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Abstract The study addresses the historical dis-
parities in the distribution of the medium- and
high-complexity health network and the limits to
budget adjustments between the municipality of
Rio de Janeiro and its neighboring municipalities
of the Metropolitan region 1. An ecological study
was conducted with data related to the munici-
pality of Rio de Janeiro, chosen because it has a
large assistance network, while located on the
borders of vulnerable and underprivileged ar-
eas, characterizing a locus that is representative
of the situations faced throughout the country. A
decrease in the gross values of the programmed
quotas in all municipalities of Rio de Janeiro was
observed from 2016 onwards. The temporal trend
of the programmed quotas remained stable for all
municipalities in the Metropolitan Region 1, even
with significant increases in the accomplished
quotas for neighboring municipalities. The re-
sulting overload in local expenditure prevents the
increase of capacity to anticipate fluctuations in
demand, both known and unexpected ones, com-
promising the responsiveness of the health system
regarding its regular operation, as well as the abil-
ity to adjust to cope with extraordinary events,
essential characteristics of resilience.
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Introduction

The regionalization and fiscal and administrative
decentralization of the Brazilian Unified Health
System (SUS, Sistema Unico de Saiide) aims to
allow local governments to better identify spe-
cific needs. Although SUS financing is tripar-
tite, with responsibilities at the federal, state and
municipal levels of government, each federated
entity has decision-making autonomy in the ap-
plication of resources and the implementation of
programs’. This decentralization has made the
municipal sphere a protagonist in the manage-
ment of the assistance network, giving its man-
agers the role of meeting the peculiarities of each
region. Therefore, to ensure access throughout
the territory, resources are allocated to funds and
transferred to states and municipalities. At the
municipal level, it is the Municipal Health Fund
that exercises financial control and execution, al-
locations and transfers.

As for the governments participation, the
transfers of resources to states and municipal-
ities are defined by Ministerial Ordinance n.
204/2007, of which text was transcribed into the
Consolidation Ordinance n. 6 and modified by
Ordinance n. 3,992/2017, concentrating financ-
ing groups in a single funding block, including
that intended for outpatient and hospital actions
and services, defining them as a limit or finan-
cial ceiling for Medium and High Complexity
(MHC), with these being the most significant
among the levels of care**.

This scenario highlights the complexity of ac-
tion planning, the organization of care networks
and the dimensioning of health services, espe-
cially regarding the role of large Brazilian urban
centers in regions that share borders with vul-
nerable territories, different population sizes and
scarce access to healthcare, as is the case of the
municipality of Rio de Janeiro (MR]), bordering
several municipalities with a low Human Devel-
opment Index (HDI).

The SUS is historically underfunded, as the
30% of the social security budget for financing
public health actions and services defined by the
Federal Constitution has never been effectively
met. However, after the 2015 crisis, an increase
was observed in municipal health spending, as
well as in the fiscal dependence to fund services,
affecting mainly small municipalities with lower
per capita income*>.

Although there are legal mechanisms that
allow states and municipalities to request an
increase in the value of the MHC ceiling to the
Ministry of Health, the implementation of Con-
stitutional Amendment (EC, Emenda Consti-
tucional) n. 95 known as ‘Expenditure ceiling,
in 2016, changed the fiscal regime of health,
arresting expenses for 20 years and freezing the
contribution of federal resources in the health
area at 2015 levels, overloading the local financ-
ing contribution”®.

Considering that resilience in health resides
in the ability to maintain essential public health
functions operating effectively and with quality,
even while the system adjusts to respond to unex-
pected crises®!!, the impacts of this scenario were
felt, especially, in the context of the COVID-19
pandemic. However, health services are affected
every day by unexpected events, more or less in-
tensely and with varying severity'>'*. Therefore,
resilience must be an attribute developed contin-
uously, so that SUS services are able to maintain
their regular operations, even when dealing with
the intense variability caused by the dynamic
contexts of territories.

The MR]J, given its greater availability of re-
sources and more established care network, per-
forms care procedures at the MHC level for all
other municipalities in the state of Rio de Janeiro.
According to data related to the period between
January and December 2021 - a very difficult pe-
riod of the COVID-19 pandemic - this scenario
meant that, by subtracting the scheduled finan-
cial quota from the executed financial quota, that
is, the amount agreed with the other municipal-
ities of the state with all the provided services,
there was a deficit of R$ -886,258,093.

In this context, the MHC ceiling of the MR] is
especially pressured by demand from Metropoli-
tan Region 1 itself, which includes very populous
municipalities, such as Duque de Caxias, Belford
Roxo, Nova Iguagu, and the Capital city itself.
Therefore, the present study addresses the tran-
sition of users between the MR]J and other mu-
nicipalities bordering the Metropolitan region
1, aiming at exploring how historical regional
disparities in the distribution of health services
affect municipal management, highlighting how
the concentration of the assistance network at the
MHC level interferes with the maintenance of
the regular operation of SUS services, damaging
their state of preparedness, responsiveness and
resilience.



Methods
Research design

This is an ecological cross-sectional study of a
temporal series, of a quantitative nature, carried
out using public data available in the informa-
tion systems of the Department of Informatics
of the Unified Health System (DATASUS). The
study data refer to the MR], chosen because it
has a large assistance network, at the same time
as it share borders with municipalities that are
underdeveloped and lacking in health services,
characterizing a locus that, although specific, is
representative of the situations faced in the scope
of the SUS throughout the country.

