years of age and older. Solely in the case of non-
access due to costs, the CI,, is significant and pro-rich.
The greatest contribution to pro-rich inequality comes
from health coverage. Need variables do not make a sig-
nificant contribution. At the same time, for this age

group it is not possible to reject the hypothesis of hori-
zontal equity in any of the variables of use and access to
medical services. Balsa et al. [3] in a previous work esti-
mated concentration indices and horizontal inequity for
adults over 60 years of age residing in Montevideo, cap-
ital of Uruguay. They found pro-rich inequity in access
to physician visits. Since this study was conducted before
the health system reform, it is interesting to compare its
results with those from the ENS. For this purpose, esti-
mates were made by selecting a sample from the ENS
with the same characteristics (over 60 years of age and
residents in Montevideo). None of the CI,, or HI ob-
tained were statistically significant.'®> However, these re-
sults are not conclusive as an evaluation of the health
reform. Firstly, the selected cases from the ENS were
very few (only 394 cases) since the sample was not

3The results are available by request.
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specifically designed for that age group. Secondly, at the
time when the ENS took place, not all older adults had
been incorporated into the new health system.

Regarding the analysis for women and men, it is worth
noting that results in relation to specific preventive studies
by sex. In the case of women, there is pro-rich inequality in
the procurement of the PAP Smear. The main contribution
to inequality is income. This result is striking since PAP
Smear and mammography exams have been exempted from
co-payments, within the framework of health promotion pol-
icies according to Ministry of Public Health guidelines, since
2006. The HI index is significant and pro-rich for all indica-
tors, except in the use of medications. In the case of men,
there is pro-rich inequality in the use of medication, the
prostate exam and in non-access due to costs. The main
contribution to inequality is income (pro-rich). As for the
prostate exam, income contribution is followed by the contri-
bution of need variables that are also pro-rich. The HI index
is significant and pro rich in these three cases.

Moreover, results by region show inequality in the use of
medications and non-access by cost-problems for both re-
gions considered. The country’s capital city show pro-rich HI
for the variables considered (excepted non-access by logistic
problems), while the rest of the country only shows inequity
in non-access due to costs (Table 4).

Finally, regarding the analysis related to health coverage
(Table 5), results are presented for those who have private
coverage by FONASA and public coverage without
FONASA, since the other two types of coverage do not have
enough cases to carry out the analysis. Among private sys-
tem’s users with FONASA coverage, stands out the presence
of inequality in non-access due to cost. The main contribu-
tion to inequality is income. Also, a pro-rich HI is observed.
Among the public system’s users, stands out the inequality in
the use of medications, income is the variable that contrib-
utes the most to that inequality, and HI is pro-rich.
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Some final considerations about the methodology need
to the made. As it has already been mentioned, health
care variables are binary, so it is advisable to use nonlin-
ear models. Nevertheless, a linear approximation to the
nonlinear model was calculated for all estimates since
this allows the decomposition analysis. In addition, cal-
culating concentration indices of binary variables has
generated a debate regarding the possibility of compar-
ing results between countries. For this reason, a com-
parative analysis with other countries in the region is
not attempted. Another aspect to take into consideration
is that this analysis does not control the potential endo-
geneity between the need for health services and the
medical care received, which may be due to the contem-
porary measurement of both variables. Moreover, nor
does it control for potential endogeneity between in-
come and the use of health care, which could be due to
the simultaneity in the measurement or due to the exist-
ence of omitted need variables that affect the use of the
services and may be correlated with income.

Conclusions

This work analyzes the existence of horizontal inequity
in access to health care for the entire population over
18 years of age. Data used comes from the First National
Health Survey conducted in Uruguay in 2014. Concen-
tration indices were calculated for various indicators of
use and access to medical services in Uruguay for the
population over the age of 18, and for different sub-
groups. Also, a decomposition of these indices into fac-
tors of necessity and not necessity was performed.
Finally, the existence of horizontal inequity was ana-
lyzed. The National Health Survey was conducted after
the health system reform carried out in 2008. Therefore,
there is no available data from before the reform to com-
pare possible effects on inequity and access to health care.

