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Abstract

Background One of the primary objectives of the Brazilian health care system is to improve the health and well-
being of all citizens. Since the establishment of the Unified Health System/Sistema Unico de Saude (SUS) in 1988, Brazil
has made strides towards reducing inequalities in health care services utilisation. However, there are currently no
comprehensive and up-to-date studies focused on inequalities in both curative and preventive health care services
utilisation.

Methods We evaluated data from the National Household Sample Survey and the Brazilian National Health Survey,
which are two nationally representative studies that include findings from 1998, 2003, and 2008 and 2013 and 2019,
respectively. We calculated Erreygers-corrected Concentration Indices (CInds) to evaluate the magnitude of socioec-
onomic-related inequalities associated with five indicators of health care services utilisation, including physician visits,
hospital admissions, surgical procedures, Pap smears, and mammograms. The main factors associated with these
inequalities were identified via a decomposition analysis of the calculated CInds.

Results While the results of our analysis revealed persistent inequalities in health care services utilisation that favour
the wealthy, we found that the overall magnitude of these inequalities decreased over time. The largest inequalities
were observed in the utilisation of preventive care services (Pap smears and mammograms) and services available in
the poorest regions of the country. Except for admissions for labour and delivery, our findings revealed that wealthier
individuals were more likely to utilise hospital services; this represents a change from findings reported in previ-

ous years. Private health insurance coverage and individual socioeconomic status are significantly associated with
inequalities in health care services utilisation throughout Brazil.

Conclusions Collectively, our findings suggest that we must continue to monitor potential inequalities in health care
service utilisation to determine whether Brazilian policy objectives focused on improved health outcomes for all will
ultimately be achieved.

Keywords Inequalities, Utilisation, Curative Services, Preventative Services, Universal Health Coverage, Brazil, Health
Care Services

Background
Efforts to achieve timely and effective utilisation of health
care services present an ongoing challenge to the goal of
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even in countries that provide universal health care cov-
erage [3]. In many cases, the most economically-advan-
taged members of the population utilise the vast majority
of health care services in a given region. Inequalities are
particularly evident with respect to the use of preven-
tive health care services [5] and can be observed in both
high-income countries that provide universal health
care coverage as well as in middle-income countries [5,
6]. Inequalities in health care services utilisation that are
skewed towards those of higher socioeconomic status
frequently lead to substantial differences in overall health
outcomes. To address these concerns, the evolution of
health care services utilisation needs to be monitored.
This is an essential first step towards the design of tar-
geted policies that focus on reducing health care and out-
comes disparities [2, 3].

Brazil presents a unique setting in which inequalities
of health care services utilisation might be analysed. Bra-
zil currently has one of the highest levels of economic
inequality worldwide (Gini index of 48.9 in 2020) [7].
Likewise, although Brazil supports a single-payer, pub-
licly funded national health service known as the Unified
Health System/Sistema Unico de Satide (SUS), over half
of the total expenditure on health care comes from pri-
vate sources [8].

The SUS is a tax-based, non-contributory public
health care system that provides services at all levels
that are free of charge at the point of delivery. The sys-
tem has achieved significant gains over the past 30 years;
improvements in both coverage and access to health care
services have resulted in better health outcomes overall.
[9] A central feature of the national health service in Bra-
zil is primary health care, mainly the Family Health Strat-
egy (FHS) which covers > 60% of the population according
to the coverage parameters defined by the Ministry of
Health. One Family Health Team which includes a nurse
and community health care workers is expected to pro-
vide care for approximately 3450 individuals [9]. The
availability of primary health care services has clearly
improved the health of the Brazilian population [10, 11]
and has contributed to a reduction in health inequalities
[12]. However, access to specialised care remains a major
challenge in the public health care sector and long wait-
ing times persist [8, 13]. Furthermore, while SUS pro-
vides universal health coverage, 28.5% of the population
(primarily individuals with higher incomes who are for-
mally employed and residing in urban centres) are also
covered by one or more private health insurance schemes
[14].

The highly fragmented nature of the current health care
system and persistent regional disparities remain major
barriers to more equitable access to health care services
throughout Brazil [15]. Brazil has large geographical
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variations with unequal distribution of infrastructure,
human resources, access to medications, and coverage
by national health care programmes [16—19]. Variations
in the supply of health care resources coupled with the
two-tiered (public versus private) financing system has
led to disparities in both access to and quality of health
care delivered as well as protection from undue financial
risk [15, 20]. Results from previous studies suggest that
the limited availability of health care providers, infra-
structure, and medications in underserved areas remains
a major challenge [11, 15-19]. Likewise, the financial
burdens associated with seeking care (e.g., transportation
costs) represent an additional barrier that prevents the
appropriate utilisation of health care services [21, 22].

