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Abstract

Objective

To analyze the spatiotemporal distribution of hospital admission rates for primary care-sen-
sitive conditions (PCSC) in women and children in the first 1000 days of life in Brazil.

Methods

Ecological study, with spatiotemporal analyses, using secondary data from Brazilian munici-
palities. PCSC in women, related to prenatal care and childbirth, and in children under two
years old, from 2008 to 2019 were used to characterize trends and formations of spatiotem-
poral clusters/outliers. Crude PCSC rates were calculated and adjusted by the local empiri-
cal Bayesian method, presented in choropleth maps. We also used Anselin Local Moran |
type analyses to identify spatial clusters, and space-time cube with clustering by emerging
hotspot, followed by time series clustering, for analysis of spatiotemporal trends (alpha =
5%).

Results

A total of 1,850,776 PCSC were registered in pregnant women, puerperae, and children
under two years of age in Brazil, representing 1.7% of the total number of hospital admis-
sions in the period. PCSC rates showed different behaviors when the groups of women and
children were evaluated, with a predominant growing trend of 109% in admissions in the first
group and a reduction of 34.4% in the second. The North, Northeast, and Midwest regions
had larger high-risk clusters and more significant increasing trends in PCSC in the two sub-
populations studied.

PLOS ONE | https://doi.org/10.1371/journal.pone.0269548  June 9, 2022

1/12


https://orcid.org/0000-0001-9970-7783
https://doi.org/10.1371/journal.pone.0269548
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0269548&domain=pdf&date_stamp=2022-06-09
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0269548&domain=pdf&date_stamp=2022-06-09
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0269548&domain=pdf&date_stamp=2022-06-09
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0269548&domain=pdf&date_stamp=2022-06-09
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0269548&domain=pdf&date_stamp=2022-06-09
http://crossmark.crossref.org/dialog/?doi=10.1371/journal.pone.0269548&domain=pdf&date_stamp=2022-06-09
https://doi.org/10.1371/journal.pone.0269548
https://doi.org/10.1371/journal.pone.0269548
http://creativecommons.org/licenses/by/4.0/
https://datasus.saude.gov.br/acesso-a-informacao/morbidade-hospitalar-do-sus-sih-sus/
https://datasus.saude.gov.br/acesso-a-informacao/morbidade-hospitalar-do-sus-sih-sus/
https://datasus.saude.gov.br/acesso-a-informacao/morbidade-hospitalar-do-sus-sih-sus/

PLOS ONE

Hospital admissions for primary care-sensitive conditions in the first 1000 days: Spatiotemporal analysis

e Tecnoldgico — CNPq acronym in Portuguese)
[Grants 443834/2018-0 and 306592/2018-5]; iii)
The Maranhao Foundation for Research and
Scientific and Technological Development
(Fundagao de Amparo a Pesquisa e ao
Desenvolvimento Cientifico e Tecnoldgico do
Maranhao — FAPEMA acronym in Portuguese)
[RCUK-01538/19]; and iv) The Coordination for the
Improvement of Higher Education Personnel
(Coordenagao de Aperfeicoamento de Pessoal de
Nivel Superior — CAPES acronym in Portuguese)
[finance code 001 and process n° 88887.468042/
2019-00]. The funders had no role in study design,
data collection and analysis, decision to publish, or
preparation of the manuscript.

Competing interests: The authors have declared
that no competing interests exist.

Conclusions

Health actions and services in primary care may be reducing hospital admissions for children,
but they are not being effective in reducing hospital admissions for women for causes related
to prenatal care and childbirth, especially in the North, Northeast, and Midwest of Brazil.
Investments in the qualification of care over the thousand days are urgent in the country.

Introduction

Hospital admissions due to primary care-sensitive conditions (PCSC) are an indicator of pri-
mary health care (PHC) effectiveness. This indicator includes a set of health problems that
could be reduced/avoided from the effective action of PHC (with strategies such as disease pre-
vention, diagnosis, and early treatment of acute pathologies, and control and monitoring of
chronic pathologies), avoiding hospitalizations [1, 2].

Previous Brazilian studies point to the declining trend of PCSC in children under five years
of age in different Federative Units, such as Ceara, with a reduction of 65% (2000-2012) [3];
Espirito Santo, 28.79% (2000-2014) [4]; Pernambuco, 42.8% (1999-2009) [5]; and Piaui, 17%
(2000-2010) [6]. These studies associate lower PCSC with the expanded PHC coverage [4-6]
and other public policies, such as the Bolsa Familia (Family Aid), a conditional cash transfer
program [3].

