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Abstract

This study addresses the State’s capacity to combat the COVID-19 pandemic 
and contributes to the literature on crisis management in health care. We ana-
lyzed whether the capacity level impacted the State response to COVID-19 in 
Brazilian healthcare regions in 2020 using a set of statistical analysis tech-
niques and public health impact analysis, including propensity score matching 
(PSM). Results revealed that a low COVID-19 mortality was associated with 
participation in municipal health consortia, schooling level of municipal health 
managers and the resources allocated by the Brazilian National Program for 
Improvement of Access and Quality of Basic Care (PMAQ). Conversely, the 
number of intensive care units (ICU) and life-sustaining equipment available 
were associated with higher mortality, as locations with a larger population 
concentrated operational capacity to treat the most severe cases. In conclusion, 
the different levels of State capacity in health regions led to different outcomes 
in combating the pandemic. This reinforces the importance of discussing State 
capacity and crisis management, since the COVID-19 confrontation in Brazil 
related to the level of existing resources concerning health system capacity, 
bureaucratic capacity and participation in consortia for sharing inputs and 
ensuring the provision of health services to the population.
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Introduction

Crisis management in health care is an important interdisciplinary field of knowledge, especially 
given the increased risk of pandemics due to the expansion of global flows. Despite lack of consensus 
in the literature on health system strengthening requirements 1,2, many others remain concealed such 
as State capacity aspects.

Studies on State capacities gained prominence on the 1970s, and have recently been applied to 
analyze public policy implementation in democratic and globalized environments 3,4. State capacity 
has been broadly defined as the entire set of resources and abilities a State can employ to achieve its 
social objectives 5. Empirically, these capacities can be grouped in varying ways. Pires & Gomide 5  
classify State capacities into technical-administrative – referring to human, technological, and finan-
cial resources, as well as instruments for coordinating and evaluating policies – and political-relation-
al – linked to the articulations between bureaucrats, State agents and non-State actors.

Overall, literature on the topic converges in three directions: organizing theoretical and meth-
odological debates; testing the concept; and discussing the advantages, disadvantages, fragility, and 
strength of its measurement methods 6. In this article, we focus on the second dimension: testing its 
different components. To do so, we take the dimensions proposed by Pires & Gomide 5 as a priori 
without, however, considering them as fixed. Thus, we will disaggregate the concept into new catego-
ries according to data associations.

The COVID-19 pandemic motivated some studies into investigating the importance of State 
capacities in combating the new disease, whether in terms of reducing cases and deaths or minimizing 
social harm to citizens. In this perspective, the State capacity to implement public policies would help 
explain the different actions adopted by government officials and, consequently, the diverse results 7,8.

But State capacity may not be evenly distributed across territories, resulting in governments hav-
ing different sets of resources and skills to combat the pandemic thus compromising the results of 
actions 7,9. Factors that influence the State’s ability to face crises originate from before the pandemic 10.  
Moreover, State capacities are directly affected by inequalities in tax collection, economic dynamism, 
population size and bureaucratic profile, among other aspects that affect service provision 11.

In Brazil, whose territory is large and heterogeneous, municipalities are primarily responsible for 
managing public services in a federative context of significant inequalities between subnational enti-
ties, especially in terms of financial resources and infrastructure 12,13. To minimize existing dispari-
ties, health regionalization was implemented in Brazil starting in 2011 to promote State capacities 
through cooperation between subnational entities to expand population access to services 14,15. These 
health regions would enable the integrated planning of care networks, combining different supply 
capacities and diversity of resources 16.

Crisis situations can increase asymmetries in resource concentration, worsening health inequi-
ties. Hence, resilient health systems and governments capable of learning from crises require prepara-
tion for such events 2,17. In the case of COVID-19, a research agenda that subsidizes decision-making 
for current and future crises based on responses from health system worldwide is necessary 1.

Seeking to contribute to this discussion, this article analyzes how the level of local State capacity 
impacted COVID-19 mortality in Brazilian health regions by considering new State capacity dimen-
sions besides health system infrastructure, such as managers’ bureaucratic capacity, participation in 
intermunicipal consortia and quality of the primary health services.

