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Abstract

Trust in institutions is a key driver to shape population attitudes and behavior, such as com-
pliance of non-pharmaceutical interventions (NPI). During the COVID-19 pandemic, this
was fundamental and its compliance was supported by governmental and non-governmen-
tal institutions. Nevertheless, the situation of political polarization in some countries with
decentralized health systems increased the difficulty of such interventions. This study ana-
lyzes the association between non-pharmaceutical interventions’ compliance and individual
perception regarding institutions’ performance during the COVID-19 pandemic in Brazil. A
web survey was conducted in Brazil between November 2020 and February 2021. Bivariate
analysis and ordered logit regressions were performed to assess the association between
NPIs compliance and perceived institutions’ performance. Results suggest a negative asso-
ciation between NPIs’ compliance and Federal Government and Ministry of health perceived
performance, which may reflect the political positioning of the respondents. Moreover, we
find a positive association between NPI compliance and the perceived performance of the
remaining institutions (state government, federal supreme court, national congress, WHO,
media and SUS). Our contribution goes beyond the study of a relationship between non-
pharmaceutical interventions’ compliance and institutions’ performance, by pointing out the
importance of subnational and local governmental spheres in a decentralized health system,
as well as highlighting the importance of social communication based on health organiza-
tions’ information and scientific institutions.
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Introduction

Previous studies regarding a population’s attitudes and behavior have shown an association
between trust in institutions and perceived performance [1-3]. Additionally, it is well estab-
lished that individual political positioning can influence the societal decision-making process,
and ultimately the compliance with public health interventions [4-6]. In the last three years,
we have seen this phenomenon during the COVID-19 pandemic. Compliance with non-phar-
maceutical interventions (NPIs) seems to be related with the perception of performance of
some institutions as well as with individuals’ political positioning [3, 5, 7]. As i) NPIs we con-
sider individual (e.g. face mask), environmental (e.g. ventilation of spaces) and population
(e.g. social distancing and stay-at-home/quarantine measures) interventions, and as ii) compli-
ance we consider the self-reported level of compliance (Never, Rarely, Frequently and Always)
with NPIs [3].

Although the vaccination process is widely diffused, the COVID-19 pandemic is not over,
and non-pharmaceutical interventions are still important [8-11]. Despite the importance of
adopting NPIs to manage the evolution of the pandemic, some countries have shown difficul-
ties in their implementation and population compliance. Hence, it is essential to understand
the factors associated with NPIs’ compliance [12, 13].

Political factors and social media have an impact on NPIs compliance levels [2, 14-17]. The
amount and frequency with which COVID-19 related news were and are spread can affect per-
ceptions on institutions’ performance and influence the population’s compliance with NPIs [7,
18, 19]. This influence can vary through different levels of governmental institutions, ranging
from federal government [9, 20-22], to the executive, legislative and judiciary powers of the
Brazilian State [17, 23, 24], as well as international institutions, e.g. World Health Organization
[25-28].

Regarding the American continent for example, it was described that the USA, Brazil, and
Mexico had different performances in restricting their populations’ mobility through different
public health approaches, but all experienced problems of coordination [29]. These problems
were mainly seen in Brazil and Mexico [30]. Mexico did not present an uniform national
response, with the states varying in their implementation of NPIs, compromising the national
health system governance [31]. Brazil also did not present a national coordinated response in
the public health measures to combat the COVID-19 pandemic, with the virus spreading dif-
ferently across the states [32, 33].

Until August 2022, more than 600 million COVID-19 cases and 6.4 million deaths had
been recorded worldwide. Brazil ranks in 4" place in number of cases (over 34 million) and
2" in total deaths (over 680 thousand) [34]. Brazil is considered an upper middle-income
country, with great inequalities among states and municipalities. Its federal structure implies
shared responsibilities of public policies between states and municipalities [27, 32, 35, 36]. The
Brazilian Unified Health System (SUS-Sisterna Unico de Satide) is the national institution
responsible for public health services in Brazil, including vaccination and epidemiological pro-
grams [25, 37].