Existing evidence suggests that the inequalities in
health care services utilisation largely reflect the over-
all socioeconomic inequalities in Brazil [20, 23-27].
Although results from previous studies revealed a grad-
ual improvement in reducing the inequalities in health
care services utilisation between 1998 and 2008, the
existence of private health insurance schemes has been
identified as one of the largest contributors to the per-
sistence of this problem. Most of these larger published
studies cover only this earlier decade [20, 23-25]. By con-
trast, studies that include the more recent data (2013—
2019), have focused on outcomes associated with specific
health care services (e.g., preventive care) [26] or specific
segments of the population (e.g., the elderly) [27].

The goal of this study is to evaluate socioeconomic
inequalities and their role in the differential utilisation
of health care services in Brazil from 1998 through 2019.
Our study includes both past as well as more recent
information focused on the utilisation of both preven-
tive and treatment services. We also evaluated the role of
private health insurance as well as the known socioeco-
nomic and geographical disparities on health care ser-
vices utilisation in Brazil.

Methods

Dataset and sample

We examined data from two nationally-representative
cross-sectional household surveys performed in Bra-
zil. We reviewed findings from the National Household
Sample Survey PNAD (Pesquisa Nacional por Amostra
de Domicilios), which included a Health Supplement in
1998, 2003, and 2008. We also evaluated results from the
Brazilian National Health Survey PNS (Pesquisa Nacional
de Satide) which was conducted in 2013 and 2019. Both
surveys were conducted by the Brazilian Institute of
Geography and Statistics (Instituto Brasileiro de Geogra-
fia e Estatistica [IBGE]) in partnership with the Ministry
of Health using a complex probabilistic sample design
that was clustered in three stages. Microdata provided by
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IBGE included all the information needed to account for
the sampling design, including weights adjusted for non-
response rates and population projections [14, 28, 29].

The survey sample was designed to be representa-
tive at the national level as well as within the five major
regions of Brazil (i.e., South, Southeast, North, North-
east, and Midwest). To maintain sample consistency over
time, we excluded rural areas from the North because
these regions were not included in national household
surveys until 2004 [28]. The structure of the question-
naire in both surveys was adjusted to be representative
of the same populations while allowing for the analysis of
temporal trends. Both the PNAD and the PNS collected
a wide array of socioeconomic characteristics, informa-
tion on health status, and the utilisation of health care
services by all members of the households that were
sampled. Questions focused on lifestyle as well as diag-
nosis and treatment of chronic diseases were answered
by a single, randomly-selected household member who
was at least 18 years of age in 2013 and at least 15 years
of age in 2019. In both surveys, there is one respondent
per household answering questions about him/herself
as well as others that pertained to other members of the
household. Data are made publicly available at the indi-
vidual level. The survey contains a comprehensive set
of questions that facilitates the implementation of the
Andersen framework for analysing access to health care
services [30]. The Andersen framework proposes that the
access to selected health care services (e.g., outpatient
and inpatient) could be explained by an extensive set of
factors that can be categorised into three major groups,
including (i) predisposing factors such as age or gender
(e.g., older patients may require more health care visits
than younger ones), (ii) enabling factors such as income
or education (e.g., wealthier patients may have better
access to health care services), and (iii) need factors such
as overall health status (e.g., chronically ill patients may
utilise more health care services). This theoretical frame-
work is explained further in the methods section below.
To maintain consistent comparisons over time, our sam-
ple for this analysis was restricted to responses from indi-
viduals who were 18 years of age and older.

Variables associated with health care services utilisation

We computed five measures of health care services uti-
lisation that fall within three levels of care, including
preventive care (Pap smears and mammograms), out-
patient care (physician visits during the past year), and
inpatient care (hospitalisations and surgical procedures
during the past year). The two outcome variables rep-
resenting preventive care were calculated by restricting
the sample to eligible women based on age ranges and
screening periods for each test as indicated by guidelines

Page 3 of 15

from the Brazilian Ministry of Health. These include Pap
smears once every three years for women between 25
and 59 years of age, and mammograms performed once
every two years in women between 50 and 69 years of
age [31, 32]. These two variables were not computed in
the 1998 survey; data on these procedures were collected
from 2003 onwards. As our study focuses only on need-
based utilisation of inpatient care, we have excluded hos-
pital admissions for labour and delivery, including those
for vaginal births and Caesarean sections. However,
these findings are included in the Supplementary analy-
sis. All questions were included in all rounds of the sur-
veys. Additional details are included in Additional file 1
Appendix 1.