Incorporating more State capacity dimensions enables the construction of bases for resilient 
health systems, recognizing that these are not only formed by infrastructure, but also by leadership 
and behavior aspects of the actors involved 18. In the next section we will present the data and econo-
metric strategies used for analysis. We then move on to the results and discussions and, finally, we 
bring the final considerations.
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Material and methods

Data collection

We used the 450 Brazilian health regions, covering the country’s 5,570 municipalities, as units of 
analysis. Health region is categorized as a continuous geographic space formed by neighboring cit-
ies that share socioeconomic and cultural characteristics, as well as communication and transport 
networks, defined by the States in conjunction with the municipalities 15. As for the number of 
COVID-19 deaths, data were collected from the repository Monitoring the Number of COVID-19 Cases 
and Deaths in Brazil at Municipal and Federative Level 19, which aggregates official data provided by the 
Brazilian Ministry of Health and State Health Departments also informing the confirmation date. We 
considered as a cut-off point the number of deaths (from confirmed cases) by health region up to the 
29th week in 2020.

The time frame proposed was calculated individually for each health region, starting immediately 
from the confirmation of the first COVID-19 cases. Importantly, the 29th week of the pandemic 
fell in October 2020 for 72% of the Brazilian health regions, followed by the months of Novem-
ber (102 regions), December (18 regions), and September (6 regions). Regarding contamination, 
by the end of the 29th week, more than 5 million cases and approximately 154,000 deaths had  
already been reported.

This cut-off was informed by the peculiar virus transmission, which initially affected peripheral 
areas of capitals and metropolitan regions before spreading to municipalities in the countryside 20. 
Consequently, the peaks of contamination waves were not coincident across the Brazilian territory 21.  
Moreover, the cut-off point sought to avoid influence by the start of vaccination, with debates begin-
ning late 2020.

To represent the capacity of health regions in facing the pandemic we include variables from the 
technical-administrative and political-relational aspects proposed by Pires & Gomide 5, encompass-
ing different dimensions according to the literature. In the technical-administrative dimension, we 
considered the degree of primary health care resolution – measured by the Brazilian National Pro-
gram for Improvement of Access and Quality of Basic Care (PMAQ, acronym in Portuguese) values 
transferred –, number of intensive care units (ICU) beds, the average schooling level of health manag-
ers, number of nurses from the Family Health Strategy, vital support equipment available, as well as 
financial resources transferred by the Federal Government to municipalities for direct application 
in combating the pandemic. PMAQ is an important public policy to ensure the quality of primary 
health services provided, conditioning financial resources to the performance of municipal teams in 
the assessments conducted.

These variables were chosen due to the theoretical and empirical debate on government per-
formance in implementing public policies, highlighting the relevance of human and material  
resources 8,22, quality of bureaucracy 23 and availability of financial resources 24. In the political-
relational dimension, we considered the percentage of municipal participation in health consortia, 
regarded as important mechanisms of intermunicipal cooperation since the 1990s 25. These consortia 
are crucial for sharing health inputs and services, and unlike with regions a municipality can partici-
pate in more than one consortium simultaneously.

Considering the heterogeneity of the Brazilian territory, we included control variables to enabled 
grouping health regions with similar characteristics, namely population size, the density of inhabit-
ants per square kilometer, the amounts spent on the Brazilian Income Transfer Program (represent-
ing local social vulnerability), the amount of Emergency Aid received from the Federal Government, 
fiscal effort, the Firjan Municipal Development Index (IFDM, acronym in Portuguese), Firjan Fiscal 
Management Index (IFGF, acronym in Portuguese), percentage of population with access to water 
supply, percentage of population aged 60 or over, gross domestic product per capita, and geographic 
location of the health region. General IFDM and IFGF were included because they represent good 
aggregate indicators of human development and public management quality, covering several vari-
ables not included in this study.
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We collected a cross-section with the most current data available in open databases from official 
Brazilian sources such as Brazilian Health Informatics Department (DATASUS, acronym in Portu-
guese), Brazilian Institute of Geography and Statistics (IBGE, acronym in Portuguese), Brazilian Min-
istry of Citizenship, Transparency Portal, Firjan Institute, Institute for Applied Economic Research 
(IPEA, acronym in Portuguese), and National Sanitation Information System (SNIS, acronym in 
Portuguese). Box 1 details the variables included.