However, when evaluating the component related to childbirth and postpartum, the decline
in PCSC rates was negligible in women, with minimal reductions, 0.1% from 2003 to 2012 in
Minas Gerais [7], and even an increase of 0.6%, from 2008 to 2012, in Pernambuco [8]. These
data reflect the global setting of maternal health, without effective responses compared to
other priority areas [9].

A systematic review conducted by Rosano et al. (2012) concluded that access to PHC is
inversely related to the number of admissions due to preventable conditions [10]. Thus, high
PCSC rates in a population (or its subgroups) may indicate problems accessing the health sys-
tem or its performance [11].

Considering that the first 1000 days—from conception to the second year of life—are a win-
dow of opportunity for health intervention, in which emerging problems can adversely impact
the child’s growth and development [12, 13], it is crucial to understand the PHC behavior in
offering care to this population. However, we did not identify nationwide studies of PCSC in
women and children in the first 1000 days, considering more current periods, with spatiotem-
poral analyses.

Despite the general improvement in maternal and child indicators over the last two decades
in Brazil, we hypothesize that significant regional differences persist in the distribution of
PCSC rates in the first thousand days in the country, which can be identified from an analysis
that considers the spatial component, identifying critical regions. Thus, this work aims to ana-
lyze the spatiotemporal clustering patterns of PCSC in women and children in the first 1000
days of life in Brazil in the 2008-2019 period.

Methods
Study type and location

This ecological, longitudinal, and analytical study employed secondary databases, considering
the 2008-2019 period and the Brazilian municipalities were the units of analysis.
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Brazil is the largest country in Latin America, with approximately 212 million inhabitants
and 8,514,876 km? of land area. It has 5,570 municipalities, distributed into 27 Federative
Units and five geopolitical regions (North, Northeast, Southeast, South, and Midwest) [14]. It
is a middle-income country, with an average Human Development Index (HDI) of 0.754 and
marked regional differences, which are also expressed when assessing health indicators and
service coverage [14].

Study population

The study population consisted of all cases of PCSC in pregnant women/puerperae and chil-
dren up to two years old, registered in the Hospital Information System (SIH), from 2008 to
2019. We considered the Brazilian list of conditions of the Brazilian Ministry of Health for
defining PCSC [11]. Admission data with inconsistent or incomplete information and births
(ICD-10: O80 to O84)—as they represent a natural outcome—were excluded.

Data sources and study variables

All data analyzed was obtained from public secondary databases, and no approval of Ethics
Committee was necessary.

PCSC data were collected from the SIH, SUS Department of Information and Informatics
(DATASUS), considering the place of residence, from 2008 to 2019. The onset of the study
period was defined from the implementation of the SUS Table for Procedures, Medicines,
Orthotics, Prostheses, and Special Materials from January 2008 [15].

The PCSC rate for women and children was calculated separately and jointly to assess
PCSC in the first thousand days. For children, we included all hospital admissions for sensitive
conditions in the Brazilian list, considering data referring to age group and identification of
the chapter of the International Code of Diseases (ICD-10). Regarding PCSC in women, were
included all the Brazilian admissions in the group of sensitive conditions related to prenatal
and childbirth care directly affecting this group (Infection of Genitourinary Tract in Preg-
nancy—ICD 023). Hospital admission records with missing CID identification data, city/state
of residence or age were excluded.

The populations considered in the denominators to determine PCSC rates per year studied
were: a) for women, the number of live births (LB) and stillbirths (SB) per year, in the absence
of reliable information on the number of pregnant women, parturients, and puerperae in the
territory; and b) for children, the population under two years of age. Information on the num-
ber of LB and SB by municipality was collected from the Live Births Information System
(SINASC) and the Mortality Information System (SIM). The population of children was
obtained from Brazilian Institute of Geography and Statistics (Instituto Brasileiro de Geografia
e Estatistica-IBGE) data, according to the 2010 Census and inter-census projections.

Data analysis

The PCSC spatiotemporal clustering patterns were analyzed in three stages. The first stage
evaluated the spatial distribution of PCSC in the first thousand days, considering the munici-
palities of residence. The second stage aimed to identify spatiotemporal clusters by PCSC rates
in women and children under two years. In the last stage, clusters were identified by the trend
of the evaluated indicators.