Methodology

We computed the Concentration Indices (CInds) to
examine the magnitude of socioeconomic-related ine-
qualities and their relationship to health care services
utilisation. This approach was coupled with a decomposi-
tion analysis of the Clnds to assess the extent to which
various factors were associated with the inequalities in
utilisation.

First, we plotted concentration curves with the cumula-
tive percentage of utilisation variables on the y-axis and
the cumulative percentage of the population ranked by
household income per capita on the x-axis. The associ-
ated CInd is a summary measure that equals twice the
area between the concentration curve and the line of
equality (the 45° line). Thus, the CInd is a value between
-1 and 1 with negative values indicative of a pro-poverty
skew and positive values representing a skew toward
wealth. The CInd is then computed as [33]

con =577 () er 1] 1)

where C (k) is the CInd of variable h (health care ser-
vices utilisation), #; is the value of % for individual
i, h is the sample mean of /1, # is the sample size, and
RL? =n"1(i — 0.5) is the fractional rank of individual i
ordering of the sample according to household income
per capita (lowest to the highest). We recognise certain
shortcomings associated with the standard calculation
of CInd, for example, the ‘bounds issue’ for bivariate
variables [34, 35]. In other words, two regions with equal
Clnds that have different mean rates of utilisation of a
given service will be interpreted as reflecting different
levels of inequality because the mean of the distribu-
tion places bounds on the possible values of the CInd
[36]. Thus, when quantifying the magnitude of socioec-
onomic-related inequality and its association with health
care services utilisation, we applied the correction for
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binary variables suggested by Erreygers [34]. The Errey-
gers-corrected Clnd is computed as:

4h
Eh) = <hmax_hmm> Ch (2)

The Erreygers-corrected CInd, or E(h), derived from
this analysis satisfied the four properties that are con-
sidered to be desirable when the variable of interest is
binary, including (1) small transfers of health from richer
to poorer individuals (or vice versa) translates into a “pro-
poor” change in the index (or vice versa), (2) inequality
indicators for utilisation and non-utilisation of health
care services are mirror images of one another, (3) an
equal incremental change in the health of all individuals
has no impact on the Clnd, and (4) linear transformation
of the health variable has no impact on the value of the
CInd. Additional details related to this analysis are avail-
able in Additional file 1 Appendix 1 [34].

There are a few compelling reasons that explain why
we have opted for the Erreygers-corrected Clnd. First,
the correction of this index acknowledges the bounded-
ness of the health variable (in this particular instance,
the utilisation of a specific health care service). Moreo-
ver, as previously discussed, the type of preferred index
will depend on a researcher’s value judgment [35]. Thus,
the research objectives and questions guide what index
or normalisation scheme is chosen by the researchers,
despite the differences in interpretation [36]. As we are
primarily interested in absolute inequalities, the selec-
tion of Erreygers-corrected Clnd is justified. Finally, the
Erreygers-corrected ClInd satisfies three major condi-
tions, including linearity, convergence, and monotonicity.
These three properties facilitate data interpretation and
will help us to anticipate the impact of health changes on
the index [36].

We coupled the CInd analysis with the usual decompo-
sition analysis to identify one or more factors associated
with the observed inequalities in health care services uti-
lisation [34, 37]. Building on the theoretical framework
proposed by Andersen [30], the range of independent
variables used in the decomposition analysis was divided
into three major groups to capture predisposing (e.g., age,
gender, employment, race), enabling (e.g., socioeconomic
standing, private health insurance, regional disparities
in infrastructure), and need factors (e.g., overall health
status and/or carrying a diagnosis of one or more non-
communicable diseases). Further details of the entire
set of these variables are included in Additional file 1
Appendix 2.

