Original Article

BarbieriJ, Melo RC, Carlotto F, Riquinho DL
Management Strategies and Their Impact on COVID-19 Mortality: An Ecological Study

Management Strategies and Their Impact on
COVID-19 Mortality: An Ecological Study

Estratégias de Gestao e Impacto na Letalidade por COVID-19: Um Estudo Ecolégico
Estrategias de Gestion e Impacto en la Letalidad por COVID-19: Un Estudio Ecoldgico

RESUMO

Objetivo: Analisar a associacao entre estratégias programaticas de mitigacao implementadas na Atencao Pri-
maria a Salde e os dbitos por COVID-19 em municipios de regioes de salde do Rio Grande do Sul. Método:
Trata-se de estudo ecologico, com uso de dados primarios e secundarios, baseado em analises de frequéncia
e correlagao de Pearson. Resultados: Observou-se correlacao positiva entre as estratégias implementadas e o
percentual de testes confirmados, bem como entre as taxas de casos e de obitos; além de correlagao inversa
entre taxa de testagem e letalidade. Sugere- se que a ampliacao da testagem, associada a implementacao de
estratégias organizadas no ambito regional, relaciona-se a maior capacidade de deteccao de casos e a redugao
da letalidade nos municipios analisados. Conclusao: Os resultados reforcam o papel da Atencao Primaria a Sad-
de na organizacao da resposta territorial a pandemia, indicando a importancia de estratégias integradas para o
fortalecimento do sistema de salde.

DESCRITORES: COVID-19; Atencao Primaria a Satde; Regionalizacao da Salde.

ABSTRACT

Objective: To analyze the association between programmatic mitigation strategies implemented in Primary He-
alth Care and COVID-19 deaths in municipalities within health regions of Rio Grande do Sul. Method: This is an
ecological study using primary and secondary data, based on frequency analyses and Pearson's correlation.
Results: A positive correlation was observed between the implemented strategies and the percentage of con-
firmed tests, as well as between case rates and mortality rates. An inverse correlation was also found between
testing rates and case fatality. It is suggested that expanding testing, combined with the implementation of
organized strategies at the regional level, is associated with a greater capacity to detect cases and a reduction
in case fatality in the municipalities analyzed. Conclusion: The findings reinforce the role of Primary Health Care
in organizing the territorial response to the pandemic, highlighting the importance of integrated strategies to
strengthen the healthcare system.

DESCRIPTORS: COVID-19; Primary Health Care; Regional Health Planning.

RESUMEN

Objetivo: Analizar la asociacion entre las estrategias programaticas de mitigacion implementadas en la Atencion
Primaria de Salud y las muertes por COVID-19 en municipios de regiones sanitarias de Rio Grande do Sul. Méto-
do: Se trata de un estudio ecoldgico, con uso de datos primarios y secundarios, basado en analisis de frecuencia
y correlacion de Pearson. Resultados: Se observo una correlacion positiva entre las estrategias implementadas
y el porcentaje de pruebas confirmadas, asi como entre las tasas de casos y de mortalidad; ademas, se identifico
una correlacion inversa entre la tasa de pruebas y la letalidad. Se sugiere que la ampliacion de las pruebas, aso-
ciada con la implementacion de estrategias organizadas a nivel regional, se relaciona con una mayor capacidad
para detectar casos vy con la reduccion de Ia letalidad en los municipios analizados. Conclusion: Los resultados
refuerzan el papel de la Atencion Primaria de Salud en |a organizacion de la respuesta territorial a la pandemia,
indicando la importancia de estrategias integradas para el fortalecimiento del sistema de salud.
DESCRIPTORES: COVID-19; Atencion Primaria de Salud; Regionalizacion de la Salud.
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OVID-19 has spread across the
C globe, with varying levels of in-

cidence and impact in each re-
gion. In October 2021, Brazil reached
the milestone of 600,000 deaths, ced-
ing the top spot to the United States
in terms of absolute number of deaths
worldwide and the highest mortality
rate among countries with more than
100 million inhabitants. Throughout
the pandemic, the country had the
sixth-worst case fatality rate (2.8%),
trailing Mexico, Bulgaria, Indonesia,
South Africa, and Romania .

