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Admissions due to ambulatory care-sensitive
conditions (ACSC): an analysis based on
socio-demographic characteristics, Brazil and
regions, 2010 to 2019
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ABSTRACT: Objective: To analyze the temporal trend of hospital admissions due to Ambulatory Care-Sensitive
Conditions (ACSC) in Brazil per sex, region, cause and age group, from 2010 to 2019. Methods: This is an
ecological study based on the temporal trend of ACSC rates. Standardized rates were analyzed in a simple
linear regression and a generalized linear model (GLM) Gamma. The percentage change was also checked
over three periods: 2010-2014, 2015-2019 and 2010-2019. Results: There was a reduction in hospital admission
rates between 2010 and 2019 for Brazil: 124.3/10,000 inhab. to 88.2/10,000 inhab. among women (-29.0%)
and 119.0/10,000 inhab. to 88.2/10,000 inhab. (-25.9%) among men in all regions. The decrease was more
prominent between 2010-2014 (-17.7%) and (-17.8%) than between 2015-2019 (-.2%) and (-5.9%) for females
and males, respectively. The milder decline in the period from 2015 to 2019 was more noticeable among age
groups 0—4y and 5-19y in all regions. As for the causes, most ICD-10 diseases had a downward trend, the more
expressive ones being gastroenteritis (-60%); however, an increase was seen in cerebrovascular diseases among
women (11.2%) and men (17.1%), and angina (15% %) and skin infections (56.1%) among men. Conclusion:
There was a significant drop in ACSC rates in the period analyzed, especially for age groups 0-4y and 5-19y.
The rates had a milder drop from 2015 to 2019, a period of austerity and economic crisis.
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SANTOS, FM. ET AL.

RESUMO: Objetivo: Analisar a tendéncia temporal das internages por condi¢des sensiveis 4 aten¢io primaria (ICSAP)
no Brasil, por sexo, regides, causas e faixas etrias, no periodo de 2010 a 2019. Métodos: Trata-se de estudo ecologico
baseado na tendéncia temporal das taxas de ICSAP. Foram analisadas as taxas padronizadas segundo regressio linear
simples e modelo linear generalizado (MLG) gama. Observou-se também a variagdo percentual em trés periodos:
2010-2014, 2015-2019 e 2010-2019. Resultados: Ocorreu redugio nas taxas de internagao entre 2010 e 2019 para Brasil:
124,3/10.000 hab. para 88,2/10.000 hab. em mulheres (-29,0%) e 119,0/10.000 hab. para 88,2/10.000 hab. (-25,9%) em
homens, em todas as regides. A queda foi maior entre 2010 e 2014 (-17,7% e -17,8%) do que entre 2015 e 2019 (-9,2%
e -5,9%) — valores para sexo feminino e masculino, respectivamente. Esse declinio menor no periodo de 2015 a 2019
foi mais perceptivel entre as faixas de zero a quatro anos e de cinco a 19 anos em todas as regiGes. Quanto as causas,
foi verificada redugao para maioria dos codigos da Classificagdo Internacional de Doengas (CID-10), mais expressiva
para gastroenterites (-60%), entretanto tiveram aumento doengas cerebrovasculares entre mulheres (11,2%) e homens
(17,1%) e angina (15%%) e infec¢des da pele (56,1%) entre homens. Conclusdo: Ocorreu importante queda das taxas
de ICSAP no periodo analisado, especialmente para as faixas etarias de zero a quatro e de cinco a 19. As taxas tiveram
menor queda entre 2015 e 2019, periodo de austeridade e crise econdmica.

Palavras-chave: Atengao primaria a satde. Qualidade da assisténcia a satide. HospitalizagGes. Satide da familia.

INTRODUCTION

Primary Health Care (PHC) is the core gateway to the Unified Health System (SUS) in
Brazil'. The political decision of PHC was the result of the historical process of consolida-
tion of SUS and of the understanding that its strengthening improves the performance of
indicators, and reduces both health inequalities and costs>.