Decomposition of the CInd may reveal an association
between the independent variables and income-related
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inequalities in health distributed over the entire popu-
lation [33]. This analysis provides more detailed infor-
mation and identifies areas that may benefit from
specific policy interventions. Decomposition analysis
relies on the assumption of a linear model that links
the health variable h (the utilisation variables) to one or
more contributing factors. As our dependent variable
is binary, we relied on methodology for the decomposi-
tion analysis that featured a probit model with partial
effects as depicted in Eq. 3

E(yilx) =G (Z,ﬂjx’;) (3)

where G represents the functional form for a non-
linear model. As proposed by van Doorslaer et al.
[38] we restored the mechanics of the decomposition
framework by replacing §; in the equation with the ,Bjm
parameters, where ,3/-’” represents the partial effects of x
(the determinants of y) for each individual i with char-
acteristics k and w; and is the error term in the linear
approximation of the non-linear model, expressed by
Eq. 4:

yi = Zjﬂ,mx{: + Wi (4)

For example, the partial effect of female gender is cal-
culated as the mean of B! for all female participants.
This calculation captures the fact that there may be
characteristics other than sex that differentiate the
female population from the whole. Finally, we imputed
the beta (B) calculated as described above to compute
the Erreygers-corrected CInd as follows:

k
E(h)=4|>_ B"GC(x) + GC(e)) (5)
j=1

Thus, the contribution of each explanatory vari-
able x; is the result of the product of the sensitivity of
health with respect to that factor, ,8].’", and the degree
of income-related inequality in the distribution of
that factor, i.e., the generalized concentration index
GC(x,) =X x C(xj). All coefficients ,Bjm were partial
effects estimated using the linear approximation of the
non-linear relationship between the covariates and our
dependent variables as presented in Eq. 4. We used a
decomposition technique to evaluate the factors con-
tributing to socioeconomic inequalities in health care
services utilisation in 2019. It is important to note
that CInd calculates the utilisation of a given health
care service in relation to income. Thus, all analy-
ses presented here are based on how ClInd affects the
use of that particular health care service in relation to
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income. Further details and a description of the entire
set of covariates x; are provided in Additional file 1
Appendix 2.

Results

The results shown in Table 1 summarise the five vari-
ables of interest, including (1) any visits to a physician
during the past year; (2) any hospitalisations during the
past year, excluding those for labour and delivery; (3) any
surgical procedures during the past year; (4) use of Pap
smears during the past three years by women between 25
and 59 years of age; and (5) use of mammograms during
the past two years by women between 50 and 69 years
of age. In 2019, the health care services used most fre-
quently were physician visits (80.8%; 95% [Confidence
Interval] CI, 80.4%—-81.3%). By contrast, only 6.5% (95%
CI, 6.2%-6.9%) of the adult population (18 years of age
and older) reported being hospitalised for reasons other
than labour and delivery. Interestingly, when hospital
admissions for labour and delivery were included in this
calculation, 7.6% of the population reported at least one
hospitalisation during the past year (95% CI, 7.2%—7.9%;
see Additional file 1 Appendix Table Al). Likewise, only
3.0% of the population (95% CI, 2.7%—3.3%) underwent a
surgical procedure during the past year.

With respect to preventive screening services, 58.3%
(95% CI, 56.9%—59.6%) of those eligible underwent a
mammogram while 82.3% (95% CI, 81.6%—83%) had a
Pap smear. Over time, the utilisation of health care ser-
vices (defined as the share of respondents that have used
a specific service) has increased (Table 1). The largest
increase in health care services utilisation between 1998
and 2019 was in the frequency of physician visits at 23.4
percentage points. By contrast, the utilisation of inpatient
services remained virtually unchanged during this period.
The use of preventive services also increased between
2003 and 2019 by 8.7 and 13.5 percentage points for Pap
smears and mammograms, respectively. The remaining
variables are summarised and discussed in Additional
file 1 Appendix Table A2 and Table Al.

Disaggregation of these results by socioeconomic status
provides some explanation for our findings (Additional
file 1 Appendix Figure Al). First, the number of physi-
cian visits, surgical procedures, and use of preventive
services per capita was highest among the respondents in
the highest income quintiles; this pattern has remained
stable over time. By contrast, the prevalence of hospitali-
sations across income quintiles has changed over time.
While those in the lowest income quintile reported fewer
hospitalisations in 2019 compared to 1998, the preva-
lence of hospitalisation among those in the most wealthy
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segments of the population increased slightly during the
same period.

Erreygers-corrected CInds and the concentration
curves for each of the five variables of interest are shown
in Table 2 and Additional file 1 Appendix Figure A2,
respectively (as well as Table A3 for the hospitalization
variables). As noted above, a CInd with a negative coef-
ficient represents a situation in which inequalities are
more prevalent among those of lower socioeconomic sta-
tus (i.e., pro-poor). By contrast, a positive coefficient rep-
resents an unequal distribution of the outcome variable
in a direction that favours those of higher socioeconomic
status (i.e., pro-rich). Our analysis of the data collected
in 2019 revealed that all health care service utilisation
variables were skewed significantly in the pro-rich direc-
tion, with Erreygers-corrected Clnds of 0.114 (95% ClI,
0.103-0.124) for physician visits, 0.010 (95% CI, 0.004—
0.016) for hospitalisations, 0.016 (95% CI, 0.012-0.021)
for surgical procedures, 0.137 (95% CI, 0.121-0.152)
for Pap smears, and 0.265 (95% CI, 0.235-0.294) for
mammograms.