VARIABLE DESCRIPTION YEAR SOURCE

Deaths Number of COVID-19 deaths in the health region per 10,000 inhabitants, confirmed by 
the end of the 29th week of the pandemic

2020 *

Pop_stratum Population size of the health region 2020 **

Nurses Number of Family Health Strategy and ICU nurses per 10,000 inhabitants 2020 DATASUS

ICU Total number of beds per 10,000 inhabitants allocated to COVID-19 patients 2020 DATASUS

Equipment Number of life-sustaining equipment per 10,000 inhabitants 2020 DATASUS

FG Transfer Amounts (in Brazilian Real) received at the municipal level, per capita, referring to the 
transfer of resources from the Federal Government for combating the pandemic

2020 Brazilian Ministry of Health

PMAQ Amounts (in Brazilian Real) per 1,000 inhabitants transferred to the municipalities in 
each health region. Values calculated according to the performance in the 3rd cycle of 

the PMAQ-AB

2019 Brazilian Ministry of Health

Consortium Percentage of municipalities in the health region that participate in health consortia 2019 IBGE

Schooling Average schooling level of the health manager *** 2018 IBGE

Density Average number of inhabitants per square kilometer 2010 IBGE

Bolsa_Familia Amounts (in Brazilian Real) spent in the Brazilian Income Transfer Program, per capita 2019 Brazilian Ministry of Citizenship

Aid Amounts (in Brazilian Real) spent with emergency aid during the pandemic by the 
Federal Government and destined to the vulnerable population, per capita

2020 Transparency Portal

IFDM Average IFDM for the health region. It represents human development, encompassing 
education, health, employment, and income

2018 Firjan Institute

IFGF Average IFGF for the health region. It represents the quality of fiscal management, and 
consists of four indicators: autonomy, personnel expenses, liquidity, and investments

2019 Firjan Institute

Effort Average municipal tax collection effort (in %) for the health region. Represents the 
percentage of ISS, IPTU and ITBI revenues in relation to total revenues

2019 IPEA

Attend_Water Average percentage of water supply service in the health region 2019 SNIS

Age60+ Average percentage of the population 60 years or older in the health region 2019 DATASUS

GDP GDP per capita (in BRL 1,000.00) 2018 IBGE

Region Region of the territory to which the health region belongs # 2021 IBGE

DATASUS: Brazilian Health Informatics Department; GDP: gross domestic product; IBGE: Brazilian Institute of Geography and Statistics;  
ICU: intensive care unit; IFDM: Firjan Municipal Development Index; IFDM: Firjan Fiscal Management Index; IPEA: Institute for Applied Economic 
Research; IPTU: Urban Property and Territorial Tax; ISS: Services Tax; ITBI: Real Estate Transfer Tax; PMAQ: Brazilian National Program for Improvement 
of Access and Quality of Basic Care; SNIS: National Sanitation Information System. 
Source: prepared by the authors. 
* Data on the number of deaths was collected from the website Monitoring the Number of COVID-19 Cases and Deaths in Brazil at Municipal and Federative 
Units Level 53, which combines information from the Brazilian Ministry of Health and the State Health Departments; 
** A value of 1 was assigned for health regions with up to 100,000 inhabitants, 2 for a population between 100,001 and 150,000; 3 for population 
between 150,001 and 250,000; 4 for population between 250,001 and 350,000; 5 for population between 350,001 and 500,000; 6 for populations 
between 500,001 and 1,000,000; and 7 for populations above 1,000,000 inhabitants; 
*** Values assigned: 1 for incomplete primary education, 2 for complete primary education, 3 for incomplete secondary education, 4 for complete 
secondary education, 5 for incomplete tertiary education, 6 for complete tertiary education, 7 for specialization, 8 for master’s degree;  
and 9 for PhD degree; 
# Values assigned: 1 for Southeast, 2 for South, 3 for Central-Western, 4 for North, and 5 for Northeast.

Box 1

Description of the study variables.
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Variables referring to equipment, human resources, and financial resources (ICUs, equipment, 
nurses and financial transfers) were collected only up to the 29th week of the pandemic, thus avoid-
ing the inclusion of resources made available after the cut-off. For the Emergency Aid amounts, given 
the nature of the payment model, we considered the amount made available to all health regions until 
October 2020, which represented the 29th week for most municipalities (72%).