PHC has expanded greatly throughout the national territory since the creation of the
Family Health Strategy (FHS) in 1994. Data from the National Household Sample Survey
(PNAD) estimated a PHC populational coverage of 50.9% in 2008; data from the 2013
National Health Survey (PNS) estimated the coverage in 53.4% and from 2019, in 60%*.
In addition to the expansion of PHC, it is necessary to assess its quality and ability to pro-
duce changes. Assessing health services is a major challenge given the diversity of method-
ologies available, databases and the importance of considering the perspective of different
actors involved in the process: workers, managers and users’.

Hospital admissions for Ambulatory Care-Sensitive Conditions (ACSC) have been used
internationally as an outcome indicator to evaluate PHC. In Brazil, with the creation of the
national list of ACSCs in 2008°, this indicator started to be used to assess hospital admissions
and their association with the FHS team.

ACSC:s refer to hospital admissions for diseases that would be impacted by adequate
care”®. Different countries have listed these diseases in an attempt to develop a measurable
indicator. These lists differ from country to country, which makes it hard to compare them;
however, they have been widely used to assess PHC and health systems as to effectiveness

in impacting hospital admissions™".
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ACSC rates in Brazil and regions tended to decline between 1999 and 2007, along with
the expansion of FHS coverage across the country'. Several analyses of this evolution have
been carried out to better understand what can impact these rates in general, looking a cor-

relation with such hospital admission rates'>".

1516 150 it

ACSCs have been used as an indicator of the effectiveness of health systems
is important to analyze the behavior and evolution of these rates in more recent years—
including periods of economic crisis'"—as to monitor health inequalities and any possible
worsening in indicators.

Further national studies stratified by causes and age group are also important to under-
stand how ACSCs can be better used".

This study aimed to analyze the temporal trend of ACSCs in Brazil according to sex,

regions, causes, and age groups from 2010 to 2019.

METHODS

This is a temporal trend ecological study, in which the rates of hospital admission for
ACSC in Brazil and regions from 2010 to 2019 were analyzed.

The data come from the Hospital Information System (SIH) available at the Information
Technology Department of the Unified Health System (DATASUS, www.datasus.gov.br).
The selection of groups of the International Classification of Diseases in its tenth chapter
(ICD-10) was made based on the national list of ACSCs published by the Ministry of Health
in 2008°, composed of 20 diagnostic groups divided into 120 ICD-10 groups, except the ones
related to childbirth (ICD-10 O-80 to O-84), as these are the natural outcome of pregnancy,
not a disease. People aged 80 years and older were also excluded because they had a higher
risk of being admitted to a hospital regardless of the quality of the health service, as rec-
ommended by the ACSC-Brasil Project'.

The rates of hospital admissions for ACSC were calculated by dividing the number of
admissions for diseases of the groups described in the Brazilian List of ACSCs® by the esti-
mated population, according to the Brazilian Institute of Geography and Statistics (IBGE)
in respective years; then, the result was multiplied by 10,000. This procedure was performed
by sex, region, and age groups. Rates were also standardized per age distribution of the
Brazilian population at the period midpoint (2014), enabling comparisons between years''.
Rates by cause were also calculated by the number of admissions divided by the estimated
population; however, standardization and age distribution were not performed.

The rates of admissions for ACSC were considered a response variable and the year-
to-year distribution was considered an explanatory variable. Stratified analyses were per-
formed by region, sex, age group, and causes of hospitalization. To verify the distribution
of these rates, the Shapiro-Wilk test was applied. In the analysis groups with normal distri-
bution over the years, a simple linear regression model was applied®. In the others, it was
assumed that they had a gamma distribution and the Generalized Linear Model (GLM) for
the Gamma distribution was applied”.
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The regression coefficient B, which is the degree of association between test variables,
was presented both in the linear regression and in the GLM gamma analyses: positive 3
means a correlation of upward rates over the years; negative [3 indicates a downward trend.
The significance of this association (p<0.05) and the extent to which the variation in rates
of hospital admissions for ACSC can be explained by the evolution of the years (R*)—that
is, the accuracy of the model-—were also shown. Descriptive analyzes were also carried out
to verify the percentage changes in rates between the beginning (2010) and the end (2019)
of the series, as well as to compare the differences in rates between two different periods:
2010 and 2014, 2015 and 2019.