Statistical analyses were performed using Stata, version 14.0 (StataCorp, Texas, USA) and
ArcGis Pro software, version 2.7 (Esri Inc, California, USA), considering a significance level of
0.05. The choropleth maps were prepared using the QGIS software, version 3.12.0 (QGIS
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project), using the IBGE cartographic grid of the Brazilian municipalities (SIRGAS 2000 Geo-
graphical Coordinate System).

First stage—Spatial distribution analysis. The subjects were georeferenced based on
their municipality of residence to characterize the spatial distribution patterns of PCSC in the
study groups. For descriptive analysis, data were presented in quadrennia (2008-2011, 2012-
2015, 2016-2019), assessing the event’s spatial distribution over the period evaluated.

The crude PCSC rates were calculated considering the total number of PCSC in women
(due to diseases related to prenatal care and childbirth) and in children under two years old,
divided by the population of the municipality in the period (LB and SB, to calculate PCSC in
pregnant women/puerperae; population < 2 years to calculate PCSC in children), multiplied
by 10,000. Then, we calculated the PCSC rates adjusted by the local empirical Bayesian method
to evaluate the neighbor relationships, controlling for random fluctuations [16]. The rates
were presented on choropleth maps, considering the municipalities as the unit of analysis.

Second stage—Spatiotemporal clusters and hotspot analysis. We adopted the Anselin
Local Moran’s I analysis to identify PCSC spatial clusters over the thousand days, weighted by
the temporal component, from which the municipalities were classified into clusters of the fol-
lowing types: a) High-risk cluster (High-High autocorrelation pattern)—includes municipalities
with high PCSC rates surrounded by other municipalities with high rates; b) Low-risk cluster
(Low-Low autocorrelation pattern)—includes municipalities with low PCSC rates surrounded
by other municipalities with low rates; ¢) Low-High Outlier—municipalities with low PCSC
rates surrounded by those with high PCSC rates; d) High-Low outlier, municipalities with high
PCSC rates surrounded by those with high rates (High-Low autocorrelation pattern) [17].

A space-time cube (STC) of the rates was employed to assess the spatiotemporal distribu-
tion of PCSC rates in women and children, considering Brazilian municipalities as the unit of
analysis and a time interval of one year. Then, we conducted the emerging hotspot analysis,
which identifies the p-value and z-score of each location in the cube, categorizing the munici-
palities into hotspots, with a tendency to grow over the period studied; cold spots, with a ten-
dency to decrease; or no pattern detected [18].

Third stage—The spatiotemporal trend. Then, we built clusters according to the tempo-
ral trend of PCSC rates in the municipalities using the Time Series Clustering tool [19], ArcGis
Pro software. This analysis clusters STC locations by similarity of the temporal trend through-
out the studied period. The clusters were created considering the “correlation” characteristic,
which groups time series that tend to remain in the same proportion among themselves,
increasing or decreasing their value.

Additionally, this analysis provides graphs showing the mean and median rates (medoids)
of the clusters formed in each year evaluated, allowing an evaluation of the general mean/
median of the series in each cluster.

Results

In Brazil, 353,119 PCSC were registered in women for prenatal care and childbirth conditions,
with 1,497,657 hospital admissions in children under two years of age, from 2008 to 2019, rep-
resenting 1.7% of the total number of admissions in the period. The mean PCSC rate in
women due to prenatal care and childbirth conditions increased by 109% over the period stud-
ied, while the mean PCSC rate in children under two years of age decreased by 34.4%
(Table 1).

Higher rates were found in municipalities in the North and Midwest for the women-related
component (Fig 1A). Higher rates were found in municipalities in the North, Northeast, Mid-
west, and scattered areas in other regions concerning children under two years of age. Despite
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Table 1. PCSC rate in pregnant women, puerperae, and children under two years of age in Brazil and macro-regions.