This article was prepared in accordance with
the recommendations of the EQUATOR Net-
work guidelines and the Strengthening the Re-
porting of Observational Studies in Epidemiolo-
gy (STROBE)** checklist.

Research environment

According to the Rio de Janeiro Municipal
Health Plan for the triennium 2022-2025"%, the
MR] assistance network is distributed among
eight Programmatic Area Coordinations (CAP,
Coordenadorias de Areas Programdticas), cover-
ing the entire territory of the municipality (which
serves approximately 6,775,561 inhabitants, ac-
cording to IBGE data), namely: CAP 1.0 (central
region); CAP 2.1 (south zone); CAP 3.1, CAP 3.2,
CAP 3.3 (northern zone); CAP 4.0, CAP 5.2 and
5.3 (west zone).

The Rio de Janeiro Municipal Health Plan also
describes that the medium- and high-complexity
care network has eight urgency/emergency hos-
pitals and two first aid hospitals, six specialized
and smaller hospitals, and four psychiatric units,
in addition to two pediatric hospitals and one
geriatric hospital, 11 maternity wards and an in-
house birth center. These units represent a total
of more than 700 rooming-in beds (for mothers
and babies) and 295 neonatal IC/ICU beds. The
municipality also has 2 institutes: the Jorge Vaits-
man Veterinary Medicine Unit and the Annes
Dias Nutrition Institute (Inad).

Furthermore, the MR] network also includes
18 Psychosocial Care Centers (CAPS, Centro de
Atengdo Psicossocial), 6 Psychosocial Care Cen-
ters for Alcohol and Other Drugs (CAPSad, Cen-
tro de Atengdo Psicossocial para Alcool e Outras
Drogas) - two of them with adult reception units
(UAA, Unidade de Acolhimento para Adultos) -

and 8 Child Psychosocial Care Centers (CAPSI,
Centro de Atengdo Psicossocial Infantil), totaling
32 specialized units of its own. Another three
units from the state and federal networks com-
plete the network of 35 CAPS.

However, this is not the same reality ob-
served in other municipalities in the state of Rio
de Janeiro, especially those bordering the capital,
which show fragmented care, reduced capaci-
ty for human resources in health,an insufficient
hospital network and high prevalence of vulner-
able territories, since among their municipali-
ties, they have those with the lowest HDIs in the
state'®.

Collection procedures

All data used in this study are freely accessible
and were collected from the DATASUS database.
Information related to the process of evaluation,
control, regulation of planning and financial
management of the Municipal Health Secretar-
iat of Rio de Janeiro (SMS-Rio) was included,
available in the Medium- and High-Complexity
Financial Limit Control System (SISMAC, Siste-
ma de Controle do Limite Financeiro da Média e
Alta Complexidade), the Information System on
Public Health Budgets (SIOPS, Sistema de Infor-
magoes sobre Orcamentos Publicos em Saiide) of
the Ministry of Health; the Computerized System
for Agreed and Integrated Programming (SISP-
PI, Sistema Informatizado para a Programagdo
Pactuada e Integrada), of the State Health Secre-
tariat of Rio de Janeiro (SES-R]); in addition to
the Decentralized Hospital Information System
(SIHD, Sistema de Informacgdo Hospitalar Descen-
tralizado).

Analysis procedures

A temporal trend analysis was carried out us-
ing the inflection point regression model (Join-
point Regression)'” of data related to scheduled
and executed financial quotas, and the types of
hospitalizations with greater demands, carried
out by hospital units in the city of Rio de Janeiro,
for each of the 12 municipalities in the Metropol-
itan Region I of the state of Rio de Janeiro from
2013 to 2021. The Joinpoint Regression Program,
version 4.9.1.0, was used for these analyses.

Joinpoint is a temporal series analysis meth-
od that identifies points of change or inflection
in the trend of a data series. Regression analyses
with jointpoints indicate whether one or more
segments should be included in a linear regres-
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sion to signal any change in temporal trend, re-
jecting the null hypothesis that no points should
be added. The results of these analyses allow the
estimation of the Annual Percent Change (APC)
of the investigated trend, as well as the measure-
ment of its 95% confidence interval (95%CI) and
statistical significance. The model was adjusted
assuming the possibility of one to one inflection
point, which implies a straight line or a line with
two segments'®.

The main difference between joinpoint and
other statistical temporal analysis methods is
that it is specifically designed to deal with data
series that have changes in trend, whereas oth-
er methods such as linear trend analysis or least
squares trend analysis , assume that the trend is
constant over time. Furthermore, joinpoint al-
lows the identification of multiple change points
in the trend, whereas other methods generally
only allow the identification of a single trend. The
joinpoint can also be used to estimate the magni-
tude of change in the trend, which is important in
many types of analysis, such as analyzing trends
in epidemiological or economic data. In the tem-
poral trend analysis, a significance level of 5%
was established. Absolute and relative frequency
tables were also used to describe the distribution
of MHC financial quotas for each municipality in
Metropolitan Region I and the number of hospi-
talization beds in the municipality of Rio de Ja-
neiro demanded by other municipalities.

Limitations

The present study is limited to open and
available data from DATASUS information sys-
tems. Furthermore, an impact analysis was not
established, as this would be additional data that
was not found or made available.