The change of CInd values over time reveals somewhat
different trends. CInds for preventive screening services
decreased over time, indicating a reduction in the utilisa-
tion gap between rich and poor. By contrast, although the
Clnd values increased over time for surgical procedures,
no statistically significant differences were identified for
physician visits. Furthermore, inequalities with respect
to hospital care, as previously depicted in the descriptive
charts showing service utilisation by income, indicated
a significant pro-poor distribution in 1998 (Erreygers-
corrected ClInds of -0.004, 95% CI, -0.007-0.001) fol-
lowed by a reversal to a significant pro-rich inequality
in 2019 (Erreygers-corrected Clnds of 0.010, 95% ClI,
0.004—0.016).

Figure 1 presents the results of the decomposition anal-
ysis of the CInds determined from the results of the 2019
survey that document the relative contribution of each
critical variable to the overall CInd. The full set of results
including all potential variables is included in Additional
file 1 Appendix Table A4. The results of the decomposi-
tion analysis revealed that the use of private health insur-
ance and socioeconomic status are the two main factors
associated with the inequality of health care services
utilisation in 2019. Our findings revealed that the use of
private health insurance coverage contributed ~30%—
140%, holding socioeconomic status constant, while dif-
ferences in socioeconomic status explain~30%-70% of
the observed inequalities across all outcomes. Region of
residence and educational attainment had positive but
relatively smaller contributions to the overall inequality
in health care services utilisation. The contributions of all
other variables (notably, those identified as predisposing
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Any doctor visit in the last year Hospitalization in the last year (excl. deliveries) Any surgery in the last year
Health Insurance
Income quintile
Region
Education
Presence of at least one NCD
Age
Urban
Race
Presence of elderly in the HH
Employment status
Presence of child in the HH
Female
Health Status
20 -10 0 10 20 30 40 50 60  -130 -80 30 20 70 120 170 30 10 10 30 50 70
Contribution to CI (%) Contribution to CI (%) Contribution to CI (%)
Use of pap smear in the last 3 years Use of mammogram in the last 2 years
(women 25-59) (women 50-69)

Income quintile

Health Insurance

Education

Region

Employment status

Health Status

Age

Presence of at least one NCD

Female

Urban

Presence of elderly in the HH

Race

Presence of child in the HH

-10 0 10 20 30

Contribution to CI (%)

40 -10 0 10 20 30 40
Contribution to CI (%)

Fig. 1 Decomposition of the CInds reveals factors that contribute to inequality in health care utilisation variables (2019). Sources: PNAD 1998, 2003,
and 2008, PNS 2013 and 2019, and the authors’ calculations. Abbreviations: HH, household; NCD, non—-communicable disease

variables) were comparatively small compared to those
discussed above.

The inclusion of regional fixed-effects in our analysis of
the 2019 wave was intended to capture the contribution
of all non-observed differences across the location of res-
idence (e.g., availability of medical equipment, inequality,
and/or general standard of living). We performed a series
of robustness checks that included some of the non-
observed factors that vary at the aggregate level as covar-
iates. The results of this analysis are shown in Additional
file 1 Appendix 3 — Robustness tests. In the first test, we
substituted regional fixed-effects for state-level covariates
that indicate poverty, income inequality, and availabil-
ity of mammographers, as well as, whether the house-
hold was registered at a primary health care facility. The
results revealed that state-level poverty, income inequal-
ity, and availability of mammographers were positively
associated with the pro-rich distribution of utilisation of

health care services, whereas being registered in a pub-
lic health care facility was negatively associated, albeit at
a much smaller magnitude. Crucially, the magnitude of
the contributions of all other contributing factors does
not change significantly. In the second test, we used the
Wagstaff correction instead of the Erreygers correction
of CInd [36]. The results of this secondary analysis fol-
lowed the same pattern as our primary findings. Finally,
in the third test, we analysed additional preventive care
outcomes to determine whether our results represented a
more general trend. Among our findings, the decreasing
trends we observed with respect to the use of mammo-
grams were also identified in other services that targeted
a specific segment of the adult population (i.e., blood
sugar tests), but not for other services (i.e., blood pres-
sure and cholesterol testing). These results suggest that
the decreasing trends we observed with respect to the use
of mammograms, which is a preventive service provided
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to women only, will also be relevant to services that tar-
get the adult population (i.e., blood sugar tests) and also
may reflect improvements in primary care services over
time [39, 40]. However, the fact that inequalities persist
in other preventive services suggests that many of these
improvements might not be general in nature.