Table 4 Decomposition of the Concentration Index. Capital city and rest of the country, Uruguay 2014

Table 4: ion of the Concentration Index. Capital city and rest of the country, Uruguay 2014.
Contribution to total inequality
Cim Personal TP Pivate - privage Lo HEAQ)
Need variables  Income habits  COverage by coverageby Ul Residual
FONASA  FONASA <
r (0] T @ r T e T e T e T oo T T o
Capital City
Physician visits (30 days) 0,04 -0,021 0,002 0,018 -0,002 0,026 0,031 -0,014 0.061
(0.031) (0.014) (0.032) (0.008)** (0.005) (0010)**  (0.020)*** (0.032)*
Medical exams (30 days) 0,02 0,073 0,017 0,021 0 0,036 0,034 0,019 0093
(0.056) (0.018)*** (0.040) (0.012)* (0.008) (0.015)** (0.022) (0.056)*
Use of medications (30 days) 0,026 0,002 0,008 0,001 -0,001 0,006 0,006 0,004, 0024
(0.014)* (0.006) (0.012) (0.003) (0.002) (0.004) (0.003)* (0.014)*
Non-access by cost-problems (12 months) 0,169 0,059 0,054 0,011 -0,001 0,013 0,018 0,039 -0.110
(0.063)*** (0.020)*** (0.013) (0.008) (0.014) (0.013) (0.067)*
Non-access by logistic-problems (12 months) 0,014 -0,042 0,017 0,021 0,01 0,002 0,019 0,017 0028
(0.043) (0.020)** (0.046) (0.012)* (0.008) (0.013) (0.011)* (0.045)
[Rest of the country
Physician visits (30 days) 0,01 -0,019 -0,007 0,009 -0,003 0,022 0,01 -0,002 0029
(0.026) (0.012) (0.024) (0.005)** (0.002) (0.009)** (0.006) (0.025)
Medical exams (30 days) -0,011 -0,041 -0,019 0,013 -0,001 0,017 0,007 0,013 0.029
(0.051) (0.015)*** (0.008) (0.003) (0.015) (0.009) (0.049)
Use of medications (30 days) 0,023 0,009 0,005 -0,002 0 0,001 0,002 001 0014
(0.012)** (0.006) (0.010) (0.002) (0.001) (0.004) (0.002) (0.010)
Non-access by cost-problems (12 months) 0,265 0,047 0172 0,007 0,001 0,003 0,006 -0,035 -0.217
(0.049)*** (0.015)*** (0.067)*** (0.009) (0.003) (0.016) (0.010) (0.055)***
Non-access by logistic-problems (12 months) 0,019 0,034 0,051 0,001 -0,001 0,02 0,018 004 0052
(0.041) (0.013)** (0.007) (0.002) (0012) (0.006)*** (0.040)

Source: Prepared by the authors based on ENS (MSP), 2014. Standard errors in parentheses, calculated from boostrap with 400 repetitions (StataCorp, 2014).

Source: Prepared by the authors based on ENS (MSP), 2014. Standard errors in parentheses, calculated from boostrap with 400 repetitions (StataCorp, 2014)
Note: all estimates weighted with the personal expansion factor (aweight command in STATA)
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Table 5 Decomposition of the Concentration Index, for health coverage groups, Uruguay 2014