Results
MHC financial quotas

The programmed and executed MHC quotas
in the municipalities of Metropolitan Region 1 of
the state of Rio de Janeiro were evaluated from
2013 to 2021. In relation to the programmed quo-
tas, a decrease in gross values was observed in all
municipalities for the year 2016 and information
for the years 2017 and 2018 was unavailable. Rio
de Janeiro was the municipality with the highest
programmed quota throughout the analyzed pe-
riod, followed by the municipalities of Duque de

Caxias, Nova Iguagu, Belford Roxo and Sao Jodo
de Meriti (Table 1). From 2019 to 2021, the ex-
ecuted quota exceeded the programmed one in
the municipalities of Belford Roxo, Sdo Jodo de
Meriti, Duque de Caxias, Magé, Mesquita and
Queimados. In Rio de Janeiro and Nova Iguagu,
observing the same period, the executed quota
was lower than the programmed quota in 2020,
only.

The temporal trend of programmed quotas
(MHC) remained stationary for all municipali-
ties in the Metropolitan Region of R], during the
analyzed period (2013-2021). The municipalities
of Belford Roxo, Duque de Caxias, Magé, Mes-
quita, Nova Iguacu, Queimados, Rio de Janeiro
and Sdo Jodo de Meriti showed significant in-
creases in executed quotas (MHC) in one of the
observation periods (Table 2).

Japeri was the only municipality that showed
a significant decrease in the quota executed in
the period 2013-2016, with an annual percent
change (APC) of -20%. In the municipalities of
Itaguai, Nilopolis and Seropédica, the executed
quota (MHC) remained stationary throughout
the period (Table 2).

Hospitalizations

The greatest demands for hospitalizations in
health units in the city of Rio de Janeiro by resi-
dents of Metropolitan Region 1 of Rio de Janeiro,
from 2013 to 2021, were related to surgical, clin-
ical, obstetric and pediatric beds (Table 3). It was
observed that all municipalities in Metropolitan
Region 1 required hospitalizations in health units
in the city of Rio de Janeiro, highlighting the mu-
nicipalities of Belford Roxo, Duque de Caxias,
Nova Iguacu and Sdo Jodo de Meriti (Table 4).

The temporal analysis indicated an increase
of 16.7% per year (95%CI: 3.9 to 31.1) in obstet-
ric hospitalizations in the period from 2013 to
2018 for residents of the municipality of Belford
Roxo. Clinical hospitalizations of patients living
in Duque de Caxias increased by 3.6% per year
(95%CI: 1.5 to 5.8) in the period from 2013 to
2021.

Clinical and pediatric hospitalizations of res-
idents of Nova Iguacu increased, respectively, by
3.1% (95%CI: 1.1 to 5.1) and 3.2% (95%CI: 1.3
to 5.8) per year in the period from 2013 to 2021.
Obstetric hospitalizations of residents of Sdo Jodo
de Meriti showed an increase of 22.1% (95% CI:
12.5 to 32.6) per year in the period from 2013 to
2018 and a significant decrease in 22.8% (95%Cl:
-34.2 to -9.4) per year for the period from 2018



Table 1. Programmed and executed financial quotas (MHC) by reference year and municipality in the
Metropolitan Region of Rio de Janeiro, 2013-2021. Gross values per million Reais (R$).

v

Municipalities/ Year
Financial quotas 2013 2014 2015 2016 2017 2018 2019 2020 2021