Throughout most of the COVID-19 pandemic (and until new presidential elections), Brazil
witnessed an attitude of denial from the nation’s former President himself, who discouraged
NPIs application [38, 39]. According to the literature, one of the former President Jair Bolso-
naro’s arguments to retain his followers during these times was to provide misinformation
through social media platforms [6, 40, 41]. In response to this attitude, the judiciary and legis-
lative powers, the Federal Supreme Court (STF) and the National Congress, took political mea-
sures to supplement the federal government action [42-44]. The states and municipalities
acquired more autonomy to act against the COVID-19 pandemic, due to a Federal Supreme
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Court (STF) decision, and the number of social programs to provide financial support to the
Brazilian society increased, due to National Congress emergency legislation [27, 32, 42, 45].
The states’ governors and respective state health secretaries aligned their responses, supported
by the National Council of State Health Secretaries (CONASS), to implement public health
measures to combat the COVID-19 spread [33].

For the reasons presented above, Brazil can be considered as an interesting case study to
understand the association between institutions performance and behavioral compliance with
government measures, such as the NPIs in the COVID-19 pandemic, in a context of polarized
political society and decentralized health system [4, 33, 46].

We investigate the importance of institutions” performance, while studying the association
between NPI compliance and individual perception of the institutions’ performance itself. For
this purpose, we rely on an online convenient national survey to explore how political posi-
tioning and the perception of institutions’ performance influence the individual’s willingness
to comply with NPIs.

This paper stresses the need of a discussion on public health and the decision-making pro-
cess, while highlighting the role of the i) subnational and local governments in a decentralized
health system, ii) open scientific evidence, such as support from WHO, and iii) SUS to use
social communication in public health emergency situations.

Materials and methods

The study relied on an online survey developed by the research team and disseminated among
the Brazilian population. The survey was approved on 23 November 2020, by the Research
Ethics Committee at NOVA School of Business and Economics (Portugal) through a Scientific
Council’s president letter. In the online survey’s first page, the participants read and accepted
the research characteristics and information, assurances of anonymity assurance, data protec-
tion, and a consent form.

Data collection

The invitation to participate in the survey was shared on social networks, such as Facebook®),
WhatsApp®), LinkedIn®), Instagram® and mailing lists. The target populations included
individuals present in all Brazilian states, from different social sectors and backgrounds. Data
were collected between 25 November 2020, and 11 January 2021, through an online web sur-
vey, created and distributed using Qualtrics software. The time interval regarding data collec-
tion was important because: i) it was applied before the second largest (and deadliest) COVID-
19 wave, ii) the survey was responded immediately before the introduction of the first
COVID-19 vaccine in Brazil, CoronaVac, in March 2021, iii) it marked a change in the strategy
addressing COVID-19, shifting from NPIs to vaccination, and iv) it marked the consolidation
of the population’ perception towards public health measures, which is seen after 9 months of
introduction.

Table 1 provides a comparison between our sample and national averages. The sample is
characterized by 1,621 valid responses, with respondents coming from most of the Brazilian
States (88.9%) and States’ Capitals (74.1%). We also see an over-representation of individuals
living in Sdo Paulo State (67%). Although this is thus not a representative sample, it is consid-
ered a convenient and informative sample with some sociodemographic conditions being
aligned with the Brazilian population. Besides the sociodemographic characterization, we have
introduced the political position characteristics of the sample.

In addition to the sociodemographic conditions (location, gender, age and education), data
on institutions’ performance perception, NPIs’ compliance level and individual political
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Table 1. Sample characteristics.

Variable Survey Data National Data
States and Municipalities (number) *
States 24 27
States’ Capitals 20 27
Municipalities 263 5,570
Gender (%)
Male 37.9 48.2
Female 61.7 51.8
Other/Not responding preference 0.4
Age (%)
< 18 years 0.9 < 14 years 24.1
19 to 25 years 30.6 15 to 64 years 68.5
26 to 32 years 20.9
33 to 45 years 27.4
46 to 64 years 18.4
65 to 79 years 1.9 65 years > 7.4
80 years > 0.1
Education (%)
Elementary School 0.5 55.8
High School 14.4 30.1
University-Degree 40.5 14.1
University-MBAs and Specializations 20.8
University—Master 14.1
University—Doctorate 9.7
Political Position (%)
1 —Far Left 2.3 NA
2 14.3
3 19.7
4—Center 21.6
5 11.7
6 7.7
7 —Far Right 2.7
No answer 20