Table 5: D of the Concentration Index, for health coverage groups, Uruguay 2014,
ICm Contribution to total inequality
Need Personal .
ICm variables Income habits Residual IH=(1)-2)
o T e T e T ow T e T ®
Private coverage by FONASA
Physician visits (30 days) -0,033 -0,027 -0,009 0,005 -0,002 -0,006
(0.026) (0.010)*** (0.019) (0.004) (0.025)
Medical studies (30 days) -0,005 -0,047 0,012 0,008 0,022 0,042
(0.042) (0.012)*** (0.032) (0.006) (0.042)
Use of medications (30 days) 0,004 -0,013 0,02 0,000 -0,003 0,017
(0.011) (0.005)*** (0.010)* (0.001) (0.010)*
Non-access by cost-problems (12 months) -0,333 -0,045 -0,312 -0,003 0,027 -0,288
(0.051)*** (0.012)*** (0.049)*** (0.008) (0.055)***
Non-access by logistic-problems (12 months) 0,06 0,004 0,029 -0,004 0,031 0,056
(0.043) (0.01) (0.029) (0.007) (0.042)
Public coverage
Physician visits (30 days) -0,049 -0,021 -0,043 0,003 0,012 -0,028
(0.041) (0.016) (0.04) (0.006) (0.038)
Medical studies (30 days) 0,011 -0,037 0,021 0,000 0,027 0,049
(0.069) (0.016)** (0.047) (0.008) (0.068)
Use of medications (30 days) 0,042 -0,005 0,037 0,000 0,010 0,046
(0.016)** (0.008) (0.016)** (0.003) (0.015)***
Non-access by cost-problems (12 months) -0,124 -0,026 -0,084 -0,005 -0,009 -0,098
(0.062)** (0.014)* (0.056) 0.01) (0.063)
Non-access by logistic-problems (12 months) 0,071 -0,02 0,069 0,003 0,019 0,092
(0.05) (0.016) (0.036)* (0.007) (0.047)*
Table S: Decomposition of the Concentration Index, for health coverage groups, Uruguay 2014.
Contribution to total inequality
Clm Need variables Income Pcrso.nal Residual HED-@)
habits
r 0] ) E) o) " ©
Private coverage by FONASA
Physician visits (30 days) 0,02 -0,014 0,017 0,008 0,009 0,034
(0.026) (0.010) (0.027) (0.005)* (0.026)
Medical exams (30 days) -0,013 -0,04 -0,01 0,015 0,022 0,027
(0.044) (0.013)*** (0.033) (0.008)** (0.043)
Use of medications (30 days) 0,021 0,001 0,011 0,001 0,008 0,02
(0.011)* (0.004) (0.009) (0.002) (0.010)**
Non-access by cost-problems (12 months) -0,25 -0,037 -0,164 0,001 0,05 -0,213
(0.056)*** (0.013)*** (0.064)** (0.010) (0.058)***
Non-access by logistic-problems (12 months) 0,022 -0,023 0,021 0,007 0,017 0,045
(0.039) (0.010)** (0.043) (0.009) (0.038)
Public coverage
Physician visits (30 days) -0,031 -0,005 -0,047 0,015 0,006 -0,026
(0.040) (0.020) (0.035) (0.008)* (0.035)
Medical exams (30 days) 0,016 -0,018 0,013 0,01 -0,021 0,002
(0.081) (0.023) (0.064) (0.012) (0.078)
Use of medications (30 days) 0,057 0,013 0,041 -0,004 0,007 0,045
(0.018)*** (0.010) (0.016)*** (0.004) (0.016)***
Non-access by cost-problems (12 months) -0,118 -0,012 -0,039 -0,029 -0,038 -0,105
(0.070)* (0.022) (0.068) (0.013)** (0.075)
Non-access by logistic-problems (12 months) 0,09 -0,024 0,072 0,01 0,032 0,115
(0.054)* (0.020) (0.040)* (0.011) (0.052)**

Source: Prepared by the authors based on ENS (M SP), 2014. Standard errors in parentheses, calculated from boostrap with 400 repetitions (StataCorp, 2014).

Source: Prepared by the authors based on ENS (MSP), 2014. Standard errors in parentheses, calculated from boostrap with 400 repetitions (StataCorp, 2014)
Note: all estimates weighted with the personal expansion factor (aweight command in STATA)

Nevertheless, this work has an interest in itself since it is
the first time that horizontal inequity is studied for the
whole adult population throughout the country.

Results show the presence of inequality in the case of
non-access problems to health services due to cost. The
above includes non-access to physician visits, exams,
surgical interventions and other treatments due to the
cost of co-payments, transfers, etc. Index decomposition
shows income is the main contributor to this inequality.

However, there is evidence of horizontal inequity in
physician visits, use of medication and non-access by
cost-problems.

It is interesting to note that, when significant, health
coverage plays an important role to explain inequality.
Private coverage leads to increasing inequality (pro-rich),
while public coverage helps to reduce it. A possible ex-
planation for this is that health coverage variables are
capturing the effect of the income factor, since individ-
uals with higher incomes are more likely to be treated in
the private system, and even more so in the private sec-
tor without FONASA.