Statistical analysis

ANOVA tests were performed after descriptive statistics analysis to find associations between the data 
and the health region’s population size. We submitted the variables to an exploratory factor analysis 
(EFA) to explore existing factors (i.e., latent constructs or dimensions) in the data. We used principal 
component analysis (PCA) for factor extraction and varimax criteria for rotation. Adequacy of the 
EFA to the data was verified by Kaiser-Meyer-Olkin (KMO) statistics and Bartlett’s sphericity test 26.

EFA allowed to explore new factors, thus justifying not limiting the nomenclatures used to those 
fully explored in public policies. Data characteristics also underline this choice, since EFA will aggre-
gate them according to their respective correlation, which may not correspond to the dimensions 
explored in state capacity theory.

Factors related to state capacity and local characteristics were identified, the latter being impor-
tant for matching the health regions, and we separated the treated and untreated groups before apply-
ing the propensity score matching (PSM) technique. This allowed us to analyze how the levels of State 
capacities impacted COVID-19 mortality.

As State capacities may exist to a greater or lesser degree in each locality, it would be impossible 
to identify treated and untreated groups by the simple existence (or not) of such capacities. We thus 
used the median as a separation factor between treated and untreated groups, allowing for a balanced 
number of observations in each group. We attributed a value of 1 (treated group) to values equal to or 
greater than the median, representing regions that previously invested in their State capacity, and 0 
to the others (untreated group). Differences between group averages was verified using t-tests (para-
metric data) and the Mann-Whitney’s test (nonparametric data) 27.

With the groups defined, we imputed the local characteristics in the PSM to match treated and 
untreated groups. PSM calculated the probability of receiving treatment, interpreted as a higher 
level of State capacity. Matching was performed considering health regions of treated and untreated 
groups that presented similar probabilities according to predefined criteria 28.

According to Rosenbaum & Rubin 29 and Becker & Ichino 30, the probability or propensity score 
is the conditional probability of receiving treatment based on a set of predetermined observable vari-
ables. Since the treated and untreated groups share the same observable characteristics 31, the average 
difference in COVID-19 mortality gives us the estimated impact of State capacities. This analysis 
points out the contributing factors to reduce the number of COVID-19 deaths.

Results

Table 1 details the average, standard deviation, maximum and minimum values of the descriptive 
statistics analysis.

The five factors identified by EFA and their corresponding variables are shown in Table 2. Togeth-
er, these five factors had an explained percentage of variance of 73.58%, higher than the 60% recom-
mended by the literature 26, showing a good explanatory power with this number of constructs. 
KMO statistics presented a value of 0.876, indicating a good adequacy of the data to the method, 
also corroborated by Bartlett’s sphericity test, which showed a sufficient degree of correlations  
at 1% significance.

As EFA grouped variables related to the health region’s characteristics (management quality, social 
vulnerability, socioeconomic status, human development, location) in the first factor, we labeled it as 
the local context. This factor also encompassed risk behaviors related to economic inequality and, 
consequently, the ability to maintain stricter standards of compliance with social distancing 28. The 
literature highlights the local context as an element that conditions government results in confronting 
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Table 1

Descriptive statistics.

Variable Average SD Lowest Higher

Deaths 5.84 4.18 0.31 46.31

Bolsa_Familia 189.66 144.97 4.96 618.97

Aid 1,137.11 295.35 66.6 2594

IFGF 0.44 0.14 0.11 0.78

IFDM 0.66 0.08 0.44 0.83

Attend_Water 69.16 17.72 11.25 100.00

Age60+ 14.56 3.71 5.07 26.52

GDP 25.72 14.62 6.34 90.06

Effort 5.57 4.82 0.57 48.83

Nurses 2.75 0.88 0.55 5.22

Consortium 56.90 40.56 0.00 100.00

PMAQ 1,160.31 782.96 8.35 4736.85

Pop_stratum 3.78 1.73 1.00 7.00

Density 147.09 571.02 0.61 7387.69

Schooling 6.09 0.51 4.56 8.00

FG Transfer 107.76 47.37 0.00 376.46

ICU 0.88 0.63 0.00 4.18

Equipment 26.77 18.83 1.43 95.35

SD: standard deviaiton. 
Source: prepared by the authors.

the pandemic, covering aspects such as average schooling level, location, socioeconomic condition, 
average population age, among others 32.