In a retrospective context
marked by underfunding of the Uni-
fied Health System (SUS), states and
municipalities coordinated their ef-
forts—either jointly or separately—
to address the spread of the virus and
its consequences. At the start of the
pandemic, the Ministry of Health
(MS) took steps to address the cri-
sis, issuing guidelines on quarantine,
isolation, and restrictions on interna-
tional travel. However, this was soon
followed by problems with federal
coordination and difficulties in de-
fining effective strategies to manage
the “” phase of the pandemic. These
difficulties negatively impacted the
intergovernmental transfer of finan-
cial resources and the distribution of
supplies (diagnostic tests, protective
equipment, etc.). At the same time,
the federal government was slow to
define strategies to mitigate the socio-

economic impacts of the related crisis
(2)
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do Sul.

Taking this situation into account
and backed by a court ruling, states
and municipalities adopted unilater-
al initiatives and measures to address
the pandemic. Many of these subna-
tional governments presented con-
tingency plans emphasizing strategies
for mitigation, control, and the sup-
pression of social mobility, with the
aim of limiting exposure and restrict-
ing chains of viral transmission ¢4

In May 2020, the government of
Rio Grande do Sul (RS) implemented
the “Controlled Distancing Model,”
prioritizing mitigation measures and
analyzing indicators that signaled
an increase in cases, deaths, and the
risk of hospital capacity being over-
whelmed, and regions received a
weekly color-coded risk classification
based on which they were required to
follow specific protocols ¥ .

In RS, strategies
strengthening Primary Health Care

focused on

(PHC) stood out, with nurses play-
ing a key role in organizing and lead-
ing actions within the Health Care
Networks (RAS). Nurses proved to
be instrumental in organizing pa-
tient flows, establishing priorities,
and working on the “front lines” of
COVID-19 testing and, later, vacci-
nation ® .

The experience of the COVID-19
pandemic has helped deepen under-
standing of the importance of orga-
nizing work through the RAS, which
has been gaining ground in national
policy, leading to a reevaluation of
health planning from a regional per-
spective, as it requires a new model of
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territorial organization for the SUS.
This perspective points to Region-
alized Municipal Planning, which
highlights the need for a systemic and
coordinated municipal organization,
acting cooperatively and in solidarity
across the different levels of care(© .

This interpretation allows for an
analysis of regionalization as a means
to address and implement COVID-19
mitigation measures. It should be
noted that, while political bargaining
subordinates  planning—hindering
the development of innovative and
effective tools for regional develop-
ment”)—the crisis triggered by the
COVID-19 pandemic has enabled
municipalities to unite so they could
identify vulnerabilities and strengths
and, thus, organize themselves as a
region, coordinating shared services
and strategies.

The study is based on the hypoth-
esis that greater regional investment
in mitigation measures led to a re-
duction in the number of COVID-19
deaths. In this regard, the present
study seeks to evaluate mitigation
strategies in primary health care
(PHC) and their association with the
number of COVID-19 deaths, based

on a regional analysis.

This is an ecological study of re-
gional aggregates, based on primary
and secondary data sources, guided by
the recommendations of the Strength-
ening the Reporting of Observational
Studies in Epidemiology (STROBE)
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guidelines® and the extension The RE-
porting of studies Conducted using Ob-
servational Routinely-collected health
Data (RECORDY’ .

The study was conducted in two
Health Regions located in the north-
ern region of Rio Grande do Sul:
“Caminho das Aguas” (Region 15),
comprising 26 municipalities and
166,764 inhabitants; and “Rota da
Produgio” (Region 20), also compris-
ing 26 municipalities and 191,333
inhabitants, according to IBGE esti-
mates (2022). The two regions were
included in the study because most of
their constituent municipalities initi-
ated and implemented measures relat-
ed to the pandemic context at an carly
stage; that is, this was a purposive sam-
ple, with the limitations and potential
biases characteristic of this method %

Data collection took place in two
phases: the first phase, focused on
characterizing municipal actions, was
conducted between July and August
2020; the second phase, aimed at as-
sessing outcomes and consolidating
surveillance data, took place in March
2021.