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
Mean Mean Mean Mean Mean Mean Mean Mean Mean Mean Mean Mean
(£sd) (£sd) (xsd) (£sd) (£sd) (£sd) (£sd) (£sd) (xsd) (xsd) (£sd) (£sd)
PREGNANT WOMEN/ PUERPERAE
Brazil 52.90 61.35 70.14 74.99 83.53 86.40 93.34 96.76 96.00 98.21 110.65 110.56
(£145.28) | (£163.14) | (£193.72) | (£192.45) | (£196.68) | (£194.95) | (£202.57) | (£198.17) | (+209.36) | (+216.12) | (£237.56) | (£225.50)
North 74.68 96.65 116.62 123.61 124.35 159.24 186.03 176.62 173.35 204.11 226.15 225.19
(£137.75) | (£166.53) | (+332.57) | (£301.03) | (+254.98) | (+326.18) | (+354.83) | (£337.07) | (£317.35) | (+346.88) | (+£388.08) | (+346.82)
Northeast 15.95 19.31 25.34 28.95 35.07 34.63 42.94 48.54 57.00 58.52 70.2 76.16
(+48.59) (£57.05) (+88.3) (+82.87) (£106.13) (£97.05) (£106.0) (£110.77) | (£133.68) | (+135.21) | (£148.52) | (£175.09)
Southeast 68.99 83.42 96.73 102.95 105.10 98.53 113.08 109.57 104.26 103.44 113.52 110.95
(£173.81) | (£179.28) | (£209.93) | (+202.52) | (£183.17) | (£173.01) | (£191.46) (+£185.0) (£199.68) | (£213.29) (£237.9) (£212.46)
South 73.62 74.36 77.51 76.3 103.79 107.95 108.16 112.51 110.78 107.12 119.36 108.93
(+£182.46) (£215.3) (£194.9) (£200.55) | (+245.93) | (+241.54) | (+235.03) | (£213.23) | (£249.78) | (+231.52) | (£257.35) | (+215.24)
Midwest 63.67 76.96 83.91 101.95 101.923 116.8 89.3 119.13 104.17 107.23 122.3 135.05
(£154.79) (£187.6) | (£211.39) | (£256.55) | (£261.58) | (+203.27) | (£183.32) | (£239.31) | (+208.75) | (£234.63) | (£230.95) | (+276.11)
CHILDREN (<2 YEARS)
Brazil 268.16 245.38 308.68 231.17 230.85 207.63 206.32 184.72 183.23 170.68 178.86 175.94
(£261.87) | (£252.82) | (£321.55) | (£259.13) | (£256.40) | (+234.25) | (+246.08) | (+206.53) | (+218.43) | (+209.93) | (£208.04) | (+205.68)
North 355.87 344.07 422.77 345.55 293.85 280.62 273.01 222.57 226.19 201.75 206.24 209.65
(£337.81) | (£332.11) | (+388.52) | (£316.94) | (+282.95) | (+268.87) | (+270.11) | (£213.91) | (£225.41) | (+207.89) | (£205.55) | (+204.08)
Northeast 278.07 271.30 366.06 274.67 253.40 235.84 223.55 197.36 196.26 190.43 191.72 182.39
(£263.68) | (£267.69) | (£367.31) | (£293.05) | (+285.54) | (£265.48) | (£257.97) | (£223.02) | (£250.16) | (+249.81) | (£242.95) | (£223.34)
Southeast 200.87 179.57 227.21 172.88 193.34 162.44 173.08 155.50 152.60 142.44 153.26 152.84
(£204.65) | (£189.70) | (+257.72) | (£212.07) | (£223.93) | (+201.74) | (+243.65) | (£191.23) | (+183.92) | (+183.92) | (£176.43) | (+197.18)
South 304.48 259.17 289.02 206.13 229.95 200.42 201.60 193.31 193.14 174.27 187.84 187.01
(£267.04) | (£256.30) | (+279.49) | (£221.10) | (+240.68) | (£199.81) | (+211.67) | (£198.35) | (£216.33) | (+189.34) | (£193.69) | (£199.90)
Midwest 297.18 253.52 322.95 228.53 219.86 210.18 208.54 182.96 176.63 157.70 172.05 174.21

(+286.38) | (+£239.78) | (+289.57) | (+236.57) | (+237.78) | (+227.53) | (£247.48) | (+194.38) | (+£184.12) | (+164.08) | (+£195.82) | (+170.11)

Sd, standard deviation

https://doi.org/10.1371/journal.pone.0269548.t001

the general improvement in this indicator, some areas have deteriorated over the four-year
periods evaluated, as is the case in the state of Roraima (Fig 1B).