Disparity in these indices hinders combating health crises as local characteristics also influence 
the quality and quantity of resources available. Structural, this disparity impacts the federal coordina-
tion capacity to implement policies 33.

The second factor consisted of the health system’s general characteristics, involving the quan-
tity of human resources, the political capacity to form consortia and the quality of primary health 
care. Health manager’s schooling level, population size and demographic density were grouped into 
the third factor, labeled territorial bureaucratic capacity. This correlation may be explained by the 
concentration of higher education institutions in larger and denser locations 31, which justifies the 
existence of managers with a higher level of education.

Financial resources allocated to municipalities by the Federal Government for combating the pan-
demic makes up the financial capacity factor, representing the mobilization of short-term resources 
to fight the pandemic. Finally, the fourth factor encompasses the ICU beds for COVID-19 patients 
and the number of life support equipment representing the operational capacity, an element of para-
mount importance to ensure timely care for the most severe cases.

After determining the State capacity factors, we performed the PSM to separate between treated 
and untreated groups. We attribute 1 to values greater than or equal to the median of each variable 
to form the treated group, and 0 to the others, forming the untreated group. Using the median as a 
separation factor allowed for a similar number of health regions in each group (Table 3). Table 3 shows 
the discrepancies between group averages, whose differences are statistically significant by the t-tests 
(parametric variables) or Mann-Whitney (nonparametric variables). We therefore confirmed that the 
averages in state capacities of the treated groups are superior to those of the untreated groups.

After confirming the average differences, we applied the PSM to analyze the impact of State capac-
ities on the number of registered COVID-19 deaths. We used the local context variables (factor 1)  
to calculate the probability of receiving treatment, matching between elements of the treated and 
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Table 2

Exploratory factor analysis results for local context (factor 1) and State capacities (factors 2 to 5).

Variable Factor 1: 
Local context

Factor 2: 
Health care system

Factor 3: 
Territorial 

bureaucracy

Factor 4: 
Financial

Factor 5: 
Operational

Communality

Region -0.7089 0.7441

Bolsa_Familia -0.8300 0.8620

Aid -0.7841 0.7792

IFGF 0.8452 0.7683

IFDM 0.8872 0.8512

Attend_Water 0.6976 0.5398

Age60+ 0.6156 0.7120

GDP 0.7740 0.7282

Effort 0.6159 0.8309

Nurses 0.6677 0.7061

Consortium 0.6675 0.6922

PMAQ 0.8060 0.7635

Pop_stratum 0.4748 0.6390

Density 0.7642 0.6566

Schooling 0.7218 0.5860

FG Transfer 0.8899 0.8399

ICU 0.8505 0.7797

Equipment 0.6477 0.7661

Source: prepared by the authors.

Table 3

Characterization of treated and untreated groups.

Dimension/Variable Treated group Untreated group Difference between averages Significance

Observations Average Observations Average

Health system capacity

Nurses 226 3.46 224 2.03 1.42 0.000

Consortium 225 92.94 225 20.86 72.07 0.000

PMAQ 225 1,763.40 225 557.21 1,206.19 0.000

Financial capability

FG Transfer 225 145.36 225 70.16 75.19 0.000

Operational capacity

ICU 227 1.36 223 0.39 0.97 0.000

Equipment 225 41.56 225 11.97 29.59 0.000

Territorial bureaucratic capacity

Schooling 228 6.48 222 5.68 0.79 0.000

Pop_stratum 232 5.19 218 2.27 2.91 0.000

Density 225 277.89 225 16.28 261.61 0.000

Source: prepared by the authors.
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untreated groups using the nearest neighbor criterion (i.e., similarity of probability). As shown in 
Table 4, the average difference in mortality between similar elements in these groups determines the 
impact (average treatment effect).

From Table 4, we highlight the negative impact observed regarding mortality in relation to par-
ticipation in health consortia, bureaucratic capacity, represented by health manager’s schooling, and 
PMAQ resources. These observations are important for defining coping strategies for health crises 
such as COVID-19. We will discuss these results in more detail below.

