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Abstract

Objective: Paraguay’s health care system is characterized by segmented provision and low public spending, with limited
coverage and asymmetries in terms of access and quality of care. The present study provides national estimates of income-
related inequality in health care utilization and trends in the country over the past two decades.
Methods:Using data from the Paraguayan Permanent Household Survey, we estimated socioeconomic inequality in health
care use during the period 1999–2018. We used poverty-to-income ratio as the socioeconomic stratifier and defined
health care use as having reported a health problem and subsequent health care use in the last 90 days before interview.
Inequality was summarized by rank- and level-based versions of the Concentration Index for binary outcomes.
Results: Inequalities affecting those with lower incomes were present in all years assessed, although the magnitude of these
inequalities declined over time. Inequality as expressed by the rank-based index decreased from 0.209 (95%CI 0.164; 0.253)
in 1999 to 0.032 (95%CI -0.010; 0.075) in 2018. The level-based index decreased from 0.076 (95%CI -0.029; 0.182) in 1999
to 0.024 (0.002; 0.045) in 2018. Trends in both indices were generally stable from 1999 to 2009, with a noticeable decrease
in 2010. The sharpest decreases relative to the 1999 baseline were observed in the period 2010–2018, reflecting changes in
health care use and income distribution. Stratification by area, sex and older people suggest similar trends within subgroups.
Conclusions: Decreases in inequality coincide temporally with increments in public health expenditure, removal of user
fees in public health care facilities and the expansion of conditional cash-transfer programmes. Future research should
disentangle the role of each of these policies in explaining the trends described.
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Introduction

Health care access is crucial to improving population health
and reduce health inequalities. Paraguay’s health care
system is comprised of providers from the public and
private sectors. Coverage is provided in three ways. First,
the Social Security Institute provides coverage to formal
employees and their dependants, and is financed through
contributions from the employee, the employer and the
state. Second, private insurance companies provide
coverage primarily to middle- and upper-socioeconomic
classes through prepaid health plan fees and out-of-
pocket copayments. Third, those who are not covered
through any of the other two schemes, fall under the
responsibility of the Ministry of Public Health and Social
Welfare (MSPyBS), financed through the Public
Treasury.1

The system is characterized by low integration among
providers, disconnected financing mechanisms and wide
variation in terms of coverage and quality of care.1 Also, it is
sustained by private spending, which accounts for the
largest share of total health care spending: throughout
2005–2014 the proportion of private spending ranged from
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61.2% in 2005 to 54.1% in 2014.2 Private health expen-
diture through direct payments can have major negative
consequences on health care access.3 The barriers induced
by private expenditures are particularly relevant, as out-of-
pocket expenditure accounted for almost 90% of private
health expenditure and 45% of total health expenditure in
2018.4 Out-of-pocket expenditure at the point of service, the
most inefficient and regressive form of financing, yields an
unstable flow of financial resources and constitutes an ac-
cess barrier that impedes or delays care, and makes it more
expensive for both patients and the system.3 Furthermore,
out-of-pocket expenditure has a relatively greater impact on
the poor, as even the smallest payment can represent a
substantial portion of their budget.5,6

Regressive health care financing directly impacts access
and coverage.3,6 A large fraction of the Paraguayan pop-
ulation lacks formal health insurance. In 2014, 20.3% had
Social Security Institute insurance, 7.3% had private insur-
ance and 1.7% had another type of insurance, while around
70% remains dependent on the health services provided by
the MSPyBS,2 with limited coverage and service supply as
well as questionable quality of services.7 Stratified by in-
come, in 2014, the proportion of uninsured was 94.8% for the
poorest quintile, 84.7% in the second poorest, 73.5% in the
third, 59.9% in the fourth, and 40.6% in the least poor.2 This
shows insurance coverage in Paraguay has a socioeconomic
gradient where the lack of insurance is most prevalent among
the poorest, thus setting structural conditions to exclude those
in most vulnerable socioeconomic circumstances. Despite
this context, there have been no rigorous assessments of the
magnitude and change of socioeconomic inequalities in
health care utilization in the Paraguayan context. Monitoring
inequalities in health care is important to assess progress
towards more equitable health care systems, but the extent of
progress (or lack thereof) in Paraguay is unclear. The present
study is aimed at providing national estimates of income-
related inequality in health care utilization and trends over the
past two decades.