* Brazil has more than 75% of its municipalities characterized as “small” (< 25.000 inhabitants), which generates

difficulties in achieving a representative sample [47].

https://doi.org/10.1371/journal.pone.0285289.t001

positioning were collected, with no influence among the categories (S1 Table). Respondents
were asked to evaluate (on a qualitative scale ranging from “very bad”, “bad”, “average”,
“good”, to “very good”) the performance of the following institutions in the COVID-19 pan-
demic: Federal Government, State Government, Municipal Government, Unified Health Sys-
tem (SUS), Ministry of Health, Brazilian Federal Supreme Court (STF), National Congress,
World Health Organization and the Media institutions. We have considered Media as an insti-
tution due to its relevance and influence on society regarding the pandemic and NPIs mea-
sures [48].

Regarding NPIs compliance, respondents were asked to disclose their self-reported level of
compliance (never, rarely, frequently and always) with the following NPIs: Face Mask Use,
Social Distancing and Stay Home (when possible). To identify the respondents’ political
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preferences, they were asked to report their perceived position on a scale from 1 (far left) to 7
(far right) (S1 Table).

Data analysis

This study sought to reveal the association between compliance with NPI related measures
(Face Mask Use, Social Distancing, and Stay Home) and the population’s perception regarding
institutions’ performance. We used bivariate analysis and estimated ordered logit models to
analyze the associations, always using ordered dependent variables (1-Never; 2-Rarely;
3-Often; 4-Usually). These models are based on latent variables Y*, as follows [49]:

Y'=pX+¢ (1)

where X is a matrix (N x K) containing a set of variables as explained above (i.e., gender, age,
education, perception of institutions’ performance, and political position), and € corresponds
to the error term with a logistic distribution. The unknown cut-points (¢) are defined as fol-
lows, where both parameters o and 3 are estimated by maximum likelihood.

Y=1ifY <o

Y=2ifo, <Y <o,

Y=4ifY >a, (2)

The analysis was conducted using the statistical software Stata 16.

Results

Government spheres (federal/state/municipal)

Fig 1 displays the association between compliance with NPIs and the perceived performance
for a set of governmental institutions at the federal, state and municipal levels.

Regarding the use of face masks (panel A), individuals typically report very high compliance
levels, regardless of their perception of different governmental institutions. However, it is still
possible to observe a gradient between these two variables. In fact, the proportion of individu-
als using face masks seems to decrease as the perception regarding the federal government per-
formance improves. Opposite results are found for the state level. Moreover, no major
gradient is observed at the municipal level.

Social distancing (panel B) and stay at home recommendations (panel C) follow a similar
pattern to face mask use. As individuals have a better perception regarding the Federal Gov-
ernment performance, their level of compliance tends to decrease. Results present an inverse
pattern at the state level. Again, no major gradient is identified at the municipality levels.

Powers’ tripartition (ministry/congress/ federal supreme court)

Fig 2 displays the association between compliance with NPIs and the perceived performance
for a set of national institutions representing the different branches of power.

The use of face masks (panel A) seems to be negatively related with the perception of the
Ministry of Health performance. This follows the same result as the one found for the federal
government. Contrarily, compliance with the use of face masks increases with the positive per-
ception of the performance of both the National Congress and Federal Supreme Court. Similar
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Fig 1. Federal, State and Municipal government spheres x Face Mask (A), Social Distancing (B) and Stay Home (C).

https://doi.org/10.1371/journal.pone.0285289.9001

results are observed when looking at both the social distance (panel B) and stay at home (panel
C) recommendations. However, one should note that the proportion of individuals reporting
to always comply with these recommendations is significantly lower than the ones reporting to
always use face masks.

Organizations (WHO/SUS/Media)

Fig 3 displays the association between compliance with NPIs and the perceived performance
for a set of non-governmental institutions.