Data from SIH/DATASUS were tabulated and extracted by means of the Tabwin soft-
ware version 3.6. The database was exported for statistical analysis in the Statistical Package
for the Social Sciences (SPSS) software version 20.0.

The study was carried out in accordance with Resolution No. 466 of the National
Health Council (CNS) dated back from December 12, 2012. The SIH information is
available on the DATASUS website without patients’ identification, therefore, they are
freely accessible.

RESULTS

In Brazil and in all regions, both the standardized rates and rates by age group and sex
of hospital admission for ACSCs had a statistically significant reduction in the period stud-
ied (Table 1).

The biggest drop for both sexes was identified in the Midwest region: -40.87%
among women and -35.22% among men. The smallest rate variations in the period
were found in the Southeast region, with -22.37% among women and -21.7% among
men, followed by the South region, with -26.54% among women and -24.29%
among men. In all situations, the difference between 2010 and 2014 was greater
than between 2015 and 2019, falling to half the reduction among women and a
third among men (Table 1).

The highest standardized rates in 2010 were identified in the North region, with 178.97
hospital admissions per 10,000 inhabitants (178.97/10,000 inhab.) among females and
147.59/10,000 inhab. among males. In 2019, the highest rate for females was reported in
the North region (117.70/10,000 inhab.) and, for males, in the South region (102.55/10,000
inhab.) (Table 1).

The rates of hospital admissions for ACSC by age group and regions for males, observed
in Table 2, decreased from 2010 to 2019. In the age groups 0-4 years, 5-19 years and 20-59
years, the rhythm of rate decline was slower when the period 2010-2014 was compared with
the period 2015- 2019. In some cases, there was an increase from 2015 to 2019, such as in the
Midwest region, in the age groups 0-4 years and 5-19 years, and in the Southeast region, in
the age group of 0-4 years (Table 2 and Supplementary material — Table 1S).
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The biggest drop in rates was reported in the North region for the age groups 0-4 years
(-34.34%) and 5-19 years (-37.33%), and in the Midwest region for the age groups 20-59 year
(-37.29%) and 60-79 years (-39.08%). In the age group 0-4 years, however, this decrease was
noticed only in the first period (2010 to 2014), with little variation in the second period,
and with an increase by 9.57% in the Midwest region between 2015 and 2019 (Table 2 and
Supplementary material — Table 1S).

The highest hospital admission rates in the age group 0-4 years were found in
the North region in 2010 (465.69/10,000 inhab.) and in 2019 (305.79/10,000 inhab.).
In the age group 5-19 years, the highest hospitalization rates were reported in the
North region in 2010 (73.02/10,000 inhab.) and in the Northeast region in 2019
(48.53/10,000 inhab.). The rhythm of decline in rates also decelerated in 2015 to 2019
and, even though it grew by 3.0% in the Midwest region (Table 2 and Supplementary
material — Table 15).

In the age group 20-59 years, the highest rates were found in the North region in 2010
(88.14/10,000 inhab.) and in the South region in 2019 (64/10,000 inhab.), also with a reduc-
tion in the percentage of decline from 2015 to 2019. For the age group 60-79 years, the
highest rates were seen in the South region, with approximately 560.8/10,000 inhab. in
2010 and almost 409.2/10,000 inhab. in 2019, with a reported reduction in the downward
trend from 2015 to 2019. The correlation of hospital admissions with the years showed an

Table 1. Trends in standardized rates of hospital admissions for ambulatory care sensitive conditions
per 10,000 inhabitants according to sex, and percentage changes in 2010-2019, 2010-2014,
2015-2019. Brazil and regions, Hospital Information System, 2010 to 2019.