Methods

Data source

We obtained data from the Paraguayan Permanent Household
Survey (EPH), for the period 1999–2018. EPH are cross-
sectional surveys conducted annually, covering employment,
income, household demographics and other social factors.
Conducted by the National Institute of Statistics, it is de-
signed to be representative of the non-institutionalized
population. EPH uses a complex, two-stage probability
cluster sample design, with census segments as first-stage
primary sampling units and households randomly selected
within each primary sampling unit in the second stage.
Design and weighting methodology have been consistent

over time. Data collection was done through in-person in-
terviews. Details on survey methodology can be found
elsewhere.8 We excluded EPH for the years 2002 and 2011
because health care information was not collected in those
years. Our analysis focuses on participants aged 18 or over.
All microdata are publicly available at National Institute of
Statistics website.9

Study variables

Health care utilization. Health care use was defined as having
reported a health problem and subsequent health care use in
the last 90 days before interview. A first question asked
participants on the occurrence of any health problem in the
last 90 days. A subsequent question asked whether they
used any health care due to the problem reported (i.e.
consultation, hospitalization and emergency care). Thus,
our analysis restricted EPH samples to those adults who
reported a health problem in the last 90 days. On average,
this restricted sample represented 32% of the full EPH adult
sample (range between 21% and 43%). Details of this ‘in-
scope’ population are presented in the Online Supplement 1
(Table S1).

Income. EPH measures per-capita income as the ratio be-
tween the household income from all sources and the
number of family members in the household. We com-
puted the poverty-to-income ratio (PIR) by dividing the
per-capita income by year-specific per-capita poverty
line. All inequality indices were computed using PIR as a
continuous measure. For general sample description and
easier contextualization of results, we grouped PIR into
five categories: (PIR<1, 1≤PIR<2, 2≤PIR<3, 3≤PIR<5
and PIR≥5). Missing data on income was <1.5% across
EPH cycles.

Analysis. Overall income-related inequality in health care
use was summarized by the Concentration Index (CIx).10 As
originally proposed by Wagstaff et al.,10 the CIx is a rank-
based relative bivariate linear index that quantifies the re-
lationship between socioeconomic ranking (e.g. rank in the
cumulative distribution of PIR) and a health outcome (e.g.
health care use). The CIx can be visually portrayed by a
relative concentration curve – a plot of the cumulative share
of health care use accounted for by cumulative proportions
of individuals ranked by PIR. Perfect equality in health care
use would be represented by a diagonal line in the plot,
where, for example, the poorest 50% of the population
accounts for 50% of health care use. A curve lying above the
diagonal would indicate utilization is disproportionately
concentrated among those with lower income, and if below
the diagonal, it is concentrated among higher income groups
(for hypothetical relative concentration curves, see Figure
S1 in the Online Supplement 1). The CIx is defined as twice
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the area between the curve and the line of equality. For the
continuous, unbounded health care variables, the relative
CIx ranges from�1 to 1, depending on whether the curve is
above or below the diagonal, respectively. A value of zero
indicates equal utilization across income levels. The ab-
solute version of this index is computed by multiplying the
relative CIx by the utilization rate in the population and can
be written as

CIx ¼ 1

n

Xn

i¼1

wR
i hi

where wR
i is the weight specific to individual i (a function of

i’s fractional rank in the cumulative distribution of the
sample ranked by PIR) and hi is the utilization indicator for
individual i. Thus, the absolute CIx can be interpreted as a
weighted mean of health care use, where the weights depend
on the fractional PIR rank. Corrected versions of the index
have been proposed to deal with binary variables such as
health care use as defined in this study.11,12 Recently, a case
has been made to base the CIx on the levels of the so-
cioeconomic stratifier rather than on its rank (e.g. weights as
a function of PIR levels rather than ranks, wL

i ).13 Thus, to
avoid our results and conclusions being sensitive to the
weighting scheme chosen, we estimate and report rank-
dependent and level-dependent versions of the Erreygers’
modified CIx for binary outcomes, which also range
between �1 and 1.12,14 We estimated, separately, the rank-
based and level-based index via OLS regression of rank and
level-based transformations of health care use on either the
PIR rank or level (i.e. the ‘convenient covariance ap-
proach’),15 which allowed us to account for the complex
survey design in the estimation of standard errors and 95%
confidence intervals. A replication file including the data
and code is available at the Open Science Foundation
platform.16