The analysis centered in different subgroups of the popula-
tion shows that inequality in non-access due to costs is
present in all groups considered (divided by age, sex, region
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and type of health coverage). The greatest contribution to in-
equality is given by income in all cases. Another noteworthy
result is that there is no evidence of horizontal inequity for
the group of 60 years of age and older. On the other hand,
the procurement of medical exams by sex, that could be as-
sociated with preventive behavior (PAP Smear in the case of
women and prostate exam in the case of men), shows evi-
dence of inequality and pro-rich inequity, and in both cases
the main contribution to inequality is given by income. Fi-
nally, when comparing geographical location, it can be ob-
served that the capital city of the country presents evidence
of inequality and inequity in a greater number of variables of
use and access than the rest of the country.

Appendix 1

The most generalized approach to measure the magni-
tude of horizontal inequity has been through concentra-
tion indices [10, 11]. These concentration indices (CI)
allow the measuring of the degree of socioeconomic in-
equality present in a variable, particularly in variables of
use and access to health services ([21, 23], Wagstaff and
van Doorslaer, [22])).1* They are defined as follows:

Cln = z\%zil(’”t - ) (R; - 1/2), (1)

where m1; is the indicator of health services’ use for the in-
dividual i, N is the sample size, 7 is the average utilization
of the health services, and R; is the cumulative proportion
of the population ordered by the socioeconomic variable
of interest (income or deprivation) until the individual i.
The CI,,, varies between — 1 and 1 (when the poorest or
the richest individual receives all medical care, respect-
ively), and a value of 0 means absence of inequality.

When the indicator of use of health services, m,, is a
binary variable, an alternative approach consist in esti-
mating it through a linear approximation to the non-
linear model, as follows [12]%:

mi = g + o'y, + Y Blhi + Zjﬂ”xzy +uw,  (2)

where £”, ¥ and af" are the partial effects of the non-

“In O'Donnell et al. [12] is an exhaustive detail of the
definitions of equity in health and its implementation

through the use of data from household surveys in Stata.
®There is a debate about the use of health care variables

as dependent variables since it is binary variables.
Although non-linear models are recommended in these
cases, there is also evidence of similar results using lin-
ear and non-linear models [1]. We calculate the linear
approximation to the nonlinear model for all estimates
since this allows the decomposition analysis.

(2020) 19:127

Page 11 of 13

linear model’s variables, treated as fixed parameters and
evaluated in the mean of the sample; u; is the error term,
which includes approach errors; y; represents the income
or socioeconomic status; /; = (h;, ..., hx) includes need
variables, and x; = (x;1, .... x;, ) includes non-need variables.

CI can be decomposed in order to quantify the contri-
bution of different categories of factors to inequality.
Van Doorslaer et al. [19] proposes the decomposition of
the CI in need variables, non-need variables and socio-
economic variables, combining Eqs. 1 and 2). This de-
composition allows to appreciate how total inequality is
affected by the different variables.

In this sense, the CI can be expressed as the weighted
sum of inequality in each of its determinants [12, 19]:

Cly = (a7'3/m)CL, + > (B{'hu/m) Cly,
+ Zj(y;”x,/m) CI,, + GCI,, /7, (3)

where CI,, Cly, Cl; are concentration indices that measure
inequality in income distribution, in care needs and in non-
need variables respectively, and GCI is the generalized concen-
tration index for the error term. Each index is weighted by the
elasticity of the use of health care regarding each determinant.
Following Fleurbaey and Schokkaert [7], CI, is the component
associated with legitimate inequity, in the sense that individual
behavior does not contribute to good health and may require
a more intensive use of medical care. Horizontal inequity, HI,
represents inequality in the use of care that is not justified by
inequalities in morbidity or medical care needs [9].1 It can be
obtained by subtracting the contribution of need variables
from total inequality in the previous equation. In this way, it
can be obtained that:

HI = CL, 3, (B /) Cl, @)

In this article, HI is estimated for different indicators
of use and access to medical care. Estimations were
made for the general population (18 years and over) and
by age groups, sex, type of medical coverage and region
(Montevideo and rest of the country).17

1*This index does not control for potential endogeneity

between the needs for health services and the medical care
received, which may be due, for example, to the
contemporary measurement of both variables; neither
between income and the use of health services, due to both
the simultaneity in the measurement and the existence of
omitted need-variables that affect the use of services and
may be correlated with income [3, 4]. Only works that use

longitudinal data overcome these problems
Standard errors are calculated through bootstrapping

with 400 replications (StataCorp, 2014).