Variation Variation | Variation
Region 2010 2014 2015 2019 Coefficient 2010-19 2010- 2014-
2014 2019

12434 102.30 97.17 88.22 -3.92 <0.01 -29.06 -17.73 -9.21

Brazil

M 119.02 97.74 93.79 88.24 -3.34 <0.01 0.90 -25.86 -17.88 -5.92

F 159.44 114.35 106.05 94.28 -7.06 <0.01 0.91 -40.87 -28.28 -11.10
Midwest

M 137.33 102.17 96.57 88.96 -5.28 <0.01 0.90 -35.22 -25.60 -7.87

F 141.27 113.71 108.65 95.97 -4.93 <0.01 0.93 -32.07 -19.51 -11.67
Northeast

M 128.57 = 105.62 = 101.74 94.91 -3.64 <0.01 0.89 -26.18 -17.85 -6.71

F 178.97 14834 | 129.37  117.70 -7.06 <0.01 0.93 -34.23 -17.11 -9.02
North

M 147.59 | 12415 = 111.04  101.95 -5.35 <0.01 0.94 -30.92 -15.88 -8.18

F 91.02 78.39 75.99 70.65 -2.30 <0.01 0.93 -22.37 -13.87 -7.03
Southeast

M 96.21 80.98 78.92 75.34 -2.37 <0.01 0.89 -21.70 -15.83 -4.54

F 142.10 119.39 115.50 104.39 -3.65 <0.01 0.91 -26.54 -15.98 -9.62
South

M 135.45 110.87 108.27 102.55 -3.11 <0.01 0.83 -24.29 -18.15 -5.28

*p-value<0.001; B coefficient; p-value coefficient; R% % of variation in hospital admission rates explained by temporal
trend; percentage change.
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Table 2. Trends in hospitalization rates for ambulatory care-sensitive conditions per 10,000
inhabitants for the male gender according to age group, and percentage changes in 2010-2019,
2010-2014, 2015-2019, Brazil and regions, Hospital Information System, 2010 to 2019.

Hospital admissions for ACSC among males

Region 2014 | 2015 2019 CoefEcient

Brazil* 345.6 | 2687 | 251.2 2530 -0.03t -26.8 -22.2 0.7
Midwest 365.1 | 258.9 | 2433 | 266.6 -10.641 -27 -29.1 9.6

% Northeast* = 409.4 = 313.6  287.4 2888 -0.03f -29.5 -23.4 0.5
\O? North 465.7 | 357.6 | 317.6 = 305.8 -16.471 -34.3 -23.2 -3.7
Southeast* | 259.1 215 208.7 212 -0.02t -18.2 -17 1.6
South* 330.5 | 260.5 | 247.6 | 247.1 -0.03t -25.2 -21.2 -0.2

Brazil 51.9 41.9 39.1 37.7 -1.46t -27.4 -19.4 -3.6

Midwest 59.5 42.1 39.7 40.9 -1.92t -31.3 -29.3 3

é Northeast* = 67.2 54.1 49.7 48.5 -0.03t -27.7 -19.5 -2.4
;S,) North 73.0 59.8 50.6 45.8 =301t -37.3 -18.1 -9.5
Southeast 34.1 28.7 28.1 27 -0.73t -20.6 -15.6 -3.6
South* 48.2 37.1 36.9 35.6 -0.03f -26.1 -22.9 -3.5

Brazil 70.9 59.0 56.8 52.7 =211 -25.6 -16.7 -7.2

Midwest 80.1 60.4 57.1 50.2 -3.361 -37.3 -24.5 -12
§ Northeast 75.6 62.2 60.6 54.1 -2.54t -28.4 -17.7 -10.7
E North 88.1 73.2 65.1 59.3 -3.39¢ -32.7 -17 -9
- Southeast 60.2 51.2 49.4 47.2 -1.61t -21.6 -14.8 -4.5
South 80.0 67.6 66.9 64.0 -1.47¢ -20.1 -15.5 -4.4

Brazil 420.4 | 354.2  347.2 | 3153 -11.81t -25 -15.7 -9.2
Midwest 5229 3998 | 3795 3184 -22.16t -39.1 -23.6 -16.1