Results

Sample sizes ranged from 2522 (EPH 2007) to 9915 (EPH
2017) participants. On average across the period, people
who reported a health problem accounted for 31.4% of the
adult population, ranging from 19.2% to 40.0% (see Online
Supplement 1, Table S1). Descriptions of each cross-
sectional sample regarding health care utilization and in-
come is provided in Table 1. There was a gradual increase in
health care utilization rates from 50.3% in 1999 to 66.5% in
2018, with some fluctuations over the period. Regarding the
distribution of income, there was not much change in the
proportion of groups with incomes above the poverty line.
Conversely, the proportion of people below poverty (i.e.
with PIR<1) decreased from 29.4% in 1999 to 22.2% in
2018, although this decrease was not consistent over the
period. During the first years, poverty rates tended to in-
crease, reaching a pick of 39.9% in 2006. Figure 1, Panel
(a), plots the trends in the distribution of income groups over
time and shows that the decreasing trend in poverty rates
started around the year 2008.

Figure 1, Panel (b), summarizes trends of health service
utilization by income groups (for detailed estimates, see
Online Supplement 1, Table S2). Utilization rates increased
for all income groups, although not monotonically for any.
The greatest increase was among those with the lowest
income: the increase between 1999 and 2018 was around 25
percentage points (relative increase 61%). For the second-
poorest income group, the increase was 20 percentage
points (relative increase of 39%). In terms of the gap be-
tween the highest versus lowest income groups, the widest
gap in absolute and relative terms was observed in the years
2000–01 (29.4% points, 71.9% of the rate for those with
PIR<1), while the narrowest gap was in 2015 (2.8% points,
3.7% of the rate for those with PIR<1). In comparison to

Figure 1. Poverty-to-income ratio and health care utilization rates, Paraguayan Permanent Household Survey 1999 to 2018.
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2015, utilization decreased for all income groups in the
subsequent years.

Table 2 shows income-related inequality in health care
utilization for each year, as expressed by the rank- and level-

dependent CIxs. The positive coefficients show that, in all
years, health care utilization was more concentrated among
those with higher income. In general terms, the magnitude
of the inequality in each year was moderate: the mean rank-

Figure 3. Correlation between rank- and level-based Concentration indices, Paraguayan Permanent Household Survey 1999 to 2018.

Figure 2. Rank-based vs level-based Concentration indices, Paraguayan Permanent Household Survey 1999 to 2018.
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based CIx was 0.124 (range: 0.028–0.216), while the mean
level-based CIx was 0.047 (range 0.008–0.090). The
magnitude of inequality was not uniform across the period
of observation. The rank-based CIx decreased from 0.209
(95% CI 0.164, 0.253) in 1999 to 0.032 (95% CI -0.010,
0.075) in 2018 (85% reduction). The level-based CIx de-
creased from 0.076 (95% CI �0.029, 0.182) in 1999 to
0.024 (95% CI 0.02, 0.045) in 2018 (68% reduction). Both
indices showed notable decreases in 2010–2016 relative to
1999. Figure 2, Panel (a), plots these two inequality indices
over time. Rank-based and level-based indices show similar
trend patterns in the sense that higher inequality was ob-
served in the first decade of our assessment. Between 1999
and 2009 estimates were relatively unchanged, with some
fluctuation in point estimates mainly due to sampling
variation. In 2010, we found a decrease in comparison to the
previous year: from 0.177 to 0.056 for the rank-based index
and from 0.052 to 0.018 for the level-based CIx. Between
2010 and 2018 the estimates did not change appreciably but
were systematically below the levels observed during the
1999–2009 period. The decrease over time, however, is
notably less pronounced for the level-based index for the
rank-based index (Figure 2, Panel (b): the slope for linear
trend is �0.011/year (95% CI -0.013, �0.009, p < .001) for
the rank-based CIx versus �0.002/year (95% CI -0.006,
0.00, p = .174) for the level-based CIx. Figure 3 shows the
correlation between the two measures suggesting a general
consistency in the ranking of the indices.