Belford Roxo

Programmed 42.22 42.87 43.07 17.98 - - 30.1 35.59 37.08

Executed 44.02 4374 4262 3696 2149 6645 57.01  80.07 194.12

% 4.3 2.0 -1.0  105.6 - - 894  125.0 4235
Duque de Caxias

Programmed 76.65 77.34 7844 3273 - - 6097 8129 82.29

Executed 55.71 7898 9376 8256 7581 100.28  127.8 160.94  818.23

% -27.3 2.1 195 1522 - - 109.6 98.0 894.3
Itaguai

Programmed 6.47 6.52 652 272 - - 5 6.67 6.73

Executed 6.69 1095 1157 831 537 5.41 7.55 7.44 22.34

% 34 67.9 775 205.5 - - 51.0 11.5 2319
Japeri

Programmed 7.66 7.33 6.74 279 - - 5.34 6.88 6.97

Executed 6.3 5.09 356 292 333 3.81 4.05 2.99 3.8

% -17.8 -30.6 -47.2 4.7 - - -24.2 -56.5 -45.5
Magé

Programmed 13.58 13.55 1348  5.62 - - 1087 1448 14.48

Executed 16.76 1477 1821 1991 2411  29.66  29.16  34.37 43.94

% 234 9.0 351 2543 - - 168.3 137.4 203.5
Mesquita

Programmed 10.91 10.41 9.97 413 - - 6.75 9 8.99

Executed 4.83 7.61 8.73 84 548  11.29 946 1351 13.27

% -55.7 -26.9 -12.4 1034 - - 40.1 50.1 47.6
Nil6polis

Programmed 6.98 6.97 7.33 3.09 - - 6.08 7.73 7.87

Executed 8.02 8.12 9.66 8.69 6.6 9.72 4.55 10.73 7.99

% 14.9 16.5 31.8 181.2 - - -25.2 38.8 1.5
Nova Iguagu

Programmed 70.79 73.67 74.82  31.19 - - 58.08 78.03 77.31

Executed 4491 55.04 62.66 67.44 55.61 61.32 60.43 67.48 189.7

% -36.6 -25.3 -16.3  116.2 - - 4.0 -13.5 145.4
Queimados

Programmed 10.2 10.15 9.61 4 - - 8.14 10.54 11.06

Executed 13.1 12.58 10.82  10.68 11.9 13.71 14.35 14.52 16.85

% 28.4 239 12.6  167.0 - - 76.3 37.8 52.4
Rio de Janeiro

Programmed 687.57  689.06 689.89 287.37 - - 4742 646.52  644.85

Executed 522.41 577.07 583.94 531.3 485.31 521.55 538.36 644.35 1587.98

% -24.0 -16.3 -15.4 849 - - 13,5 -0.3 146.3
Sao Jodo de Meriti

Programmed 29.68 30.45 3055 12.74 - - 2349 29.7 30.4

Executed 24.77 2646 3245 39.59 3274  39.86 4492 3854 128.9

% -16.5 -13.1 6.2 2108 - - 91.2 29.8 324.0
Seropédica

Programmed 3.55 3.57 3.58 1.5 - - 2.92 39 391

Executed 4.52 3.49 297 248 239 43 3.56 3.01 11.67

% 27.3 -2.2 -17.0 653 - - 21.9 -22.8 198.5
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Table 2. Estimates of percent variations in MHC programmed and executed quotas per million Reais (R$) in the
municipalities of the Metropolitan Region of Rio de Janeiro, Brazil, 2013-2021.

Municipalities/type Period APC 95%CI AAPC 95%CI
of quota
Belford Roxo
Programmed 2013 - 2021 -2.7 -8.5a34 -2.7 -8.5t03.4
Executed 2013 - 2019 4.4 -11.4223.0
2019 - 2021 88.8* 18.3a201.6
2013 - 2021 - - 21.1* 7.4 t0 36.5
Duque de Caxias
Programmed 2013 - 2021 0.5 -54a6.9 0.5 -5.4t06.9
Executed 2013 - 2019 3.0 -7.3a14.5
2019 - 2021 199.1* 140.5 2 272
2013 - 2021 - - 34.5* 25.7t0 43.9
Itaguai
Programmed 2013 - 2021 0.1 -59a6.4 0.1 -5.9t0 6.4
Executed 2013 - 2019 -9.8 -29.9a16.1
2019 - 2021 89.1 -28.72401.5
2013 - 2021 - - 8.6 -12.7 to 35
Japeri
Programmed 2013 - 2021 -1.4 -7.3a4.9 -1.4 -7.3t04.9
Executed 2013 - 2016 -20.4% -33.8a-4.4
2016 - 2021 4.2 -6.4a16
2013 - 2021 - - -5.8 -12.0t0 0.8
Magé
Programmed 2013 - 2021 0.7 -5.3a7.0 0.7 -5.3t07.0
Executed 2013 - 2021 14.5* 11.5a17.5 14.5% 11.5t0 17.5
Mesquita
Programmed 2013 - 2021 -3.0 -9.0a34 -3 -9.0to0 3.4
Executed 2013 - 2021 10.1* 4.3al6.1 10.1* 4.3to16.1
Nilépolis
Programmed 2013 - 2021 1.3 -4.5a7.4 1.3 -4.5t07.4
Executed 2013 - 2021 1.2 -4.8a7.5 1.2 -4.8t07.5
it continues

to 2021. Hospitalizations of Itaguai residents to
surgical and clinical beds increased in the period
from 2013 to 2018, respectively, 9.1% (95%CI: 1.4
to 18.4) and 10.5% (95%ClL: 3.9 to 17.4) per year,
while obstetrics beds showed a significant reduc-
tion of 24.3 % per year (95%CI: -41.9 to -1.4) in
the period from 2018 to 2021.

Occupancy of obstetric beds by Magé resi-
dents showed a percentage increase of 15% per
year (95%CIL: 2.8 to 28.7) in the period from
2013 to 2017 and a reduction of 12.7% per year
(95%CI: - 22.7 to -1.3) in the period from 2017
to 2021, whereas pediatric beds showed a signif-
icant decrease of 3.5% per year (95%CI: -6.9 to
0.1) during the period from 2013 to 2021. Ob-
stetric hospitalizations of residents of Mesquita
required a significant increase of 53.1% per year

(95% CI: 17.2 to 100.1) of beds in health units in
the municipality of Rio de Janeiro, in the peri-
od from 2013 to 2017. A significant, albeit more
discreet, increase was also observed for clinical
beds: an increase of 6.6% per year (95%CI: 3.7 to
9.7) in the period from 2013 to 2021.

A significant annual percentage increase in
the number of beds occupied by Nilopolis resi-
dents was observed for the period from 2013 to
2021. Hospitalizations due to clinical, obstetric
and pediatric reasons showed, respectively, an
annual increase of 8.3%, 24.3% and 20.7% for this
period (Table 4).

The municipality of Japeri, even with the exe-
cuted quota below the programmed one in prac-
tically all years of the analyzed period (2013 to
2021) (Table 1), required admissions to hospital



Table 2. Estimates of percent variations in MHC programmed and executed quotas per million Reais (R$) in the
municipalities of the Metropolitan Region of Rio de Janeiro, Brazil, 2013-2021.