Heterogeneity across regions

We used the results of the CInd and decomposition anal-
ysis to examine the unequal distribution of health care
services utilisation across the five regions of Brazil. The
main results of this analysis are shown in Table 3. Our
regional-level results for three specific outcomes (i.e.,
physician visits, use of Pap smears and mammograms)
are consistent with findings observed for the entire coun-
try. Our analysis of these three outcomes revealed sta-
tistically significant inequalities in health care services
utilisation that were skewed towards individuals with a
higher socioeconomic status in all five regions. By con-
trast, the magnitude of the CInd representing the utili-
sation of outpatient and preventive care services was
highest in the North-East region of Brazil. However, our
consideration of inpatient outcomes (e.g., hospitalisa-
tions and surgical procedures) revealed different degrees
of inequality across all five regions. With respect to sur-
gical procedures, our analysis revealed a statistically
significant pro-rich inequality in all regions, although
findings from the South did not achieve statistical signifi-
cance. Moreover, analysis of these results suggests that
the pro-rich skew of hospitalisations in 2019 observed
for the entire country was driven by inequalities identi-
fied specifically in the North and North-East regions. By
contrast, our analysis revealed a statistically significant
pro-poor distribution of hospitalisation services in the
South region; no statistically significant differences were
observed in any of the regions remaining. These results
were confirmed by disaggregation of the prevalence of
health care services utilisation across income quintiles
and regions over time (Additional file 1 Appendix Fig-
ures A3 and A4). The decomposition of the CInds cal-
culated on a region-by-region basis using 2019 data
(Additional file 1 Appendix Figure A5) confirmed these
results. Overall, these findings permitted us to conclude
that differences in socioeconomic status and private
health insurance coverage result in increased inequalities
in the unmet need for health care services that favour the
wealthy.

Discussion

The main objective of this study was to evaluate health
care services utilisation in Brazil and identify the main
contributors to inequalities over the past 20 years (1998—
2019). The data used in this study were collected from
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two nationally-representative surveys, PNAD conducted
in 1998, 2003, and 2008, and PNS conducted in 2013 and
2019, respectively. The results of our analysis revealed a
persistent pro-rich inequality with respect to most health
care services utilisation outcomes that has diminished
somewhat over time. The only exception to this trend is
hospitalisations, which moved from an earlier pro-poor
inequality to one that is currently pro-rich. Our findings
revealed that while the wealthiest individuals were more
likely to use preventive, outpatient, and inpatient care
services compared to members of the lower socioeco-
nomic groups, there was a consistent downward trend in
pro-rich inequalities specifically with respect to the use of
preventive health care services. In fact, the use of mam-
mograms and Pap smears, which were the services with
the largest initial level of inequality in utilisation were
those that showed the largest decline, with both ClInds
falling over 30% during this period. The results from the
decomposition analysis revealed that enabling indicators
(e. g., socioeconomic status and private health insur-
ance coverage) are the factors most significantly associ-
ated with the observed inequalities. Furthermore, our
results are consistent with one another at both national
and regional levels. Specifically, we found that the mag-
nitude of inequality with respect to health care services
utilisation was particularly large in the North and North-
East regions of the country. Socioeconomic factors and
private health insurance coverage were also identified as
the largest contributors to inequality in these regions.
Overall, while our analysis did not permit us to identify
the factors driving this downwards trend along with per-
sistent socioeconomic inequalities in health care utilisa-
tion, one hypothesis is that they may be related to the
large expansion of public policies that granted access to
primary health care to a large portion of the population
specifically within a context of persistently high income
inequality. For example, in 1998 just 5.6% of the popula-
tion was covered by the FHS, which is Brazil’s main pub-
lic primary health care program; by 2019, this percentage
had grown to 62.7% [41]. Whereas income inequality has
decreased between the two time points, Brazil has con-
sistently ranked among the ten countries with the highest
level of income inequality worldwide, as measured by the
Gini Index [7].