The units of analysis for the study
consisted of the 52 municipalities in
the included regions and their munic-
ipal managers (health secretaries or
primary care coordinators). Purposive
sampling was used, and the inclusion
of these regions was justified by the
fact that their municipalities had im-
plemented mitigation measures carly
on in the pandemic. The managers
were invited via telephone, following
a structured script to ensure standard-
ization of the invitation and clarifica-
tion of the objectives, with acceptance
formalized through tacit consent.

In the first stage, conducted via
telephone with all 52 municipal man-
agers, a checklist of COVID-19 miti-
gation strategies recommended by in-
ternational and national agencies that
emphasized mitigation strategies for
COVID-19— —was applied, includ-
ing the World Health Organization
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(WHO)", the Pan American Health
Organization (PAHO)"? and Brazil-
ian researchers!? .

For quantitative analysis, a mitiga-
tion strategy score was constructed
for each municipality, obtained by the
simple sum of the 20 dichotomous
variables on the checklist, with 1 point
assigned for each implemented strat-
egy and 0 for each non-implemented
strategy. Thus, the total score could
range from 0 to 20 points, with high-
er values indicating greater adherence
to programmatic strategies to combat
COVID-19. We opted for the simple
sum of the variables because they are
indicators of the same nature and op-
erational relevance within the instru-
ment, assuming equivalent analytical
weight among the strategies.

The variables were: 1) Telemedi-
cine; 2) Dedicated triage pathway at
the Basic Health Unit (UBS) for sus-
pected COVID-19 cases; 3) Dedicat-
ed unit for symptomatic COVID-19
patients in the municipality; 4) Strat-
egy for handling routine demand at
the UBS; 5) Strategy in the event of
hospital network capacity being ex-
hausted; 6) Dispensing of medications
and renewal of long-term prescrip-
tions; 7) Remote work strategy for
at-risk workers who have been tempo-
rarily removed from work activities;
8) Strategy for caring for pregnant
women and providing pediatric care;
9) Strategy for caring for patients with
mental health issues; 10) Immuniza-
tion strategy during the flu campaign;
11) Strategy for dental care; 12) Strat-
egy for care provided by a multidisci-
plinary team; 13) Strategy for Com-
munity Health Agents (ACS); 14)
Strategy for monitoring suspected cas-
es of flu-like syndromes in isolation;
15) Strategy for organizing work pro-
cesses; 16) Strategy for addressing ill-
ness and mental distress among PHC
team professionals; 17) Strategy for
addressing PPE shortages; 18) Strate-
gy for coordination with other munic-
ipal and/or state agencies (Response
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Committee); 19) Municipal strategy
for COVID-19 testing, using its own
resources and establishing a munic-
ipal protocol; and 20) Strategies for
non-pharmacological  interventions
(NPIs), disseminated and implement-
ed among the population.

In the second stage, conducted in
March 2021, publicly available data
related to diagnostic testing (the
e-SUS Notifica and Sivepgrip report-
ing systems) and COVID-19 deaths
(the State Health Department’s dash-
board) were consulted. Information
on testing rates and confirmed cases
was obtained from reports by mu-
nicipal epidemiological surveillance
departments. Population data related
to the aforementioned events (urban
and rural settings, population densi-
ty, etc.) extracted from the Brazilian
Institute of Geography and Statistics
(IBGE) were also verified and updat-
ed.

The data obtained were tabulated
in an Excel spreadsheet and processed
using the Statistical Package for the So-
cial Sciences (SPSS) version 18.0. Nor-
mality for continuous variables was
assessed using the Shapiro-Wilk test.
Variables with a normal distribution
were described by mean and standard
deviation, and those with a skewed
distribution by median and interquar-
tile range. A t-test was performed to
compare means, and correlations were
calculated using Pearson’s correlation
coefficient; correlations were consid-
ered significant when the p-value was
less than 0.05.