é Northeast = 401.9 = 350.3 = 351.4  320.2 -9.88t -20.3 -12.8 -8.9
E North 467.2 | 430.2 @ 396.1 | 357.3 -14.82t -23.5 -7.9 -9.8
” Southeast | 359.7 301.5 297.3 273.0 -10t -24.1 -16.2 -8.2
South 560.8 | 460.6 | 448.2 | 409.2 -14.691 -27 -17.9 -8.7

ACSC: ambulatory care sensitive conditions; %: percentage change. *generalized linear gamma model was used, not
linear regression; 1p<0.01 of the coefficient.
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association and a decrease in the period, which can be verified by B coefficients (-0.02 to
-22.16) and with p-value<0.001 in all years (Table 2). The R? calculation also suggests that
variable hospitalization rate can be explained over the years (0.60 to 0.96) (Supplementary
material — Table 1S).

In Table 2, the rates of hospital admission for ACSC by age group and regions
among females also decreased from 2010 to 2014. Between 2015 and 2019, the drop
in rates was less marked, while the increase by 6.4% in hospitalization rates in the
age group 0-4 years was identified in the Midwest region (Table 3 and Supplementary
material — Table 2S).

The greatest reduction in rates among females in the age group 0-4 years old (-35.5%)
was found in the North region between 2010 and 2019. In the age groups 5-19 years (-30.7%),
20-59 years (-41.2%) and 60-79 years (-49.1%), the most prominent reductions were identi-
fied in the Midwest region (Table 2).

The highest hospitalization rates were found in extreme age groups: 0-4 and 60-79 years.
Among children in the first age range, the highest rates were observed in the North region
in 2010 (433.8/10,000 inhab.) and in 2019 (279.8/10,000 inhab.). As for the elderly of the sec-
ond age range, the highest rates were found in the Midwest in 2010 (488.9/10,000 inhab.)
and in the South in 2019 (303.7/10,000 inhab.). The correlation of hospitalization rates
with the years showed an association and decrease also among females. The [ coefficients
ranged from -0.03 to -25.57 with p-value <0.001 in all years (Table 3). R? suggests that the
variable hospitalization rate can be explained over the years (0, 63 to 0.96) (Supplementary
material — Table 2S).

When checking the causes of hospitalization among females in Brazil, the three most fre-
quent in 2010 were: infectious gastroenteritis and complications (29.06/10,000 inhab.), kid-
ney and urinary tract infection (18.31/10,000 inhab. inhab.) and heart failure (13.83/10,000
inhab.). In 2019, the causes were kidney and urinary tract infection (17.40/10,000 inhab.),
infectious gastroenteritis and complications (11.75/10,000 inhab.) and cerebrovascular dis-
eases (10.0/10,000 inhab.). The most prominent drops in the period were related to infec-
tious gastroenteritis and complications (-59.6%), asthma (-58.7%) and hypertension (-49.2%)).
In addition, there was an increase in rate for some causes such as cerebrovascular diseases
(11.2%) (Table 4).

Among males, the main causes of hospitalization in 2010 were: infectious gastroenteri-
tis and complications (28.0/10,000 inhab.), heart failure (14.9/10,000 inhab.), and pulmo-
nary diseases (11.2/10,000 inhab.). In 2019, the main causes of hospitalization were cere-
brovascular diseases (11.9/10,000 inhab.), infectious gastroenteritis and complications
(11.1/10,000 inhab.), and heart failure (10.7/10,000 inhab.). The most marked drops were
due to asthma (-61.3%), infectious gastroenteritis and complications (-60.4%), and heart
failure (-27.7%). There were also increases in some rates in the period and, among the ten
main causes of hospitalization among males, the rates related to skin and subcutaneous
tissue infection increased (56.1%), as well as hospital admissions due to cerebrovascular
diseases (17.1%) (Table 5).

7
REV BRAS EPIDEMIOL 2022; 25: E220012



SANTOS, FM. ET AL.