Municipalities/type Period APC 95%CI AAPC 95%CI
of quota
Nova Iguagu
Programmed 2013 - 2021 0.7 -53a7 0.7 -53t07
Executed 2013 - 2019 -0.5 -8.8a8.6
2019 - 2021 81.3* 329a147.1
2013 - 2021 - - 15.6* 7.6 to 24.2
Queimados
Programmed 2013 - 2021 0.8 -52a7.1 0.8 -52t07.1
Executed 2013 - 2016 -5.9 -14.8a3.9
2016 - 2021 8.9% 50al3.1
2013 - 2021 - - 3.1 0.0to 6.4
Rio de Janeiro
Programmed 2013 - 2021 -1.5 -7.5a5.0 -1.5 -7.5t05
Executed 2013 - 2019 -3.3 -7.7al.2
2019 - 2021 81.2* 529a114.8
2013 - 2021 - - 13.1* 8.8t017.6
S30 Jodo de Meriti
Programmed 2013 - 2021 -0.4 -6.2a5.8 -0.4 -6.2t05.8
Executed 2013 - 2019 5.7 -2.8a14.9
2019 - 2021 78.8* 33.3a139.7
2013 - 2021 - - 20.5* 12.6 to 29
Seropédica
Programmed 2013 - 2021 1.1 -49a74 1.1 -49to 74
Executed 2013 - 2019 -3.9 -179a124
2019 - 2021 91.9 -22.6a375.4
2013 - 2021 - - 14.2 -4.6 to 36.8

APC: annual percent change; AAPC: average annual percent change; *p-value < 0.05.

Source: Authors.

Table 3. Hospitalizations in the city of Rio de Janeiro of
patients residing in Metropolitan Region I of the state
of Rio de Janeiro, Brazil, 2013-2021.

Total
Type of bed/year hospitalizations

n (%)
Surgical 724.837 (34.9)
Clinical 571.805 (27.5)
Obstetrics 507.344 (24.4)
Pediatrics 193.693 (9.3)
Psychiatry 27.468 (1.3)
Chronic patients 17.110 (0.8)
Day bed/mental health 12.641 (0.6)
Day bed/surgical 11.593 (0.6)
Mental health (clinical) 6.400 (0.3)
Sanitary pulmonology (thisiology) 2.002 (0.1)
Day bed/Aids 1.799 (0.1)
Rehabilitation 810 (0)
Day bed/post-transplant 61 (0)
complications
Total 2,077.563 (100)

Source: Authors.

units in the municipality of Rio de Janeiro (Table
4). Beds occupied by residents of the city of Japeri
showed a positive annual percentage variation
for clinical and pediatric hospitalizations in the
period from 2013 to 2021 and obstetric hospital-
izations in the period from 2013 to 2018, but they
were not statistically significant (Table 4).

Discussion

According to Hollnagel®, the resilience of orga-
nizational systems immersed in an unstable envi-
ronment develops from the strengthening of per-
manent and evolution capabilities, particularly
the capabilities of anticipating potential demands
that threaten the regular operation; of monitor-
ing the environment to identify critical short-
term threats; of learning from past experiences
and broadly disseminating knowledge; and thus,
promptly responding to demands. In the case of
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Table 4. Estimates of percent variations in hospitalizations in the municipality of Rio de Janeiro of patients from
the Metropolitan Region of the state of Rio de Janeiro, Brazil, 2013-2021.

Municipalities/type .o olizations  Period APC 95%CI AAPC 95%CI
of hospitalization
Belford Roxo
Surgical 19,525 2013 - 2021 -1.9 -4.4t0 0.7 -1.9 -4.4t00.7
Clinical 13,417 2013 - 2021 1.6 -1.3t0 4.6 1.6 -1.3t0 4.6
Obstetrics 2013 - 2018 16.7* 3.9to31.1
2018 - 2021 -24.7 -43.91t0 0.9
3,055 2013 - 2021 - - -1 -9.8t0 8.7
Pediatrics 2013 - 2019 3.5 -1t0 8.3
2019 - 2021 -12.5 -34.6t0 17.2
3,046 2013 - 2021 - - -0.7 -6.2to 5.1
Duque de Caxias
Surgical 33,937 2013 - 2021 -1.5 -4.1to1 -1.5 -4.1to1l
Clinical 23,039 2013 - 2021 3.6* 1.5t05.8 3.6* 1.5t0 5.8
Obstetrics 9,074 2013 - 2021 -0.6 -10.2 to 10 -0.6 -10.2to 10
Pediatrics 5,746 2013 - 2021 1.4 -2.6t0 5.6 1.4 -2.6t0 5.6
Nova Iguagu
Surgical 32,077 2013 - 2021 -1.1 -4.6 to 2.5 -1.1 -4.6 to 2.5
Clinical 20,558 2013 - 2021 3.1* 1.1to 5.1 3.1* 1.1to 5.1
Obstetrics 5,489 2013 - 2021 6.5 -2.2to 16 6.5 -2.2to 16
Pediatrics 4,441 2013 - 2021 3.2% 1.3t05.8 3.2% 1.3t05.8
Sao Jodao de Meriti
Surgical 24,039 2013 - 2021 -2 -51to1.3 -2 -5.1to1.3
Clinical 17,419 2013 - 2021 1.9 -0.8 to 4.6 1.9 -0.8t0 4.6
Obstetrics 4,147 2013 - 2018 22.1* 12.5t0 32.6
2018 - 2021 -22.8* -342t0-9.4
2013 - 2021 - - 2.8 -2.7t0 8.7
Pediatrics 3,517 2013 - 2021 2.3 -1.3t0 6 2.3 -1.3t06
Rio de Janeiro
Surgical 574,077 2013 - 2021 -0.9 -3.6t0 1.9 -0.9 -3.6t0 1.9
Clinical 469,862 2013 - 2021 2.9* 0.3t0 5.6 2.9* 0.3t0 5.6
Obstetrics 478,027 2013 - 2017 3.6 -3.6to11.3
2017 - 2021 -5.4 -119to 1.6
2013 - 2021 - - -1 -4.5t0 2.6
Pediatrics 170,751 2013 - 2021 -1.7 -3.6t0 0.1 -1.7 -3.6t00.1
Itaguai
Surgical 4,637 2013 - 2018 9.1* 1.4t0 184
2018 - 2021 -15.2 -294t01.8
2013 - 2021 - - -0.7 -6.5t05.4
Clinical 2,446 2013 -2018 10.5% 39t0 174
2018 - 2021 -11.6 -35.6to 21.5
2013 - 2021 - - 4.5 -2.1to11.5
Obstetrics 1,159 2013 - 2018 514 -6.9 to 146.1
2018 - 2021 -24.3* -419to-14
2013 - 2021 - - 7.1 -11.9 to 30.1
Pediatrics 697 2013 - 2021 5.2% 1.1t0 9.5 5.2* 1.1t0 9.5