The study followed the guidelines
of Resolution No. 466/12 of the
National Health Council regarding
submission to and approval by the
Research Ethics Committee of the
Hospital de Clinicas of the Federal
University of Rio Grande do Sul, un-
der CAAE 31545920.2.0000.5327.
This resecarch was part of a broader
project submitted to and approved
under the FAPERGS Call for Propos-
als—Notice 06/2020—on the topic
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“Assessment of impacts on the mental
health of healthcare professionals and
the general population, as well as so-
cioeconomic impacts and mitigation
strategies.”

Among the respondents who par-
ticipated in the study, 23 were munic-
ipal health managers from Region 15
and 19 were from Region 20, account-
ing for 80.8% of all municipalities.
Among this same group, 43% (n=18)
had been in their positions for more
than one year but less than two years;
34% (n=14) for between one and two
years and up to five years; and 23%
(n=10) for more than five years. Re-
garding educational background, 38%
(n=16) had completed high school or
were enrolled in a technical program,
and 62% (n=26) had a college degree;
of these, 50% (n=13) had a degree in
the health field.

Among the participating munici-
palities, 47.6% (n=20) had estimated
populations of fewer than 5,000 in-
habitants. Based on responses to the
checklist questionnaire, government
officials reported having implement-
ed, on average, 17 (85%) of the 20
strategies listed in the instrument,
corresponding to an average score of
17 points, with a range observed be-
tween 11 (55%) and 19 (95%) points.
Based on the median score for imple-
mented strategies, the municipalities
were stratified into two groups: the
first comprised 20 municipalities with
scores between 11 and 16 points; the
second comprised 22 municipalities
with scores between 17 and 19 points.

Regarding testing, the municipal-
ities in the sample had populations
ranging from 1,527 to 34,328 inhab-
itants, with a predominantly rural
population (55.6%). Testing coverage
ranged from 7.1% to 44%, with an
average positivity rate of 5.6%. When
the municipalities were stratified by
the median score for implemented

20656 saitdecoletiva = 2026; (18) N.111

strategies, it was observed that the
group with the lowest adherence—
—(11 to 16 strategies) had an average
of confirmed cases of 4.9%, while the

group with the highest adherence (17
to 19 strategies) had 7.3% (Figure 1),
and this difference was statistically
significant (p=0.003).

Figure 1: Mean percentage of confirmed COVID-19 tests, according to
groups stratified by the median score of strategies implemented in the

municipalities.
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Source: produced by the authors, 2026.

The average COVID-19 case fatality
rate during the period was 1.33%, ran-

ging from zero to 3.70%, and the death
rate per 1,000 cases ranged from zero to
2.31% ('Table 1).

Table 1: Demographic characteristics, testing data, and COVID-19 deaths in

municipalities within Health Regions 15 and 20 of the State of Rio Grande do Sul, 2021

Variable Mean (+SD*) Minimum - Maximum
Total Population (inhab.) 5.178(2.809 ; 9.471)** 1.527-34.328
Rural Population (%) 55,6 (x17,39) 13,1-79,6
Population Density (people/m?) 30,65 (£20,65) 8,83-108,85
Confirmed COVID-19 Tests (%) 5,60 (+2,75) 1,91-13,17
Testing rate (%) 20,48 (£9,77) 7,06-43,98
Lethality rate (%) 1,33 (x0,89) 0,0-3,70
Death Rate (per 1,000 inhabitants) 0,65(x0,55) 0-2,31
Score for Implemented Strategies 17 (15,75 ; 18)** 11-19

Source: compiled by the authors, 2026.
* Standard Deviation (SD)
**Median and interquartile range (25%-75%).

The Pearson correlation analysis
between the score for strategies imple-

mented in each municipality and the
percentage of confirmed COVID-19
tests showed statistical significance
(p=0.003) and a weak positive correla-
tion (r=0.38), as shown in Figure 2.
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Figura 2: Correlacao de Pearson entre o escore das estratégias implementadas em cada municipio e o percentual de

testes confirmados para COVID-19.
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sity and the testing rate (r = 0.28; p =  cance (p = 0.002) and a moderate posi-
There was no statistically significant  0.069). The rate of confirmed cases and  tive correlation (r = 0.47), as shown in
correlation between population den-  the death rate showed statistical signifi- ~ Figure 3.