Table 3. Trends in hospital admission rates for ambulatory care-sensitive conditions per 10,000
inhabitants for the female gender by age group, Brazil and regions, and percentage changes in
2010-2019, 2010-2014, 2015-2019. Hospital Information System, 2010 to 2019.

Hospital admissions for ACSC among females

é?:up Regido 2014 | 2015 | 2019 Coefg‘dem
Brazil*  308.6 2445 2274 2291  -0.03% = -258 = -20.8 0.7
Midwest = 335 = 2426 2235 237.9  -9.91 29 -27.6 6.4
é Northeast* ~ 364.1 2837 259.4 2629  -0.03t = -27.8 = -22.1 13
\E North 4338 3266 286 2798  -153t  -355 247 = -2.2
Southeast* = 229.3 1965 1904 1937 = -3.16' | -155  -143 1.7
South* | 2823 2325 2213 2155  -0.03F | -237  -17.7 -2
Brazil 655  59.4 557 513 -15t | 217 -93 -7.9
Midwest =~ 815 = 67.4 609 564  -2.78" | -307 = -17.3  -7.4
§ Northeast = 78.2 = 682 = 634 = 59.6  -1.82t | -238  -128 -6
;5,) North 967 854 746 688  -3.13t | -289  -11.6  -7.8
Southeast = 437 | 428 417 37.6  -0.72t | -139 -2 9.8
South 664 617 604 548 = -112¢ | -175 -7 9.3
Brazil 872 721 687 619  -2.83 29 -17.3 -10
Midwest 1121 818 762 658  -513t  -412  -27 -13.6
§ Northeast = 99.3 = 787 = 758 65 -3881 | -346  -207  -142
E North 1384 113.2 977 886  -573f 36 -183 94
T southeast 626 542 | 527 491 1.6t =217 134 -69
South 998 859 837 764  -217t | -234  -139 87
Brazl 3487 279.1 2684 2306  -13.18'  -339 20 141
Midwest = 488.9 322.8 302 | 2488  -2557'  -49.1 -34 -17.6
é Northeast ~378.2 3055 300.1 2463  -1526'  -349  -192  -17.9
§ North 4359 3791 3348 292.1  -18.4' -33 13 -12.8
T southeast | 2681 2191 2114 1881 950 | 298 183 11

South 459.5 | 365.6 | 351.6 @ 303.7 -15.62t -33.9 -20.4 -13.6

ACSC: ambulatory care-sensitive conditions; %: percentage change; *generalized linear gamma model was used, not
linear regression; 1p<0.01 of the coefficient.
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Table 4. Ten major causes, in 2010, of hospital admissions for ambulatory care-sensitive conditions
among females and respective rates per 10,000 inhabitants, percentage changes in the 2010-
2019, 2010-2014, 2015-2019, Brazil and regions, Hospital Information System.

Variation Variation Variation
ACSC among women 2010 2014 2015 2019 2010-2019 | 2010-2014 | 2015-2019

Infectious

gastroenteritis and 29.06 19.36 1839 @ 11.75 -59.6 -33.4 -36.1
complications

Asthma 9.87 6.50 5.75 4.08 -58.7 -34.1 -29.1
Hypertension 6.81 5.14 4.98 3.46 -49.2 -24.6 -30.6
Heart failure 13.83 11.76 11.36 9.90 -28.4 -15.0 -12.8
Diabetes mellitus 8.57 7.46 7.39 6.37 -25.7 -13.0 -13.9
Lung diseases 8.80 8.23 7.79 7.7 -12.4 -6.5 -1.1
e ey Uy 1831  17.33 1821  17.40 -5.0 5.4 45
tract infection

Bacterial pneumonia 7.80 6.75 6.88 7.64 -2.1 -13.5 11.1
Angina 4.53 4.76 5.04 4.58 1.1 5.0 -9.1
CersieEEs ey 9.00 923 945  10.00 1.2 2.6 5.9
diseases

ACSC: ambulatory care-sensitive conditions

Table 5. Ten major causes, in 2010, of hospital admissions for ambulatory care-sensitive conditions
among males and respective rates per 10,000 inhabitants, percentage changes in 2010-2019,
2010-2014, 2015-2019, Brazil and regions, Hospital Information System.