Perceptions and compliance when considering the WHO, SUS and Media performance
present a similar behavioral pattern. Overall, compliance with NPIs increases as the perception
regarding the performance of these institutions increases. This pattern is common to all NPIs.

Regressions

We considered an ordered logit model to study the potential determinants of compliance
towards (A) face mask use, (B) social distancing, and (C) stay at home. We also present the
institutions’ performance odds and tables of conditional probabilities in S2 and S3 Tables.
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Fig 2. Ministry of Health (Executive), National Congress (Legislative) and Federal Supreme Court (Judiciary) x Face Mask (A), Social Distancing (B) and Stay

Home (C).

https://doi.org/10.1371/journal.pone.0285289.9002

Table 2 summarizes the results of the estimations, considering the association between the
performance of the Federal, State and Municipal government and the reported frequency of
compliance to the NPIs. We found that an evaluation of the performance of the Federal Gov-
ernment as “Bad” or “Very Bad” is positively associated with compliance to wearing masks
and staying at home, with a larger and statistically significant effect for the former. Perceiving
that the Federal Government is performing badly is associated with an odds ratio of 1.785
(p<0.01) for wearing masks, 0.961 for social distancing (not significant) and 1.282 (p<0.1) for
staying at home. Evaluating the same entity as good or very good, not only has the opposite
sign, but it also has a more significant negative impact on the OR of (not) complying with the
NPIs. In turn, a “Bad” or “Very Bad” evaluation of the State Government is related to an OR of
0.690 (p<0.05) for wearing masks, 0.801 (p<0.1) for practicing social distancing and 0.665
(p<0.01) for staying at home.

Regarding the evaluations at the municipal level, these were not related to the reported
compliance with NPIs at a statistically significant level.

Table 3 summarized the results for the Logit regressions measuring the association between
compliance with NPIs and the participants’ perception of several national and international
institutions as well as with their position on the political spectrum. Regarding the Unified
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Fig 3. World Health Organization (WHO), Unified Health System (SUS) and Media x Face Mask (A), Social Distancing (B) and Stay Home (C).
https://doi.org/10.1371/journal.pone.0285289.9003

Health System (SUS), a positive evaluation of the system’s performance is associated with
more compliance with all NPIs, while having a negative opinion about the SUS is not statisti-
cally significant in predicting the probability of any NPI compliance. As for the perception
towards the Ministry of Health, the results follow the same trend as before for the Federal Gov-
ernment, a negative evaluation is associated with an OR of 1.869 (p<0.01) on frequency of
mask use, 1.187 (p>0.1) for social distancing (not significant) and 1.382 (p<0.01) for staying
at home. When it comes to the Brazilian Federal Supreme Court (STF), National Congress and
WHO, the association is the opposite, giving a positive evaluation to these institutions
increases the odds of complying with the NPIs examined. Finally, responses regarding the
political positioning, those who identify more with the far-right political views have lower
odds of reporting frequent compliance with NPIs, while those that position themselves more
on the left side of the spectrum have more odds of compliance-compliance with using a mask,
OR 0f 2.951 (p<0.01), and staying at home, 1.526 (p<0.05).

Discussion

This study identified the association between the level of compliance with non-pharmaceutical
interventions (face mask use, social distancing and stay-at-home recommendations) and the
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Table 2. Summary table for Ordered Logit regressions: Federal, State and Municipal government spheres x—Face Mask (A), Social Distancing (B) and Stay Home
(C)-0dds Ratio.

Mask Social Dist. Stay Home
Federal Government (base group: Fair) Very bad/bad 1.785*** 0.961 1.282*
(0.310) (0.125) (0.169)
Good/Very good 0.433%** 0.494*** 0.652**
(0.0935) (0.0925) (0.127)
State Government (base group: Fair) Very bad/bad 0.690** 0.801* 0.665™**
(0.119) (0.0999) (0.0845)
Good/Very good 1.095 1.050 0.996
(0.228) (0.150) (0.143)
Municipal Government (base group: Fair) Very bad/bad 0.930 0.972 1.202
(0.160) (0.120) (0.153)
Good/Very good 1.277 1.169 1.175
(0.267) (0.168) (0.168)

Standard errors in parentheses
520,01, ** p<0.05, * p<0.1

https://doi.org/10.1371/journal.pone.0285289.t1002

perceived performance of the main governmental and non-governmental institutions, during
the COVID-19 outbreak in Brazil. The governmental institutions included in the analysis rep-
resent different regional levels (federal, state and municipal), tripartite power (executive—
ministry of health; legislative-national congress; and judiciary-federal supreme court), and
Unified Health System, and non-governmental institutions, such as WHO and the Media.