it continues

public health systems, these capabilities must be  public health functions, both in crisis situations
consolidated to maintain the stability of essential ~ and during the normal operation of services**..



Table 4. Estimates of percent variations in hospitalizations in the municipality of Rio de Janeiro of patients from
the Metropolitan Region of the state of Rio de Janeiro, Brazil, 2013-2021.

Municipalities/type pyiializations  Period APC 95%CI AAPC 95%CI
of hospitalization
Japeri
Surgical 3,309 2013 - 2021 -2.4 -6.1to 1.5 -2.4 -6.1to 1.5
Clinical 1,914 2013 - 2021 2.2 -1.5t06 2.2 -1.5t06
Obstetrics 403 2013 - 2018 11.7 -2.8t028.3
2018 - 2021 -22.4 -43.8t07.2
2013 - 2021 - - -2.6 -12.3t0 8.2
Pediatrics 577 2013 - 2021 0.7 -3.8t05.4 0.7 -3.8t05.4
Magé
Surgical 7,503 2013 - 2021 2 -3.3t07.6 2 -3.3t07.6
Clinical 4,071 2013 - 2021 2.6 -1.4t06.9 2.6 -1.4t0 6.9
Obstetrics 1,257 2013 - 2017 15.0% 2.8 t0 28.7
2017 - 2021 -12.7* -22.7t0-1.3
2013 - 2021 - - 0.2 -5.5t06.3
Pediatrics 1,192 2013 - 2021 -3.5% -6.9 to -0.1 -3.5* -6.9t0-0.1
Mesquita
Surgical 7,787 2013 - 2021 2.4 -1.8t0 6.9 2.4 -1.8t0 6.9
Clinical 5,711 2013 - 2021 6.6* 3.7t09.7 6.6* 3.7t09.7
Obstetrics 1,342 2013 - 2017 53.1* 17.2 to 100.1
2017 - 2021 -9 -17.5t0 0.5
2013 - 2021 - - 18.1* 6.8 to 30.6
Pediatrics 1,151 2013 - 2017 18.8 -1.7to 43.5
2017 - 2021 -3.2 -15.4t010.8
2013 - 2021 - - 7.2 -1.2to 16.4
Nil6polis
Surgical 8,243 2013 - 2021 2.2 -1.2to 5.6 2.2 -1.2t0 5.6
Clinical 7,511 2013 - 2021 8.3* 56to1l 8.3* 5.6to11
Obstetrics 2,134 2013 - 2017 74.3% 32.9to 128.6
2017 - 2021 -11.4* -19.2to -3
2013 - 2021 - - 24.3% 12.3 to 37.5
Pediatrics 1,248 2013 - 2018 20.7* 5.21t038.4
2018 - 2021 -13.4 -314t09.4
2013 - 2021 - - 6.6 -2.3t016.2
Queimados
Surgical 6,954 2013 - 2021 -0.4 -5.2to 4.5 -0.4 -52t04.5
Clinical 4,325 2013 - 2021 0.6 -3.4t0 4.6 0.6 -3.4t04.6
Obstetrics 798 2013 - 2017 19.5 -16.2t0 70.4
2017 - 2021 -12.7 -32.8t013.5
2013 - 2021 - - 2.1 -12.6 t0 19.4
Pediatrics 863 2013 - 2021 0.1 -2.7t02.9 0.1 -2.71t02.9
Seropédica
Surgical 2,637 2013 - 2021 7.2 -1.8to 17 7.2 -1.8to 17
Clinical 1,435 2013 - 2021 6.3 -2to 15.2 6.3 -2to 15.2
Obstetrics 510 2013 - 2021 3.9 -6.3to0 15.3 3.9 -6.3to 15.3
Pediatrics 464 2013 - 2015 -36.1 -69.2 to 32.5
2015 - 2021 6.1 -16.6 to 35.1
2013 - 2021 - - -6.5 -22to 12.1

APC: annual percent change; AAPC: average annual percent change; *p-value < 0.05.