Overall, our results are consistent with those reported
in studies from other Latin American countries that have
quantified income-related inequalities in health care uti-
lisation [42-48]. Overall, these reports have identified
a consistent pro-rich inequality with respect to the uti-
lisation of physician visits and preventive care services,
specifically Pap smears and mammograms, throughout
Latin America. By contrast, inequalities in the use of hos-
pital care are mixed. Similar to our findings, utilisation of
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hospital-based health care skews pro-rich in both Mexico
[42] and Peru [45]. By contrast, the utilisation of these
services is skewed toward the poor in Chile [44]. There
was no evidence of inequality in Colombia in a study that
specifically targeted older members of the population
[46]. In addition, although our findings are consistent
with previous results reported for Brazil [20, 23-27], we
have observed several new trends during the past decade.
Specifically, our results revealed that the earlier pro-poor
inequalities in hospitalisations converted to pro-rich over
time when we excluded deliveries. Moreover, we found
that the pro-rich inequality in utilisation of physician vis-
its and surgical procedures remained unchanged from
2013 through 2019, based on data that were not evaluated
in previous publications. Finally, our results that focused
on the utilisation of preventive care services, specifically
Pap smear and mammogram screening, revealed a con-
tinuous trend of declining inequalities, although these
remained at higher levels compared to the other health
care services. Collectively, these results suggest that there
are still significant challenges to be met to provide equi-
table access to health care in low- and middle-income
countries and that these problems persist even after the
establishment of a large publicly-funded national health
system that provides universal health care coverage to all.

Our finding of pro-rich inequalities in hospitalisation
services (excluding those associated with labour and
delivery) in 2019 complements the results reported in the
existing literature. By covering the entire adult population
(instead of just the elderly population [27]) and exclud-
ing deliveries from total hospitalisations, our results pro-
vide a clearer understanding of the direction of inequality
with respect to the need-based utilisation of inpatient
care services. These findings indicate that the rate of uti-
lisation for those 18 years of age or older in the lowest
income quintile decreased significantly across most areas
of Brazil, particularly in the comparatively impoverished
North and Northeast regions. Furthermore, decompo-
sition analysis of the Clnds for hospitalisation services
suggested that the observed pro-rich inequality may be
largely driven by the availability of private insurance to
individuals in the higher income groups.

Another important finding relates to the downward
trend in the pro-rich inequality observed in the utilisa-
tion of preventative health care services (i.e., mammo-
grams and Pap smear) between 2003 and 2019. This result
is particularly relevant because it coincides with a period
during which both the coverage and quality of primary
health care services increased in Brazil [9, 10]. Moreo-
ver, when we include a covariate in the model indicating
coverage of the household by the FHS, the results of the
decomposition of CInd for the preventive care services,
specifically Pap smears, revealed that being covered by
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this service was negatively associated with the pro-rich
inequality in utilisation of the health care services. This
result indicates that the program has effectively targeted
the poorest groups (see Additional file 1 Appendix 3 —
Robustness tests). This result also complements findings
from previous studies that have included these recent
findings (up to 2019) [25-27]. Although these findings
suggest that the gap between the rich and the poor with
respect to the use of preventive health care services has
been closing, there remains significant variation across
the regions in the country. Persistent geographic dis-
parities in the use of mammograms could be explained
at least in part by the unequal distribution of imaging
equipment. Amaral et al. [49] reported that while over-
all mammography capacity is sufficient to meet existing
needs in Brazil, specific resources are not distributed
proportionally based on the population of each region.
Notably, only the South region has mammography equip-
ment that is sufficient to serve the entire population.

As noted above, our findings documenting health care
services utilisation at the regional level are consistent
with those that have emerged at the national level. Both
analyses point to significant inequalities, specifically in
the North-East, when compared to the rest of the coun-
try. This is most likely a result of both economic and
healthcare-related factors. When ranked by region, the
North-East has one of the lowest levels of socioeconomic
development. The North-East is currently ranked last of
the five designated regions in Brazil with respect to Gross
Regional Product per capita [50]. The high concentration
of inequalities in the North-East may also reflect the lim-
ited availability of health care infrastructure. Of note, our
findings suggested a large improvement in utilisation of
preventive care services among poorer women across all
regions of Brazil, with the largest improvements reported
for the Midwest region and revealing a clear trend of
improvement over time across all regions [51, 52].