We explored for potential heterogeneity in inequality
trends by urbanicity, sex, and among older people. In
general, trends were similar across urban and rural areas and
across men and women, with some sharp increases in in-
equality during the mid-2000s for women and those ages 65
and more (see Online Supplement 1, Figures S2–S4).

Discussion

We found health care utilization in Paraguay between 1999
and 2018 was more concentrated among those with higher
income, but the extent of these inequalities declined over
time. Measured inequality can be better explained in terms
of the disproportionality between the utilization rate in each
income group and the proportion each income group rep-
resents in the population.17 For example, in 1999, 24% of all
those who used health services were from the lowest income
group, a group that accounted for 29.4% of the population.
Conversely, 14% of the total reported health care use was
consumed by the highest income group, which was only
10% of the population. This disproportionality, more ac-
centuated in the first years of the period, is not surprising
considering low overall levels of health insurance
coverage,18,19 high out-of-pocket health care expenditure2,4

and the existence of service fees within the MSPyBS
network.1,2,7

Trends in inequality as expressed by both the rank- and
level-based CIxs were generally stable from 1999 to 2009,
with a noticeable decrease in 2010 and thereafter. From
1999 to 2009 utilization rates increased similarly for all
income groups, leading to little change in observed in-
equality. The decrease in 2010 is mechanically explained by
an increase in health care use in the lowest income group
and a decrease for all other groups, narrowing the utilization
gap between groups. From 2010 onwards, inequality re-
mained lower relative to 1999 baseline levels due to both
lower poverty rates and higher utilization rates among lower
income groups.

The decline in inequality coincides with relevant policy
changes, including the removal of user fees at the MSPyBS
health care facilities,20 the publicly financed provision of
essential medicines and the strengthening of primary health
care through the implementation of family health care
units.1 In addition, between 2009 and 2014, there was a
slight increase in public expenditure in health as percentage
of the GDP, and an increase in per capita public health
expenditure.21 Moreover, a conditional cash-transfer pro-
gramme, ‘Tekopora’, which started as a pilot project in 2005
covering 4500 households in five districts across two de-
partments, was gradually expanded up to more than 100,000
households in 130 districts across all 18 geographic regions
in 2014.22 Similar to other conditional cash-transfer pro-
grammes implemented in Latin America, this has been
based on the transfer of cash to poor households conditional
on meeting, among others, health care-related criteria such
as growth and development control, pre-natal check-ups and
following the children’s vaccination schedule. Thus, cash
transfers and health care-related conditionalities could also
have played a role in increasing utilization rates among
poorer households.23 All these strategies could potentially
explain the increase in health care utilization among the
lowest income groups, but rigorous analyses are needed to
assess their impact on the access and use of health care in the
country. Despite recent inequality reductions, utilization
rates decreased for all income groups in the last years and
future monitoring should assess the evolution of this in-
dicator in conjunction with changes in poverty rates. This
becomes especially relevant considering the impact the
COVID-19 pandemic has had, and is projected to have, on
income distribution and health care systems response.24,25

Our estimates of inequality trends across selected sub-
groups suggest some homogeneity in the trends and allow
some generalizations. However, this is a first step in ex-
ploring subgroup inequalities. A natural extension of this
work would be to conduct subgroup decompositions to
estimate how inequalities are explained into between- and
within-group inequality,26 which would provide more el-
ements for a better understanding of health care inequalities
in the country.
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Limitations

Our results should be interpreted in the context of its
limitations. First, we measured inequality using the CIx, a
summary measure of inequality that simplifies comparisons
over several years and which is sensitive to changes in
health care use and income distribution across the pop-
ulation. However, alternative summary measures could lead
to different conclusions.17 A variety of concentration in-
dices have been proposed to suit different analytical deci-
sions, including the type of socioeconomic weighting
scheme,13 the measurement properties of the variable in
which inequality is to be assessed14 and the normative
principles concerning attitudes towards inequalities.27,28