Source: Authors.
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On average between the years 2013 and 2021,
regarding hospital admissions carried out by the
MRJ to other municipalities in the state, there
is a prevalence of medium-complexity care. At
the same time, when evaluating the nature of
hospital admissions, it is observed that there is
a greater provision of services to the municipali-
ty of Duque de Caxias, related mostly to elective
services, despite having similar values related
to the demand for urgency/emergency services.
Next, Nova Iguagu appears in the second place,
Séo Jodo de Meriti in the third, with Magé and
Nil6polis occupying the fourth and fifth places,
with the abovementioned municipalities being
those that have the greatest impact on the MHC
assistance network in the MR]J.

Therefore, even though the MR] offers health
services to the entire state of Rio de Janeiro and,
fundamentally, to the Metropolitan Region 1, it is
unable, through official mechanisms, to relocate
the financial ceilings of neighboring municipal-
ities to the provided services. Furthermore, it is
evident from the data presented herein that there
is an increase in the costs of MHC procedures
and their long-term effects are of concern (given
the population epidemiological profile), while fi-
nancing remains limited to the ceiling.

As this scenario highlights weaknesses in
the institutional capacity of the SUS in MR] to
monitor pressures on demand arising from near-
by municipalities, the impossibility of relocating
MHC ceilings brings losses to the capacity to
promptly respond to both emerging and routine
demands. In this sense, the difficulty of develop-
ing a resilient behavior in the short term is more
evident, given the difficulty of mobilizing imme-
diate resources to meet the demands of neigh-
boring municipalities.

However, the institutional capacity to antic-
ipate pressures on demand in the long term is
also weakened, since the impossibility of relo-
cating MHC ceilings makes it difficult to plan
and mobilize contingency resources for sudden
increases in demand, an essential aspect for re-
silience. Recent literature describes this scenario,
highlighting its relationship with the worsening
of health underfunding and the consequences
for the maintenance of essential SUS operations
at different levels of care in different parts of the
country?%.

It is observed that regional proximity and
commuting migration (the daily movement of
people leaving the municipalities where they live
and heading to another one) towards the MR],
impact the organization capacity and time to

undergo exams and screening procedures, of me-
dium and high complexity, overloading the MR]
health system.

Moreover, the change in the epidemiologi-
cal profile and the population aging, technolog-
ical advances in health and high costs for the
treatment of chronic degenerative diseases have
increasingly and continuously challenged the
institutional capacity of the SUS. However, the
consolidation of the fiscal austerity agenda after
the impeachment of President Dilma Roussef in
mid-2016 and the promulgation of EC 95 shortly
thereafter led the underfunding of the SUS to an
even more severe level of defunding®, compro-
mising programs and preventing the adequate de-
velopment of resilient capabilities to unexpected
fluctuations in demand - both typical ones, such
as those caused by the transition of users in Rio
de Janeiro assessed in this study, and more dis-
ruptive ones, such as the COVID-19 pandemic.

As of 2019, President Bolsonaro govern-
ment’s ultraliberal agenda accentuated this sce-
nario, and the results of the COVID-19 pandem-
ic in Brazil, the second epicenter of the disease
worldwide®, illustrate to a certain extent how
the resilient capabilities of the SUS were affect-
ed by the policy employed over the last six years,
even though the SUS has shown potential for a
resilient performance, by being able to quickly
mobilize resources to respond to the pandemic
even in a context of political instability, conflict-
ing strategies between governments and health
authorities and denialism?.

Regarding the pattern of the temporal series
of executed quotas, it was observed that there
was a more significant increase in the trend
from 2020 onwards in most municipalities in
Metropolitan Region 1. A deficit was observed
throughout the analyzed period in the historical
series (between 2013 and 2021). However, the
period of greatest medium- and high-complexi-
ty production in all municipalities in Metropol-
itan Region 1 occurred during the first two years
of the COVID-19 pandemic (2020 and 2021)
when hospitalizations were in greater demand
and, consequently, there was a greater volume of
spending and pressure on the institutional capac-
ity of the SUS, as corroborated by Noronha and
Ferreira®.

The absence of financial compensation and
the consequent increase in the MHC ceiling
deficit demonstrated in the data of the present
study also prevent the MR] from restructuring
its service portfolio based on learning from ex-
periences that have occurred, compromising the



capacity of the MR] to respond both in terms of
the maintenance of essential functions as regards
attention to emerging demands.

Studies have shown the increasing difficul-
ty of the MRJ in regulating MHC procedures
in this chronic scenario of scarcity of resources,
which is aggravated by the disorderly transition
of users - including during the COVID-19 pan-
demic, when several elective procedures were
suspended®. Regulation is a central process for
SUS resilience, as it is responsible for organizing
the users’” access according to their risks and the
available resources®**.