Gonzalez and Triunfo International Journal for Equity in Health

Appendix 2

(2020) 19:127

\

o
©
< 4
o
o
T T T T T
0 2 4 .6 .8
Cumulative population proportion (poorest first)
Physician visits (30 days) line of equality
o
o
< A
~
o 4
T T T T T T
0 2 4 6 8 1
Cumulative population proportion (poorest first)
Non-access by cost-problems (12 months) line of equalitﬂ
o
© -
<
o
o4
T T T T T T
0 2 4 .6 8 1
Cumulative population proportion (poorest first)
| Use of medications (30 days) line of equality
Fig. 2 Concentration curves for health care utilization

Abbreviations

Cl: Concentration Indices; ENS: Encuesta Nacional de Salud (National Health

Survey); ECH: Encuesta Continua de Hogares (Household Survey);

FONASA: Fondo Nacional de Salud (National Health Insurance); HI: Horizontal
inequity; MSP: Ministerio de Salud Publica (Ministry of Public Health);
PAP: Papanicolaou test (PAP Smear); SNIS: Sistema Nacional Integrado de

Salud (National Integrated Health System).

Page 12 of 13

Acknowledgements

We acknowledge the data provided by the Health Economics Division of the
Ministry of Public Health of Uruguay. We also appreciate the comments by
Fabricio Méndez for an enriching exchange.

Authors’ contributions

PT contributes to the econometric model, research design, analysis,
discussion and writing of the manuscript. CG contributes to the
computations of inequality and indicators, research design, analysis,
discussion and writing of the manuscript. Both authors read and approved
the final manuscript.

Funding
Funding was provided by DECON, Departamento de Economia, Facultad de
Ciencias Sociales, Universidad de la Republica.

Availability of data and materials
Datasets used and analyzed during the current study are available from the
corresponding author on request.

Ethics approval and consent to participate
Not applicable.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Received: 10 October 2019 Accepted: 14 July 2020
Published online: 26 October 2020

References

1. Almeida G, Sarti FM. Measuring evolution of income-related inequalities in
health and health care utilization in selected Latin American and Caribbean
countries. Rev Panam Salud Publica. 2013;33(2):83-9.

2. Almeida G, Sarti FM, Ferreira FF, Diaz MDM, Campino ACC. Analysis of the
evolution and determinants of income-related inequalities in the Brazilian
health system, 1998-2008. Rev Panam Salud Publica. 2013;33:90-7.

3. Balsa A Ferrés D, Rossi M, Triunfo P. Inequidades socioecondmicas en el uso
de servicios sanitarios del adulto mayor montevideano. Estud Econ. 2009;
24(47):35-88.

4. Balsa A, Rossi M, Triunfo P. Horizontal inequality in access to health care in
four south American cities. Rev Econ Rosario. 2011;14(1):31-56.

5. Barraza-Lloréns M, Panopoulou G, Diaz BY. Income-related inequalities and
inequities in health and health care utilization in Mexico, 2000-2006. Rev
Panam Salud Publica. 2013;33:122-30.

6.  Barraza-Lloréns M, Panopoulou G, Diaz BY. Income-related inequalities and
inequities in health and health care utilization in Mexico, 2000-2006. Rev
Panam Salud Publica. 2013;33:122-30.

7. Devaux M. Income-related inequalities and inequities in health care services
utilisation in 18 selected OECD countries. Eur J Health Econ. 2015;16(1):21-
33.

8. Fleurbaey M, Schokkaert E. Unfair inequalities in health and health care. J
Health Econ. 2009;28(1):73-90.

9. Granda ML, Jimenez WG. The evolution of socioeconomic health
inequalities in Ecuador during a public health system reform (2006-2014).
Int J Equity Health. 2019;18(1):31.

10.  Gravelle H. Measuring income related inequality in health: standardisation
and the partial concentration index. Health Econ. 2003;12(10):803-19.

11, Kakwani N. Income inequality and poverty. New York: World Bank; 1980.