The causes of PCSC in this population group have changed over the years. In 2008, 43.4%
of PCSC were caused by diseases in the “Infectious Gastroenteritis and Complications (G2)”
group, which decreased over the years, showing half of this percentage in 2019. On the other
hand, diseases related to prenatal care and childbirth (G19), which comprised 5% of PCSC at
the onset of the period, showed a significant increase over the years, reaching 15% of PCSC in
2019 (Fig 2).

In women, high-risk clusters for PCSC (High-High pattern) were found in the North and
Midwest regions (Fig 3A). In children under two years old, high-risk clusters for PCSC were
also found in these regions and the Northeast region, even with the general declining trend
(Fig 3B).

We observed an increase in PCSC rates in women due to causes related to prenatal care and
childbirth, seen from the presence of hotspots in all regions of the country, especially in the
North and Midwest and scattered areas in other regions. The predominant clusters, spatially
in the North region of the country, were those of the consecutive hotspot type, representing
locations that emerged as hotspots at the end of the time series; and sporadic hotspot (locations
where they emerged as hotspots in less than 90% of time intervals, but never as cold spots).
Besides these patterns, persistent hotspot clusters were also identified in small areas of
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Fig 1. Smoothed PCSC rate in the first thousand days. Brazil, 2008-2019. (A) PCSC rate in women due to causes related to related to prenatal care
and childbirth. (B) PCSC rate in children under two years of age.

https://doi.org/10.1371/journal.pone.0269548.9001

Tocantins and Mato Grosso do Sul, indicating locations with high rates in more than 90% of
the time series and new hotspot clusters, indicating locations that emerge as hotspots only at
the end of the time series (Fig 4A).

Concerning PCSC rates in children under two years of age, we identified spatiotemporal
clusters with a general declining trend in areas distributed throughout the country’s regions.
However, clusters of the following types were identified in some municipalities in the North
and Northeast regions: i) persistent hotspot, which represents locations with hotspots in
more than 90% of the time series; ii) diminishing hotspot, which represents the locations that
are hotspots along the time series, but show a reduction in their value; iii) sporadic hotspot,
locations where they emerged as a hotspot in less than 90% of time intervals, but never as a
cold spot; and vi) consecutive hot spot, representing locations that emerged as hot spots at the
end of the time series (Fig 4B).

Regarding the temporal trend, considering the spatial component, the municipalities were
categorized into three groups: increasing trend, decreasing trend, and non-significant trend.
In women, clusters with an increasing PCSC trend (F = 4.4; p = 0.004) were observed in most
Brazilian municipalities (n = 3,242). The municipalities with a declining PCSC trend among
women showed a decreasing overall mean rate from 2012 (Fig 5A). The clusters showed a
downswing in children under two years of age (F = -3.77; p = 0.002) in this indicator in most
of the country (n = 3,869 municipalities), with a persistent growing trend in specific areas scat-
tered throughout the territory (Fig 5B).
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Fig 2. Proportion of ACSC by groups of causes, considering the five most frequent causes. Brazil, 2008-2019. G02—Infectious gastroenteritis and
complications; GO6—Bacterial pneumonia; G07—Asthma; GO8—Lung diseases; G19—Diseases related to prenatal care and childbirth.

https://doi.org/10.1371/journal.pone.0269548.9002

Discussion

In Brazil, PCSC rates in women and children in the first 1000 days of life from 2008 to 2019
behaved differently, with a more favorable setting for children under two years old than
women. Additionally, spatiotemporal analysis identified areas of the country facing challenges
to avoid PCSC in the first thousand days of life.

While it is important to point out the existence of other determinants in the reduction of
PCSC in Brazil, studies relate the decline of PCSC in children, above all, to the expanding PHC
coverage [4-6, 20]. PCSC downswing trends in children affect the declining infant mortality
rates in the country, which dropped, especially in the first year of life [9]. In this sense, it is also
worth highlighting PHC’s role in increasing the number of children who are exclusively
breastfed up to six months of life [9], a protective factor for several childhood diseases [21].

Also, in this scope, noteworthy is the implementation of the Brazilian National Program for
Improving Access and Quality of Primary Care (PMAQ), a pay-for-performance program
implemented in 2011 [22]. The adherence of municipalities to the PMAQ, considering the
three cycles of the program (2011-2018), showed positive effects in reducing PCSC, especially
in the under-5 age group [23].