Discussion

Core data characteristics (Box 1) and their great heterogeneity, revealed by the high standard devia-
tion values observed, show a scenario of marked social and economic inequalities between health 
regions especially in the number of ICU beds, an essential resource for treating the most severe 
COVID-19 cases.

In the period analyzed, the average number of ICU-COVID beds was 0.88 per 10,000 inhabit-
ants, below the minimum of one bed recommended by the World Health Organization 8. Such a 
situation becomes more serious when considering that 49 health regions lacked any specific ICU bed 
for COVID-19 patients, demonstrating a fragility of the health infrastructure before the pandemic. 
When considering the total number of beds, 72% of the health regions provided a lower number than 
recommended even for routine use, as observed by Rache et al. 34. These findings confirm that health 
systems are often unprepared to respond quickly to population demands in a pandemic context 1.

ANOVA testing provided an important picture of the human resources distribution and infra-
structure of the Brazilian health system. Health regions serving a higher population size concentrated 
a greater number of ICU-COVID beds, more life maintenance equipment, as well as health managers 
with a higher schooling level. Conversely, regions with fewer inhabitants despite having lower infra-
structure, presented a greater number of nurses, greater participation in health consortia and more 
PMAQ transfers, indicating better quality of primary care services.

Hence, despite a 10-year implementation of the health regions, these lack a standardization of the 
resources available thus revealing the fragility of regional health planning. These findings are wor-
risome given the importance of health regions as bases for planning care networks and privileged 
spaces for articulating health actions 16.

As health regions are centers for health planning, the primary and secondary care systems should 
act together to reduce patient referral to intensive care 35. However, larger health regions concen-
trated the intensive care infrastructure for the most severe COVID-19 cases, while the smaller regions 
showed greater investment in primary health care.

At the municipal level, Cardoso et al. 36 found that the income transfer policy of the Brazilian 
Federal Government disregarded local vulnerability, level of contamination and municipal income 
level. Consequently, many municipalities had to reduce their own health expenditures, as places with 
greater health resources received more financial transfers. New investments are therefore being made 
disregarding the level of preexisting resources, leading to greater planning of public policies to sup-
port governments in health crises.

Regarding impact, PSM analysis showed that operational capacity, which was concentrated in 
large healthcare regions, was associated with an increase in COVID-19 deaths. This may be because 
larger and more developed locations concentrate more people whose displacements result in greater 
risks of exposure. Moreover, larger locations have more opportunities to enhance State capacities to 
treat patients 37.

An increase in COVID-19 cases, even with a greater number of beds, could render the health infra-
structure insufficient and lead to an increase in the number of deaths. Initially, the levels of death and 
contamination were directly related to population size, but following the collapse of the health system 
local medical-hospital structure began to directly influence the fatality rate 8.
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Table 4

Average treatment effect on the number of deaths using propensity score matching.