12. Kakwani N, Wagstaff A, van Doorslaer E. Socioeconomic inequalities in
health: measurement, computation, and statistical inference. J Econ. 1997,
77:87-103.

13. O'Donnell O, van Doorslaer E, Wagstaff A, Lindelow M. Analyzing health
equity using household survey data : a guide to techniques and their
implementation. Washington, DC: World Bank Group; 2007. http://
documents.worldbank.org/curated/en/633931468139502235/Analyzing-
health-equity-using-household-survey-data-a-guide-to-techniques-and-their-
implementation.

14.  StataCorp, L. P. (2014). Stata 13. College Station: StataCorp LP.


http://documents.worldbank.org/curated/en/633931468139502235/Analyzing-health-equity-using-household-survey-data-a-guide-to-techniques-and-their-implementation
http://documents.worldbank.org/curated/en/633931468139502235/Analyzing-health-equity-using-household-survey-data-a-guide-to-techniques-and-their-implementation
http://documents.worldbank.org/curated/en/633931468139502235/Analyzing-health-equity-using-household-survey-data-a-guide-to-techniques-and-their-implementation
http://documents.worldbank.org/curated/en/633931468139502235/Analyzing-health-equity-using-household-survey-data-a-guide-to-techniques-and-their-implementation

Gonzalez and Triunfo International Journal for Equity in Health

20.

21.

22.

23.

24.

25.

Sudrez-Berenguela RM. Health system inequalities and inequities in Latin
America and the Caribbean: findings and policy implications. Washington,
D.C: Pan American Health Organization; 2000. p. 119-42.

van Doorslaer E, Koolman X, Puffer F. Equity in the use of physician visits in
OECD countries: has equal treatment for equal need been achieved.
Measuring up: improving health system performance in OECD countries;
2002.

van Doorslaer E, Masseria C, Koolman X. Inequalities in access to medical
care by income in developed countries. Can Med Assoc J. 2006;174(2):177-
83.

van Doorslaer E, Wagstaff A. Equity in the delivery of health care: some
international comparisons. J Health Econ. 1992;11(4):389-411.

van Doorslaer E, Wagstaff A, Bleichrodt H, Calonge S, Gerdtham UG, Gerfin
M, et al. Income-related inequalities in health: some international
comparisons. J Health Econ. 1997;16(1):93-112.

van Doorslaer E, Wagstaff A, Van der Burg H, Christiansen T, De Graeve D,

Duchesne |, et al. Equity in the delivery of health care in Europe and the US.

J Health Econ. 2000;19(5):553-83.

van Doorslaer EV, Koolman X, Jones AM. Explaining income-related
inequalities in doctor utilisation in Europe. Health Econ. 2004;13(7):629-47.
Vésquez F, Paraje G, Estay M. Income-related inequality in health and health
care utilization in Chile, 2000-2009. Rev Panam Salud Publica. 2013;33:98-
106.

Wagstaff A, Paci P, van Doorslaer E. Equity in the finance and delivery of
health care: some tentative cross-country comparisons. Oxf Rev Econ Policy.
1989,5(1):89-112.

Wagstaff A, van Doorslaer E. Measuring and testing for inequity in the
delivery of health care. J Hum Resour. 2000;35(4):716-33.

Wagstaff A, van Doorslaer E, Paci P. On the measurement of horizontal
inequity in the delivery of health care. J Health Econ. 1991;10(2):169-205.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

(2020) 19:127

Page 13 of 13

Ready to submit your research? Choose BMC and benefit from:

e fast, convenient online submission

o thorough peer review by experienced researchers in your field

 rapid publication on acceptance

o support for research data, including large and complex data types

e gold Open Access which fosters wider collaboration and increased citations
e maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions




	Abstract
	Background
	Methods
	Results
	Conclusions

	Resumen
	Antecedentes
	Metodología
	Resultados
	Conclusiones

	Background
	Methodology
	Data
	Results
	Conclusions
	Appendix 1
	Abbreviations
	Acknowledgements
	Authors’ contributions
	Funding
	Availability of data and materials
	Ethics approval and consent to participate
	Consent for publication
	Competing interests
	References
	Appendix 2
	Publisher’s Note