Besides PHC’s direct actions, the Bolsa Familia conditional cash transfer program encour-
aged access to health services and food, improving nutritional status and reducing child mor-
tality rates. In the nutritional field, we have seen a declining prevalence of height and weight
deficits for age in the last two decades, equating some regions, such as the Northeast to the
Southeast regions [9]. These associated factors may be related to lower PCSC in children
under two years of age.
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women, for causes related to related to prenatal care and childbirth. (B) PCSC in children under two years of age.
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Fig 5. Time-series clustering of PCSC over the first thousand days. (A) Spatiotemporal clusters of PCSC rates in women due to causes related to
prenatal care and childbirth. (B) Spatiotemporal clusters of PCSC rates in children under two years old.
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Despite the declining trend, we still identified sensitive areas in the country, and high PCSC
rates persist in children under two years of age, which may be because that location and access
to health services are determining factors for improving maternal and neonatal care. Thus, the
availability of health services alone does not ensure the prevention of hospital admissions [24].

Socioeconomic and demographic factors can also modify the behavior of this indicator. A
Brazilian study evaluating PCSC in children under the age of five points to inequalities in this
indicator’s rates when evaluating the ethnicity/skin color component, which indicates that
indigenous children had higher admission rates in the North and Midwest regions [25].
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In contrast to the improvements identified in children under two years of age, we noted a
growing trend over the years when assessing PCSC rates in pregnant women/puerperae. Other
studies that only evaluated the component of PCSC related to childbirth and postpartum
showed a slight reduction [7] and even an increase in hospital admissions related to this group
of conditions [26].

The maternal mortality ratio showed a slight decrease in the last decade in Brazil, being far
from reaching adequate numbers. Perinatal conditions are the leading group of causes of
death in Brazil and represent problems related to the quality of prenatal care (attribution of the
PHC), but are also related to the access and quality of hospital care at the time of delivery and
childbirth [9].

The North, Midwest, and Northeast areas evidenced the worst settings for PCSC related
to prenatal care and delivery. Despite the general improvement in indicators related to pre-
natal care [27], we still find some differences in the services provided by the PHC at prenatal
care, where the proportion of women who had six or more visits during pregnancy is higher
among whites, with higher-income, and living in the South region. In contrast, lower-
income women receive less guidance during prenatal care, especially in the Midwest and
North regions [28].

Also, in this sense, a study that evaluated the quality of prenatal care carried out by PHC
teams in Brazil points out that the North region had a lower prevalence of PHC facilities
(UBS) with an adequate structure, while the South and Southeast regions had better structure,
adequacy of test requests, and users receiving guidance [29]. These findings point to an
improved prenatal care, but with the same differences related to the regions of the country,
besides gaps related to the size of the municipality, population size, and HD], and the structure
was better in small municipalities with more extensive PHC coverage and the request for tests
was more prevalent in larger municipalities with lower PHC coverage [29].

Our search efforts could not find other studies evaluating PCSC in the 1000 days in Brazil.
Also, studies including parts of this population (pregnant women, puerperae, or children)
were conducted using only local data before the period considered in our study and without
considering the entire national territory.

As limitations of this work are the secondary data, which can lead to inaccurate and incon-
sistent information. In this sense, the available data did not allow us to identify PCSC for
causes other than those indicated in the group "Diseases related to prenatal care and delivery",
which can lead us to underestimate the PCSC rates in the group of pregnant women and puer-
perae. The ecological fallacy needs to be taken into account, so it is not possible to make infer-
ences to the individual level. Another limitation is the non-inclusion of confounders on the
analyses. Although our proposal has included spatial weightings of the indicators, we under-
stand that other variables could help to explain the spatial distribution found in the study. So,
future studies can further investigate the causes of PCSC in women in this period of life,
including the role of the income level, the access to primary care services, and the availability
of hospital beds in municipalities on the PCSC.

We can conclude that there is a reduction in Brazilian PCSC rates in children under two
years of age. However, significant PCSC rates persist in pregnant women and puerperae,
increasing over the years, indicating problems in accessing the health system or its perfor-
mance. In this sense, the identification of sensitive areas for PCSC in the first thousand days
can lead to local epidemiological investigations and guide managers’ actions in search of inter-
ventions in this reality, with a declining inequality in the distribution, access, and quality of
health services provided within the Brazilian PHC.
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