Recently, level-based CIxs have been proposed as an al-
ternative to rank-based indices.14 Our analysis is based on
the rank-and level-dependent concentration indices, both
corrected to deal with binary outcomes.12,29 While the di-
rection of inequality change was consistent across indices,
the estimation of the magnitude of the decrease seems
somewhat sensitive to the type of index used. This differ-
ence might be explained by the fact that rank-based indices
only change when the rank of individuals change, a property
that can make the index to change ‘spasmodically’ (e.g. in
small jumps) rather than smoothly when changes in income
distribution take place.13 A second choice refers to the
incorporation of some degree of inequality aversion in the
weighting function. That is, whether to weight more (or
less) the outcome among individuals across the income
distribution (i.e. the incorporation of a ‘sensitivity to in-
equality’ parameter). We used the ‘basic’ version of the rank
(level) based indices, which weight individuals as a linear
function of their rank (level) in the income distribution, with
a weight of zero for those with median (mean) income.
Thus, weights are symmetrical, with individuals with in-
comes below the median (mean) receiving negative weights
and those above the median (mean) receiving positive
weights. A third relevant choice has to be made in the
context of binary outcomes – such as health care use as
measured in the EPH – and refers to satisfying what Er-
reygers coined as the ‘mirror’ condition (i.e. the absolute
value of the index does not depend on whether we consider
health care attainments or shortfalls)12 or the invariance
condition (i.e. invariance of the absolute index to equal
changes in health care). We used indices which satisfy the
first condition. In a sensitivity analysis, we estimated the
standard (relative) CIx to see whether trends change when
relative invariance is prioritized. We also estimated the
Wagstaff’s corrected rank-based CIx11 to assess whether our
results were sensitive to the use of an alternative correction
for bounded variables. Figure S5 (Online Supplement)
shows similar trends, suggesting robustness of our main
conclusions. One potential downside of using the con-
centration index, in any of its versions, is the lack of a

straightforward interpretation, particularly when interpret-
ing the estimated magnitude of inequality for each year. One
way to interpret its magnitude is by comparing the estimated
index relative to its potential maximum value, but it seems
extreme to consider maximum inequality as a plausible
bound.

Second, income level in our study was based on
household reports, which tend to underestimate true in-
come, especially in higher income groups.30 This could lead
to an underestimation of income inequality and therefore an
underestimation of the computed inequality.

Third, information on utilization was collected exclu-
sively on those participants who reported a health problem
in the last 90 days. This, to some extent, adjusts health care
use to need, but restrict the analysis to a subsample of adults.
Furthermore, it assumes that a self-reported health problem
in the last 3 months is a good indicator of health care need,
which is not necessarily true. For one thing, a health problem
of similar severity (i.e. need) could be differentially reported
by income groups, thus leading to differential misclassifi-
cation of the outcome. Moreover, the window of 3 months
may not be sufficient to capture the need of care among
people with poor health and much need, but who circum-
stantially did not experience a specific problem in that period
(e.g. chronic patients, undiagnosed participants, etc.).

Fourth, a single question on utilization does not dis-
criminate the type of service used, perceived quality, re-
sponsiveness and other relevant factors. Therefore, our
estimations could be different if more detailed information
were available. Considering the financing and delivery
characteristics of the health care system as well as the levels
of socioeconomic inequality, we expect the inclusion of more
detailed information would lead to more accentuated in-
equality. This highlights the need to improve the measure-
ment of health care utilization in future cycles of the EPH.

Conclusions

This is the first study to rigorously measure socioeconomic
inequality in health care utilization at the national level in
Paraguay. We took advantage of a survey programme that
consistently measured income and utilization over 19 years
and which is the most reliable source of national data. We
accounted for changes in income-specific utilization rates and
changes in income distribution. We expect these results will
provide health care policy makers with useful information to
better understand how socioeconomic inequalities in health
care use has trended in Paraguay over recent decades.
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