Variation Variation Variation
ACSC among men 2010 2014 2015 2019 2010-2019 | 2010-2014 | 2015-2019

Asthma 10.07 -61.3 -42.7 -31.7
Infectious

gastroenteritis and 28.04  17.66 @ 1438 @ 11.09 -60.4 -37.0 -22.8
complications

Heart failure 14.91 12.24 11.98 10.79 -27.7 -17.9 -10.0
Lung diseases 11.23 9.62 9.89 9.45 -15.8 -14.3 -4.5
Diabetes mellitus 6.70 6.39 6.44 6.70 -0.01 -4.8 4.1
Bacterial pneumonia 9.06 7.91 7.75 9.14 0.9 -12.7 17.9
e 875 841 876 941 7.5 -1.7 7.4
tract infection

Angina 6.29 7.34 7.15 7.24 15.0 16.7 1.3
el aUEy 1013 1068 11.02  11.86 17.1 5.4 7.6
diseases

Infection of the skin and

. 5.24 6.44 6.80 8.18 56.1 22.8 20.4
subcutaneous tissue

ACSC: ambulatory care-sensitive conditions
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DISCUSSION

The study of temporal trends in hospital admissions from 2010 to 2019, using the ACSCs
list, found a reduction in hospitalization rates in Brazil and across regions; however, the drop
reported from 2010 to 2014 was greater than the one reported from 2015 to 2019. Among
children aged zero to four years and five to 19 years old there was an increase or reduction
in rhythm of decrease in rates from 2015 to 2019. Most causes showed a downward trend,
while cerebrovascular diseases increased among women and men, as well as angina and
skin infections among men.

The decrease observed in this study is consistent with the reduction reported in studies
carried out by the ACSC-Brasil Project from 1999 to 2007 in Brazil and regions''. A literature
review with the theme of ACSC among children under five years of age found a reduction®.

When data were analyzed by age group, higher rates were found in the elderly aged 60
to 79 years and in children aged zero to four years of both sexes, which can be explained by
the greater vulnerability in the extremes of life, which also have higher mortality rates™.
For both sexes, the greatest reduction in the age group 0-4 years was found in the North
region and, in the age group 60-79 years old, in the Midwest region. In a study carried out
by Amorim et al. in Brazil and regions, in which the period from 2003 to 2012 was analyzed,
better results were also found for the Midwest region, especially in the age range 60 years
and over. One hypothesis would be the great economic development of this region of the
country in the period, driven by agribusiness, which had a positive impact on indicators in
several areas, including the health of the population®.

The proportion of drops was similar in all age groups and in the standardized rates
for the entire population, varying from 20 to 40% in the period analyzed, as also reported
by studies on previous periods, carried out in several cities and states'***. This decline
may reflect the continued expansion of PHC in the period, the investments in improve-
ment programs and in PHC, namely the Program for Improving Access and Quality of
Primary Care (PMAQ-AB)**?, the National Policy of Primary Care of 2012 and the
program “more physicians”?. For the age groups 0-4 and 5-19 years, this drop occurred
mostly from 2010 to 2014. Between 2015 and 2019, there was a decrease in the rhythm
of decline, which has also been described in studies on infant mortality in Brazil, which
increased after 2015%%%.

Some authors have related the increase in infant mortality between 2015 and 2016 with
the Zika virus®, others with austerity policies such as Constitutional Amendment 95 (EC95),
which froze the increase in public spendings for 20 years®. The findings in the age group
from zero to four years old are consistent with research that even project an increase in
mortality in children under five years of age by 2030 in Brazil if the crisis and austerity pol-
icies are maintained®.