Dimension/Variable Coefficient SD Significance

Matching criterion: nearest neighbor

Health system capacity

Nurses -0.490 0.460 0.287

Consortium -0.816 0.468 0.082 *

PMAQ -1.350 0.403 0.001 **

Financial capability

FG Transfer 0.799 0.611 0.192

Operational capacity

ICU 0.849 0.384 0.027 ***

Equipment 0.855 0.422 0.043 ***

Territorial bureaucratic capacity

Schooling -0.686 0.392 0.080 *

Pop_stratum 0.731 0.366 0.046 ***

Density -0.157 0.869 0.856

Matching criterion: second nearest neighbor

Health system capacity

Nurses -0.582 0.378 0.124

Consortium -0.728 0.451 0.107

PMAQ -1.223 0.406 0.003 **

Financial capability

FG Transfer 0.702 0.489 0.152

Operational capacity

ICU 1.019 0.368 0.006 **

Equipment 1.034 0.775 0.182

Territorial bureaucratic capacity

Schooling -0.667 0.380 0.079 *

Pop_stratum 0.602 0.395 0.128

Density -0.560 0.735 0.446

Matching criterion: 0.2 caliper

Health system capacity

Nurses -0.490 0.460 0.287

Consortium -0.816 0.468 0.082 *

PMAQ -1.350 0.403 0.001 **

Financial capability

FG Transfer 0.799 0.611 0.192

Operational capacity

ICU 0.849 0.384 0.027 **

Equipment 0.855 0.422 0.043 ***

Territorial bureaucratic capacity

Schooling -0.686 0.392 0.080 *

Pop_stratum 0.731 0.366 0.046 ***

Density -0.157 0.869 0.856

SD: standard deviation. 
Source: prepared by the authors. 
* Significant at 10%; 
** Significant at 1%; 
*** Significant at 5%.
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Although our results highlight the importance of primary health care as a tool to halt the pan-
demic, the literature emphasizes other contributing aspects 38. In fact, the increased health system 
capacity’s effectiveness would depend on minimum conditions such as teams of qualified profession-
als, political will and financing 39.

PSM analysis revealed that a greater transfer of PMAQ resources is associated with a reduction 
in the number of COVID-19 deaths. Importantly, the PMAQ resources allocated are directly linked 
to the evaluation of each primary care team and Expanded Family Health and Primary Care Center 
(NASF-AB, acronym in Portuguese). Thus, these transfers related to the quality and resolvability 
of the primary care services provided. In fact, this variable had the highest coefficient in the PSM 
results, that is, it would have the greatest impact on reducing the number of deaths and combating 
the pandemic.

Primary care’s role in combating COVID-19 is founded on the need to monitor and screen 
infected and suspected patients, helping to control the pandemic and ensure that seriously ill patients 
have timely access to the healthcare system. Recent studies by Medina et al. 40 and Barbosa et al. 41 
corroborate this result, demonstrating the importance of primary care to minimize health inequities, 
reduce infection levels, and mitigate the social and economic effects of the pandemic.

Despite the difficulty in facing crises of countries with decentralized government models, Erkore-
ka & Hernando‐Pérez 42 state that this does not pose a disadvantage. When analyzing sub-central 
governments in Spain, the authors found that action coordination and health system robustness, 
represented by financial investments, human resources, and equipment, enabled a better performance 
in facing the COVID-19 pandemic.

Kim & Jeong 43 stress that despite the importance of central governments, local actions played a 
crucial role in combating the pandemic. This is because in addition to national coordinated actions, 
local assessment allows health systems to meet population needs. Effective containment of the pan-
demic is related to government effectiveness 44, whose resources must be mobilized through political 
processes, determining how state capacity can and will be used 45. In this relational perspective, the 
(de)activation of State capabilities materializes, among other aspects, in the institutional arrange-
ments formed and the interactions between different actors 5.

Besides primary care, we also observed a reduction in the number of deaths by greater participa-
tion in health consortia. This result corroborates Ferreira et al. 46, who found that municipal associa-
tion via consortia was one of the most effective measures to control the pandemic.

These consortia enable health care networks to be more collaborative, allowing for the expansion 
of service access 47 and consequently the reduction of inequities in the health regions studied. The 
importance of municipal consortia was also discussed by Santos 48, who assessed their prominent 
role in fighting the pandemic through the provision of services, joint acquisition of inputs, personal 
protective and ICU equipments, promotion of educational activities, among others.

Our results also highlighted another aspect little investigated when discussing coping with  
COVID-19 in Brazil: the negative association between bureaucratic capacity and the number of deaths. 
This reinforces that the coordination of pandemic-fighting efforts based on bureaucratic capacities 
is an important aspect of health crisis management 49. Focusing on education 50, they identified that 
the manager’s schooling was important for implementing successful policies in the pandemic context, 
highlighting the relevance of a competent and professionalized municipal bureaucracy.

Bureaucratic capacity is widely discussed in the literature on State capacities as it relates to tech-
nical competences, that is, to the development of a competent technical team to achieve good public 
policy results in the most diverse areas 51. Thus, our results corroborate the importance of the human 
factor for managing crisis situations, highlighting that managers’ characteristics can influence the 
probability of success of the implemented actions 52.
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Conclusion

Our results showed that the levels of State capacity influenced COVID-19 mortality in Brazil, high-
lighting knowledge already acquired regarding the pandemic and reinforcing new findings. Among 
them, the quality of primary care emerges as a helping factor to reduce contamination levels and 
consequently deaths. Moreover, the results emphasized the importance of consortia as a mechanism 
to increase health resources for coping with crisis situations.