Since the creation of SUS, there has been a
process of increasing municipal spending on
health and reducing the percentage of federal fi-
nancing and, consequently, the need to increase
resources for health at this level>?. In this
sense, Teles et al.”’, when analyzing the allocation
of federal resources in the state of Bahia, found
a large concentration of resources allocated to a
few municipalities with a large population and
with the highest HDI, and a low amount to re-
gions with greater health needs, that is, with
greater vulnerability, which increases regional
inequity, a cause that may arise from the quality
of the service network found in smaller munici-
palities, similar to the case of Rio de Janeiro.

Costa®™ explains that the federal govern-
ment withdrew support for the expansion of
expenditure on Public Health Actions and Ser-
vices (PHAS), stabilizing the allocation of its
resources through the veto of budgetary link-
age. This change in federal directions has shift-
ed the burden of expanding financing to local
and state governments in recent decades. Thus,
the stabilization of federal expenses was offset
by the increase in the linking of the municipal
budget to the PHAS. During the first cycle of the
COVID-19 pandemic, budgetary linkage was
crucial for the expansion of PHAS financing in
most of the studied municipalities, allowing a re-
silient condition.

Espirito Santo and Tanaka® identified that
municipal health expenditure experienced an
increase directly proportional to population size,
reaching a rate of 90% in municipalities between
500,000 and one million inhabitants. They also
assessed that there is growing municipal spend-
ing on health that is higher than the growth in
overall income and expenditure. They conclude
by considering that the growth in the production
of MHC procedures suggests the allocation of
resources to reproduce the medical-care model
(hospital-centric).

It is noteworthy that Ordinance n. 3,992, dat-
ed of December 28, 2017° amends Consolidation
Ordinance N. 6/GM/MS, dated of September 28,
2017, to provide for the financing and transfer
of federal resources aimed at SUS public health
actions and services, extinguishing the financ-
ing blocks and replacing them with a single in-
vestment and funding item, maintaining fund-
to-fund transfers. However, for accountability
purposes, municipalities continue to follow the
block logic.

Faced with a request to increase the MHC
ceiling, the Bipartite Intermanagers Commis-
sion (CIB, Comissdo Intergestores Bipartite), is
the body in which assistance programming and
the relocation of MHC resources in the state are
approved, monitoring requests for an increase
in federal contribution, only issuing resolutions
related to it after all possibilities for reallocating
available resources have been exhausted. At the
federal level, the Ministry of Health compares the
amount received with the amount of production
presented and, if high production is demonstrat-
ed throughout the state, compliance with the re-
quest is conditioned on the budgetary-financial
availability of the department.

In the aforementioned context, it can be in-
ferred that the financial deficit arising from un-
programmed services that occur in MR] end up
compromising the municipality’s resilient behav-
ior because they make it difficult to plan health
actions, in a vicious circle that continually com-
promises quality and supply. of MHC services
and increasing waiting times, contrary to what
the World Health Organization (WHO)' recom-
mends.

Finally, the increase in the number of ser-
vices outside of programmed planning impacts
the municipality daily response capacity, which is
unable to anticipate the volume of service, influ-
encing the ability to monitor what is critical and
to implement experiences based on learned les-
sons, since financial transfers related to care for
people from other municipalities are not made.
Consequently, the MHC ceiling deficit has a neg-
ative effect on the municipality service network,
which ends up compromised and disorganized,
directly impacting the supply, quality and waiting
times of offered MHC services.

Conclusion

The present study highlights that the chronic
underfinancing of the SUS results in even more
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marked consequences in municipalities that
share borders with underprivileged regions, as
is the case of MR]J, which even with a developed
and structured network - largely resulting from
the time in which it was the capital of the country
- shows difficulties in sustaining essential func-
tions, institutional capacity and resilience in the
face of the intense transition of users to which it
is subjected, without being able to make adequate
relocations of MHC ceilings.

In this sense, the municipality management
should carry out political and technical actions
with the CIB and the Ministry of Health with the
objective of opening negotiations for the gradu-
al relocation of the MHC programmed financial
ceiling, mainly with the other municipalities in
Metropolitan Region 1 (from Baixada Flumin-
ense ), so that institutional capacity can be re-
stored and, consequently, improve the supply of
services, the quality of assistance and promote
resilient performance to typical or extraordinary
fluctuations in demand.

Given the volume of services provided to
residents of neighboring municipalities within
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responsible for the methodology and analysis
of results; A Ramos worked on the study con-
cept and discussion of the results; A Jatoba was
responsible for managing the research project,
study concept, data analysis, discussion of results
and writing the manuscript.

the MR] network and the financial deficit gener-
ated, the maintenance of essential public health
functions in the municipality is compromised,
given the degree of vulnerability of neighboring
municipalities, the low capacity of monitoring
the surrounding criticality, and the difficulty in
anticipating the fluctuation in demand resulting
from the transition of users.

Another issue that stands out is the establish-
ment and evolution of a relationship of depen-
dence between the other municipalities in Met-
ropolitan Region 1 and the MR] health network
due to the scarcity of services and consistent in-
vestment in the care network of the less devel-
oped municipalities in the region.

Finally, it is worth highlighting that it will not
be an easy task to reverse this situation, given the
worsening of the financing crisis that has been
affecting the health sector in recent years, mainly
due to the limitations imposed by fiscal austerity
policies, of which emphasis is placed on EC 95
and its ‘spending ceiling} as well as the economic,
social and pandemic crises of recent years, which
seriously affected the health sector.
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