The relation between crisis, reduced spending on social policies, and the consequent wors-
ening of health indicators has been reported in studies from European countries, especially
countries with less robust health systems and higher proportions of vulnerable populations".
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Another finding of the study was that, in general, higher rates of hospitalization were
found in the North region among females. In the Southeast region, lower rates were found
for all age groups, in all years. Among males, the highest rates were also found in the North
region, except for the 60-79 age group, whose higher rates were identified in the South region.
The lowest rates, for all age groups, were also found in the Southeast region. Regional dif-
ferences have also been described in some editions of PNS, showing worse indicators in the
northern region of the country’. This can be explained by the lower socioeconomic devel-
opment in this region and the care gaps, with a lower supply of health services®'.

The main causes of hospitalization found in Brazil among females were infectious gas-
troenteritis and complications, kidney and urinary tract infections, heart failure, cerebro-
vascular diseases, and asthma; among males, data were similar, but less expressive when it
came to urinary tract and skin infections. Similar results were obtained in a study carried
out in Pernambuco between 2008 and 2012%, with significant drops in hospitalizations for
infectious gastroenteritis (60%). This was also described by Macinko et al., who observed
the most marked declines in rates of hospital admissions for gastroenteritis and asthma in
the age groups up to 20 years old from 1999 to 2007 in Brazil®>. These results dialogue with
those of studies carried out in the North region, in a temporal trend from 2008 to 20177,
and others conducted with children under one year of age, showing a reduction in hos-
pital admissions for gastroenteritis”. These significant drops can be explained by general
improvements in living conditions, better sanitation, improvements in water supply, and in
access to health services, especially PHC?*.

Pinto Junior et al., in 2020%, pointed out that the ACSC list has room for some adjust-
ments considering different types of disease by age, such as the Brazilian List of Preventable
Causes of Deaths from Interventions of the Unified Health System. This list considers a
group of causes for people aged zero to four years and other ICD-10 causes specific for the
age group 5-74 years, but not the same ICD-10 in all age groups.

The Unified Health System Performance Index (IDSUS), created in 2012, uses 24 indi-
cators to provide an overview of SUS coverage in the national territory. Hospitalization for
causes sensitive to primary care, an IDSUS indicator, do not take into account in their calcu-
lation hospitalizations for cerebrovascular diseases, diseases related to intestinal ulcers and
prenatal care/delivery, as these are conditions in which PHC would not have an important
impact on hospital admission, since they would depend on responses at other levels of the
system’'. In our study, significant increases in hospitalizations were observed from 2010 to
2019 for these three causes in both sexes in Brazil. We highlight the importance of further
studies on causes defined as preventable in the ACSC list.

The limitations of this study were related to reliability and accuracy of diagnoses recorded
in hospital admission authorizations (HAA) due to inadequate filling. Another limitation is
data scope, which was restricted to SUS and partnered network. Caution is recommended
when making comparisons between rates stratified by causes, as they have not been stan-
dardized. Even so, it is noteworthy that HAAs allow important epidemiological analyses on
hospital morbidity'* and, despite potential information biases, the study brings advances in
identifying the evolution of rates of hospital admissions due to ACSC by age group and causes.
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This study described a significant reduction in hospitalization rates for ACSC in the period
analyzed for both sexes, all age groups and regions. Among causes, gastroenteritis showed
the most prominent decline. These findings reflect improvements in PHC, but also in gen-
eral living conditions. However, a reduction in the rhythm of decline in rates from 2015 to
2019 was identified and, in some regions, even an increase, especially in the age group of
0-4 years. These findings may echo the economic crisis after 2015, as well as the austerity
policies implemented in that period. PHC has been experiencing setbacks since 2016, includ-
ing the dismantling of PMAQ-AB, cuts in specific fundings for the Family Health Support
Center (NASF), and the weakening of the “more physicians” Program, added to the resource
freezing resulting from EC95, which increases health inequities.

Further analyses of health outcomes and indicators in the coming years are needed so
we can understand how these policies will behave. Knowing the trends in hospitalization
rates can guide public policies aimed for investments in PHC, which is essential for improv-
ing the quality of life and health of the country population.
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