Compliance with NPIs and individual’s perceptions regarding institutions’ performance
share some common features. At state levels, there is a negative association between perception
of the federal government’s performance and NPIs compliance. This result may reflect the per-
sonal position of the Brazilian president during the period regarding the COVID-19 pandemic
[6, 39]. During the COVID-19 pandemic, the Brazilian former president did not support the
application of NPIs and even encouraged the populace not to use them [32, 41]. This is similar
to the situation in the United States during President Donald Trump’s administration, demon-
strating the negative impact of such leadership at the national level [50, 51].

Moreover, the study shows a positive association between the perception of state governments’
performance and compliance with NPIs [42], contrary to the results at the federal level. This could
be explained by the fact that state governors managed NPIs without federal support [24, 42].

Regarding institutions representing the tripartite power, the results for the Ministry of
Health’s performance follow the same trend as the one for the federal government, with a neg-
ative association between NPIs compliance and perceived performance. This may have been
influenced by the instability in the Health Ministry—the minister was replaced several times
during the pandemic—as well as with the strong alignment with the President’s policy of
denial [19]. Indeed, the Ministry of Health was often perceived as being closely aligned with
the government. In contrast, the evaluations of the Brazilian federal supreme court and
national congress have a positive association with NPIs compliance indicators [52]. As men-
tioned above, both institutions had their powers reinforced to implement policies, which
helped to improve their perceived performance among the population [32, 45].

Concerning WHO, Media and SUS, there is a positive association between performance
evaluations and compliance with NPIs [3, 24]. In a world with increasing fake news and misin-
formation, a partnership between health care international organization and media organiza-
tions can be fundamental to improve compliance with NPIs.
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Table 3. Summary table for Ordered Logit regressions: SUS, Ministry of Health, STF, Congress, WHO, media performance and political spectrum x Face Mask (A),

Social Distancing (B) and Stay Home (C)-Odds Ratio.

Mask Social Dist. Stay Home
Unified Health System (SUS) (base group: Fair) Very bad/bad 0.887 1.044 1.116
(0.205) (0.199) (0.216)
Good/Very good 1.463** 1.265** 1.215*
(0.231) (0.150) (0.140)
Ministry of Health (base group: Fair) Very bad/bad 1.869*** 1.187 1.382%**
(0.304) (0.141) (0.164)
Good/Very good 0.782 1.033 1.006
(0.133) (0.146) (0.143)
Brazilian Federal Supreme Court (STF) (base group: Fair) Very bad/bad 1.065 0.806* 0.737%**
(0.161) (0.0899) (0.0826)
Good/Very good 1.706** 1.447%* 1.398*
(0.433) (0.245) (0.240)
National Congress (base group: Fair) Very bad/bad 0.851 0.747*** 0.729™**
(0.131) (0.0831) (0.0811)
Good/Very good 1.103 1.128 1.202
(0.327) (0.227) (0.268)
WHO (base group: Fair) Very bad/bad 0.445** 0.704** 0.523%**
(0.0882) (0.120) (0.0892)
Good/Very good 1.360** 1.560™** 1.609™**
(0.212) (0.175) (0.182)
Media—Performance (base group: Fair) Very bad/bad 0.420** 0.560™** 0.500***
(0.0776) (0.0801) (0.0727)
Good/Very good 0.918 1.240% 1.098
(0.160) (0.144) (0.127)
Political spectrum—Performance (base group: center) Far left 1.550 1.643 1.767*
(0.802) (0.682) (0.585)
2.951%%* 1.262 1.526™*
(0.851) (0.218) (0.253)
1.641** 1.261 1.238
(0.361) (0.190) (0.185)
1.088 0.855 0.738
(0.252) (0.158) (0.141)
0.514*** 0.696* 0.553%**
(0.124) (0.143) (0.115)
Far right 0.228*** 0.397*** 0.389**
(0.0837) (0.118) (0.144)
Standard errors in parentheses
¥ p<0.01, ** p<0.05, * p<0.1
https://doi.org/10.1371/journal.pone.0285289.t003
Conclusions