Figure 3: Pearson correlation between the rate of confirmed cases and the COVID-19 death rate.
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However, the testing rate and case
fatality rate showed statistical signi-
ficance (p=0.038) but a moderate

inverse and negative correlation (r=-
0.32); that is, a lower testing rate was
associated with a higher case fatality

rate, as shown in Figure 4.

Figure 4: Pearson correlation between the testing rate and the COVID-19 case fatality rate.
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The weakness of national coordina-
tion in efforts to combat the corona-
virus pandemic led states and munici-
palities to implement various measures
based on their own perspectives. Some
strategies were structured regionally
with a focus on recommendations to
expand testing, thereby facilitating the
tracking and monitoring of cases. This
study found a moderate positive cor-
relation between the score of the strat-
egies implemented in each municipal-
ity and the percentage of confirmed
COVID-19 tests, as well as between
the rate of confirmed cases and the case
fatality rate. The correlation between

20658 saitdecoletiva = 2026; (18) N.111

the testing rate and the case fatality
rate was inverse and negative; the lower
the testing rate, the higher the case fa-
tality rate. These data suggest that the
mitigation measures adopted in prima-
ry health care (PHC)—including test-
ing—may be related to the low number
of deaths and case fatality rates in the
municipalities analyzed.

China successfully combated the
coronavirus infection by implementing
a model that combined suppression
measures with mitigation measures,
such as restricting population move-
ment, investing in technologies for
contact tracing, monitoring, and case
identification, as well as ensuring ef-
ficient patient care’? . The combina-
tion of mitigation measures—which

aim to reduce viral transmission—with
suppression measures, which are more
radical in nature and per ly involve re-
stricting the movement of people, has a
greater impact compared to the adop-

tion of mitigation measures alone!415)

The relaxation of rules established
by governments, the prolonged main-
tenance of social distancing—influ-
enced by risky behaviors often related
to economic, cultural, or psycholog-
ical needs, or by pandemic denial-
ism—contributed to fluctuations in
COVID-19 cases" .

The municipalities in the two re-
gions under study adopted their pro-
tocols based on the state decree issued
in March 2020, which included mea-
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sures to suspend in-person classes and
impose restrictions on non-essential
commercial establishments and public
transportation. However, the prema-
ture easing of suppression and miti-
gation measures, the population’s lack
of adherence to social distancing, and
economic concerns and pressures con-
tributed to the increase in COVID-19
cases in the municipalities!!? .

In parallel with mitigation mea-
sures, municipalities invested in pri-
mary health care (PHC) as a means of
combating COVID-19"7 . PHC man-
agers and professionals began tackling
the pandemic amid inherent challeng-
es. Among these were a shortage of
healthcare professionals, structural in-
adequacies in physical facilities, and in-
sufficient supplies to meet the demand
necessary to ensure quality care while
safeguarding the safety of healthcare
teams and the population® . With re-
duced nursing staff, many municipali-
ties had to expand their workforce to
accommodate new patient flows with
flu-like symptoms and maintain rou-
tine PHC services, in addition to en-
abling health surveillance activities for
COVID-19.

In the present study, the low pop-
ulation density and the fact that most
of the population resides in rural areas
may hypothetically have contributed
to the average case fatality rate and
mortality rate remaining below those
of the state of Rio Grande do Sul and
the country as a whole. High popula-
tion density is considered a factor fa-
cilitating the increase in COVID-19
infections and deaths(? .