Association between schooling level of health managers and reduced number of COVID-19 
deaths indicate the importance of bureaucratic capacity, reinforcing theoretical discussions on how 
bureaucratic capacity influences public policy outcomes even during health crisis.

Thus, COVID-19 mortality could be minimized by a preventive, comprehensive, and integrated 
approach via the articulation of actions between different entities, investment in health management 
training and assurance of quality health services in basic care. Finally, our results encourage debate on 
State capacity and their relevance and demonstrate that an effective fight against the pandemic goes 
beyond health system infrastructure since other capacity dimensions are equally important. As for 
study limitations, we emphasize that the existence of State capacity in health regions does not ensure 
its operation, requiring further studies to understand whether this process occurred and how it took 
place during the COVID-19 pandemic.
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Resumo

Este estudo aborda a capacidade do Estado em 
lidar com a pandemia da COVID-19, bem como 
contribuir com a literatura sobre gestão de crises 
no setor da saúde. Analisamos se o nível de ca-
pacidade do Estado teve impacto na resposta à  
COVID-19 nas regiões de saúde brasileiras em 
2020. O estudo utiliza um conjunto de técnicas de 
análise estatística e análise de impacto na saúde 
pública, incluindo o método de pareamento por 
escore de propensão (PSM). Os achados revelaram 
que o menor número de óbitos por COVID-19 es-
teve associado à participação em consórcios inter-
municipais de saúde, ao nível de escolaridade dos 
gestores municipais de saúde e aos recursos repas-
sados por meio do Programa Nacional de Melho-
ria do Acesso e da Qualidade da Atenção Básica 
(PMAQ). Por outro lado, o número de unidades de 
terapia intensiva (UTI) e de equipamentos para 
manutenção da vida associou-se a um maior nú-
mero de óbitos, uma vez que locais populacionais 
maiores concentraram capacidade operacional 
para atender os casos mais graves. Conclui-se, 
portanto, que os diferentes níveis de capacitação 
implementados pelo Estado nas regiões de saúde 
brasileiras levaram a resultados distintos no en-
frentamento da pandemia. Isso reforça a impor-
tância da discussão sobre a capacitação implemen-
tada pelo Estado e a gestão de crises, destacando 
que o resultado do enfrentamento da COVID-19 
no Brasil esteve relacionado ao nível de recursos 
existentes, principalmente em termos de capacida-
de do sistema de saúde, capacidade burocrática e 
associação em consórcios para compartilhar insu-
mos e garantir a prestação de serviços de saúde à 
população.
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Resumen

Este estudio aborda la capacidad del Estado para 
hacer frente a la pandemia del COVID-19 y bus-
ca contribuir a la literatura sobre gestión de crisis 
en el sector salud. Se analizó si el nivel de capaci-
dad del Estado tuvo un impacto en la respuesta al  
COVID-19 en las regiones sanitarias brasileñas 
en 2020. Este estudio utilizó un conjunto de téc-
nicas de análisis estadísticos y análisis de impacto 
en la salud pública, incluido el método de parea-
miento por puntaje de propensión (PSM). Los ha-
llazgos muestran que el menor número de muertes 
por el COVID-19 se asoció con la participación en 
consorcios intermunicipales de salud, el nivel de 
educación de los gestores municipales de salud y 
los recursos transferidos por el Programa Nacional 
de Mejoría y Acceso de la Calidad de la Atención 
Básica (PMAQ). Por otro lado, la cantidad de uni-
dades de cuidados intensivos (UCI) y de equipos de 
soporte vital estuvo asociada a un mayor número 
de muertes, ya que los lugares con mayor pobla-
ción concentraron la capacidad operativa para 
tratar los casos más graves. Se concluye que los 
diferentes niveles de capacitación implementados 
por el Estado en las regiones sanitarias brasileñas 
llevaron a diferentes resultados para hacer frente 
a la pandemia. Esto refuerza la importancia de la 
discusión sobre la capacitación implementada por 
el Estado y la gestión de crisis, destacando que la 
respuesta al COVID-19 en Brasil estuvo relacio-
nada con el nivel de recursos existentes, especial-
mente con relación a la capacidad del sistema de 
salud, la capacidad burocrática y la asociación en 
consorcios para compartir insumos y garantizar la 
prestación de servicios sanitarios a la población.
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