The findings presented in this paper have four main policy implications: a) the importance of
the subnational and local governments in an outbreak context mainly in a decentralized health
care system; b) the tripartite power discussion and their limits during exceptional times; c) the
importance of international institutions, such as WHO; and d) the reinforcement of the SUS
as a key actor not just in the health care delivery but also in the dissemination of public health-

related information.
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First, during the COVID-19 pandemic, the Brazilian states (subnational) and municipalities
(local) were the main authorities responding to the outbreak of disease, with the absence of the
federal government, which has a key role in financing the health system [27, 42-44]. This find-
ing contributes directly to other countries with decentralized health systems, such as United
States and Mexico [29, 30].

Second, in exceptional times, the legislative and judiciary powers can play a complementary
role, to fill in the missing executive action [19, 39, 52]. Third, a partnership and coordination
between the media and the World Health Organization can be essential to compete with denial
on the parts of both individuals and policy makers [28, 41]. Finally, National Health Systems
have an important role, not only in the provision of health care, but also in the communication
of public health initiatives [24, 32].

Therefore, the models presented in this paper are valuable case-scenarios in the decentral-
ized health system discussion about institutional performance and public health measures, and
the results help to build theory and inform government practices in the public health debate
[29-31, 42]. Other health systems in the world, with federative or subnational structure, can
also use these findings to improve their performance for NPI compliance. Despite the limita-
tions associated with the observational nature of the paper, we provide evidence of a clear link
between NPI and the perception of institutional performance.

Even though causality cannot be claimed, a channel through which perception of institu-
tional performance may influence NPI adherence, is related with the political positioning, and
is clearly visible in our findings. This underlying characteristic, specific to each individual,
may greatly influence the perception of institutional performance. At the same time, these per-
ceptions will be related with trust in those institutions, which in turn influences adherence to
NPIs. Overall, latent characteristics are expected to play a significant role in mediating this
relationship.

Limitations

The study has four major limitations. First, the sample obtained from the survey was not repre-
sentative of the overall Brazilian population. Despite this limitation, which is common to most
online survey settings, our results can still inform policy makers on compliance levels in partic-
ular subgroups of the population. Second, results are context specific as they were obtained the
situation of a single country. The political landscape has specific characteristics which may not
apply elsewhere. Nonetheless, in contexts of high political polarization—as observed recently
in the US, for instance—our findings can inform policy makers. Third, the study design
implied the selection of a set of institutions. However, there are also other institutions likely to
affect the compliance of individuals with NPIs such as religious and social organizations. The
forth drawback is the lack of availability of municipal level covariates and the way that aggre-
gating to the municipal level obscures unobserved and unobservable sub-municipal variation.
Results are based on the data collected and all of the analysis hinges on correlations. Given the
observational nature of this study, even after controlling for multiple factors, causality cannot
be claimed.

Supporting information

S1 Table. Survey questions.
(DOCX)

S2 Table. Summary table for Ordered Logit regressions: Federal, State and Municipal govern-
ment spheres x Face Mask (A), Social Distancing (B) and Stay Home (C)-Conditional

PLOS ONE | https://doi.org/10.1371/journal.pone.0285289 May 12, 2023 11/15


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0285289.s001
http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0285289.s002
https://doi.org/10.1371/journal.pone.0285289

PLOS ONE

The relationship between institutional performance and public health interventions

Probabilities.
(XLSX)

$3 Table. Summary table for Ordered Logit regressions: SUS, Ministry of Health, STF, Con-
gress, WHO, media performance and political spectrum x Face Mask (A), Social Distancing
(B) and Stay Home (C)-Conditional Probabilities.