When considering barriers to health care, the results
of our study are comparable to those reported previ-
ously. Collectively, our findings suggested that the
availability of private health care insurance is positively
associated with the pro-rich inequalities in health care
services utilisation in Brazil. The use of private health
insurance is tied directly to employment status and
the ability to pay for care and is thus concentrated in
regions with the highest income levels. The availability
of private insurance tends to exacerbate inequalities in
health care services utilisation and provides users with
advantages over those who rely solely on public health
services [53]. This may lead to an implicit two-tier sys-
tem, in which those with higher income have ‘double
coverage’ from both private health insurance and the
national system. While two-tier systems exist in other
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Latin American countries [54], Brazil’s case is unique
given that an extensive private system co-exists with a
national health service that provides health care cov-
erage for all. Private medical insurance spending in
Brazil is the highest in the region; this is coupled with
public spending on healthcare which is well below
the average for Latin American nations [7]. Focus-
ing specifically on Brazil, where there is a large body
of evidence indicating the existence of ongoing socio-
economic inequalities in many dimensions of health
(i.e., inequalities in health according to socioeconomic
status), our results suggest that lower rates of utilisa-
tion of preventive health care services might be one of
the reasons why lower-income individuals present, on
average, with inferior health outcomes.

This study has some limitations. While Andersen’s
behavioral model of health services utilisation [30]
provides a framework that permits us to consider many
of these factors and their interrelationships, it exhib-
its only limited capacity to generalise these results.
The Andersen model also offers guidance toward an
appropriate interpretation of these results by facilitat-
ing the identification of the factors that contribute to
income-associated inequalities in health care services
utilisation. Likewise, as applied to our results, the Cind
and decomposition analysis facilitate the acquisition
of correlational data and do not provide insight into
causal inference. Furthermore, socioeconomic inequal-
ities measured by the Cind (i.e., based on income dis-
tribution) represent only a partial approach to health
care inequalities. While the focus of our analysis is on
income-related inequalities, other potentially relevant
factors, such as racial and gender-based inequalities
have not been considered. For example, results from
a previous study revealed that multiple inequities play
a much larger role than income-related inequity alone
[55]. There are some further limitations associated
with the decomposition analysis used in this paper as
previously reported [56]. First, it is one-dimensional
because it focuses on the degree of variation in health
but ignores rank; second, it can only correctly decom-
pose one form of rank dependent index because it
assumes a constant weighting function [56]. Finally, as
discussed in the text, we needed to exclude individu-
als residing in the rural areas of the North region to
maintain sample consistency over time. This may have
led to an underestimate of inequalities, as access to
health care services is particularly restricted in this
part of the country [57]. Nonetheless, and despite
these limitations, we present a full overview and analy-
sis of the inequalities in health care services utilisation
in Brazil over two decades. Our study has revealed the
main factors that contribute to these inequalities and
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identified private health insurance as a key driver of
these observations in Brazil.

Conclusion

Our results support the view that efforts to achieve
equality in the delivery of health care services need to be
intensified and should rank high among policy concerns
in Brazil. Our findings also have implications for policy
development in other middle-income countries that pro-
vide universal health care coverage. While the Brazilian
system has a unique public/private health care mix, our
evaluation still offers valuable lessons for other middle-
income countries in Latin America and beyond. Specifi-
cally, our results reveal that reductions in inequalities in
access to health care can be achieved in a system in which
public and private financing systems co-exist. However,
caution should be exercised as some of the challenges
associated with a dual (public/private) system tend to be
persistent. First, our findings are consistent with results
reported by several Organisation for Economic Coopera-
tion and Development (OECD)-aligned countries and the
Americas that have achieved universal or near-universal
health care coverage for their populations. Specifically,
OECD findings revealed that inequalities in access to
health care services persist over time despite increases
in health care expenditures and investments directed at
expanding critical infrastructure [2, 3, 58, 59]. Second,
our findings revealed that, although utilisation of health
care services has increased over time, inequalities in
health care services utilisation remain high and favour
those of higher socioeconomic status; this is particularly
the case for the utilisation of preventive care services.
While the reduction in inequalities observed may have
been the direct result of programmes and policies imple-
mented over the last few years (e.g., FHS), this question
goes beyond the scope of this paper. More importantly,
the first decade of the 2000s coincided with significant
economic growth. This may have directly or indirectly
resulted in an overall reduction in the pro-rich inequal-
ity with respect to access to the selected interventions.
Policy interventions might be developed to target both
financial and non-financial barriers, particularly those
with the greatest impact on poor and vulnerable individ-
uals residing in the lower-resourced regions of the coun-
try. Moreover, given the apparent associations between
these inequalities and the availability of private health
insurance, future research might be designed to explore
the possibility of a causal relationship between the avail-
ability of this type of health care coverage and the utilisa-
tion of health services.
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