In Rio Grande do Sul, as of March
5, 2021, COVID-19 mortality stood
at 193 per 100,000 inhabitants, with
a case fatality rate of 2.5%. In Brazil,
the mortality rate was 168 per 100,000
inhabitants, and the case fatality rate
was 2.6%. The study found an average
mortality rate of 0.65 per 1,000 inhab-
itants and a case fatality rate of 1.3%,
which may suggest the positive impact

of the measures highlighted
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One strategy for controlling cas-
es involves testing the population.
The Pearson correlation in this study
showed that the strategies imple-
mented by municipalities—includ-
ing COVID-19 testing—resulted in
a higher number of positive tests for
SARS-CoV-2. This finding may reflect
greater capacity for epidemiological
surveillance and a reduction in un-
derreporting in municipalities with a
higher density of strategies. Another
study demonstrated that the more a
testing strategy is implemented, the
more positive cases will be identified *”
, considering that 80% of cases are typ-
ically considered mild or moderate®”
and often go undiagnosed.

In April 2020, the Ministry of
Health (MS) began sending a small
number of rapid antibody tests to mu-
nicipalities for testing priority groups.
Hospitalized patients with Severe
Acute Respiratory Syndrome (SARS)
followed the guidelines for collecting
samples to perform the reverse tran-
scription polymerase chain reaction
(RT-PCR) molecular test and send-
ing them to the Central Public Health
Laboratories (Lacen), which, in the
case of Rio Grande do Sul, are located
in the state capital. The municipalities
under study organized themselves re-
gionally to manage this logistics pro-
cess, thereby reducing the costs and
time involved in sending samples to
the capital, which is an average of 400
kilometers away.

During the same period, a group
of business leaders from one of the
municipalities under study purchased
equipment to enable RT-PCR testing
and donated it to the region’s Federal
University, which subsequently ex-
panded testing capacity. With the sup-
port of intermunicipal consortia that
organized the purchase of supplies,
testing capacity was increased for the
other municipalities in both regions,
resulting in faster sample diagnosis
times.

Even though it is currently not in
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use, sufficient and effective mass test-
ing of the population has proven bene-
ficial in the countries that implement-
ed it. This diagnostic approach helps
break the chain of transmission, en-
abling infected individuals to remain
in isolation and under surveillance by
health teams—especially primary care
providers—to assess disease progres-
sion and the need for referral to other
levels of care. Alongside public health
measures, economic support measures
are necessary to enable people to main-
tain social isolation®),

In this study, the relationship be-
tween population density and the test-
ing rate showed no statistically signifi-
cant association. The testing rate in the
region ranged from 7.0% to 44%, and
in the state of Rio Grande do Sul (RS),
it was 30.2%. In Brazil, as of March
2021, the rate of molecular tests was
5,617 per 100,000 inhabitants (5.6%
of the population). Rio Grande do Sul
ranked 5th among the states that sent
the most tests for analysis at Ministry
of Health-affiliated laboratories®? .

When analyzing testing rates in 50
countries through September 2020, a
study ranked Brazil 26th and empha-
sized that testing infrequently or test-
ing only symptomatic cases underesti-
mates the number of people infected
with SARS-CoV-2 and the number of
COVID-19 deaths, in addition to un-
dermining decision-making by health
officials. When the testing rate is in-
creased by 10%, it is possible to detect
9% of new SARS-CoV-2 cases , en-
abling a proportional reduction in the
disease’s case fatality rate® .

The rate of confirmed tests correlat-
ed with the death rate, which may be
associated with the fact that testing
individuals with COVID-19 symp-
toms—in accordance with state and
national protocols—results in a high
rate of positive cases and, consequent-
ly, a higher likelihood of progression to
death. A study analyzing SARS-related
hospitalizations among COVID-19
patients in ICUs in Brazil found a
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mortality rate of 53.8% 4.

When analyzing the testing and
case fatality rates across municipalities
in this study, an inverse and negative
correlation was found, demonstrating
that the lower the testing rate in a mu-
nicipality, the higher the case fatality
rate. Thus, the study highlighted the
importance of testing for the detec-
tion, monitoring, and isolation of cases
to curb the chain of viral transmission
29 | Countries that tested only people
with SARS and symptomatic health-
care workers experienced adverse out-
comes, such as the exhaustion of hospi-
tal capacity, as was the case in Spain®¥.

As of March 2021, the number of
ICU beds in the regions under study
was 5 COVID-19 ICU beds and 23
adult ICU beds, with a supply rate
of 0.8 beds per 100,000 inhabitants.
Considering that one to three beds are
needed per 10,000 people under nor-
mal epidemiological conditions, the
hospital system is on the verge of col-
lapse. This situation points to chronic
problems in the urgent and emergency
care network, which have not yet been
resolved through Integrated Region-
al Planning to make a macro-region
self-sufficient in ICU beds, since these
are concentrated in metropolitan areas
within the states®.

In this regard, strengthening re-
gional negotiation—and, through it,
the regulation and coordination of a
health system—requires that system
and policy actors/operators imple-
ment cooperative technologies that go
beyond management techniques and
produce health outcomes, with the
capacity to improve the efficiency and
effectiveness of the services offered to
the population. In this way, munici-
palities can foster exchanges, organize
strategies, and share experiences, chal-
lenges, obstacles, and resources, in or-
der to interconnect and horizontalize
municipal and regional relationships
within the health system, based on
Regionalized Municipal Planning” .
Consequently, it is important to con-
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sider ways to technically guide mu-
nicipalities and regions so that they
can overcome the challenges posed
by the pandemic, breaking through
entrenched barriers such as a lack of
planning, low technical capacity, and a
lack of clarity in political negotiations
and in the coordination of the relevant
responsibilities®” .

Starting in 2021, with the expansion
of COVID-19 vaccination, a signifi-
cant reduction in hospitalization and
mortality rates was observed in several
countries, marking a new phase in the
fight against the disease, characterized
by the transition from a public health
emergency scenario to a model of con-
tinuous surveillance and an integrated
response by health systems. In this con-
text, PHC continued to play a strate-
gic role in coordinating surveillance,
vaccination, and case follow-up, in
addition to ensuring continuity of care
for other health conditions. Recent
studies highlight that health systems
with structured PHC demonstrated
greater resilience during and after the
pandemic, particularly in the territori-
al management of interventions and in
the coordination between surveillance

(2225) " This reinforces the

and care
need to move beyond reactive models
and consolidate permanent capacities

within the SUS.

The results of this study showed
a positive correlation between the
score for programmatic strategies im-
plemented by municipalities and the
percentage of confirmed COVID-19
tests, as well as between the rate of
confirmed cases and the case fatality
rate. An inverse correlation was also
observed between the testing rate and
the case fatality rate, indicating that
municipalities with lower testing ca-
pacity had higher case fatality rates.
These findings reinforce the impor-
tance of mitigation strategies imple-
mented within the Primary Health

Care system, especially those related to
expanding testing, monitoring cases,
and the regional organization of re-
sponse efforts.

The expansion of diagnostic capaci-
ty—made possible by regional cooper-
ation strategies among municipalities
and institutions—demonstrated the
potential to improve case detection
and follow-up, contributing to a reduc-
tion in the case fatality rate observed
in the analyzed municipalities. In this
regard, regional coordination and the
strengthening of Primary Health Care
(PHC) proved to be strategic clements
for organizing the local response to the
pandemic.

In the post-pandemic period,
the experience gained in tackling
COVID-19 reinforces the importance
of primary health care as a cornerstone
of health systems. The incorporation
of strategies such as active surveil-
lance, expanded testing, vaccination
campaigns, and regional coordination
among municipalities has demon-
strated the potential to strengthen the
response capacity of health services
in the face of public health emergen-
cies. Thus, the lessons learned during
the pandemic can contribute to the
improvement of public policies and
to strengthening the resilience of the
Unified Health System in the face of
future epidemiological events.

Among the study’s limitations is the
use of data from secondary sources,
which are subject to possible delays in
reporting and underreporting during
the analyzed period. Furthermore, the
results reflect the reality of municipal-
ities belonging to two specific health
regions, which may limit the general-
izability of the findings to other con-
texts. Nevertheless, the study contrib-
utes to advancing knowledge about
strategies for managing and organizing
Primary Health Care in response to
public health emergencies, pointing to
ways to strengthen municipal and re-
gional capacities within the SUS.
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