(XLSX)

Acknowledgments

We would like to thank the support of Brazilian associations and institutions: Brazilian Scien-
tific Editors Association (ABEC), Brazilian Political Science Association (ABCP), Brazilian
Association of Collective Health (ABRASCO), among others. Finally, we thank all the people
who shared and supported the survey’s dissemination. This research did not receive support
from funding agencies in the public, commercial, or not-for-profit sectors.

Author Contributions

Conceptualization: Marco Antonio Catussi Paschoalotto, Eduardo Polena Pacheco Aratjo
Costa, Sara Valente de Almeida, Joana Gomes da Costa, Jodo Vasco Santos, Claudia Souza
Passador, Jodo Luiz Passador, Pedro Pita Barros.

Data curation: Marco Antonio Catussi Paschoalotto.
Formal analysis: Marco Antonio Catussi Paschoalotto, Joana Cima.

Investigation: Marco Antonio Catussi Paschoalotto, Eduardo Polena Pacheco Araujo Costa,
Sara Valente de Almeida, Joana Cima.

Methodology: Marco Antonio Catussi Paschoalotto, Sara Valente de Almeida, Joana Cima,
Joana Gomes da Costa.

Project administration: Marco Antonio Catussi Paschoalotto.
Resources: Marco Antonio Catussi Paschoalotto.

Supervision: Marco Antonio Catussi Paschoalotto, Claudia Souza Passador, Jodo Luiz Passa-
dor, Pedro Pita Barros.

Validation: Marco Antonio Catussi Paschoalotto, Eduardo Polena Pacheco Aradjo Costa, Sara
Valente de Almeida, Jodo Vasco Santos.

Visualization: Marco Antonio Catussi Paschoalotto, Eduardo Polena Pacheco Araujo Costa,
Sara Valente de Almeida.

Writing - original draft: Marco Antonio Catussi Paschoalotto, Eduardo Polena Pacheco Ara-
ujo Costa, Sara Valente de Almeida, Joana Cima, Joana Gomes da Costa, Jodo Vasco Santos,
Claudia Souza Passador, Jodo Luiz Passador, Pedro Pita Barros.

Writing - review & editing: Marco Antonio Catussi Paschoalotto, Eduardo Polena Pacheco
Araujo Costa, Sara Valente de Almeida, Joana Cima, Joana Gomes da Costa, Jodo Vasco
Santos, Claudia Souza Passador, Jodo Luiz Passador, Pedro Pita Barros.

References

1. Paredes MR, Apaolaza V, Marcos A, Hartmann P. Predicting COVID-19 Vaccination Intention: The
Roles of Institutional Trust, Perceived Vaccine Safety, and Interdependent Self-Construal. Health

PLOS ONE | https://doi.org/10.1371/journal.pone.0285289 May 12, 2023 12/15


http://www.plosone.org/article/fetchSingleRepresentation.action?uri=info:doi/10.1371/journal.pone.0285289.s003
https://doi.org/10.1371/journal.pone.0285289

PLOS ONE

The relationship between institutional performance and public health interventions

10.

11.

12

13.

14.

15.

16.

17.

18.

19.

Commun [Internet]. 2021 Nov 3;1-12. Available from: https://www.tandfonline.com/doi/full/10.1080/
10410236.2021.1996685 PMID: 34732090

Soveri A, Karlsson LC, Antfolk J, Lindfelt M, Lewandowsky S. Unwillingness to engage in behaviors that
protect against COVID-19: the role of conspiracy beliefs, trust, and endorsement of complementary and
alternative medicine. BMC Public Health. 2021 Dec 1; 21(1). https://doi.org/10.1186/s12889-021-
10643-w PMID: 33832446

Santos JV, Gomes da Costa J, Costa E, Aimeida S, Cima J, Pita-Barros P. Factors associated with
non-pharmaceutical interventions compliance during COVID-19 pandemic: a Portuguese cross-sec-
tional survey. J Public Health (Bangkok). 2022 Feb 26;

Barberia LG, Gémez EJ. Political and institutional perils of Brazil's COVID-19 crisis. Vol. 396, The Lan-
cet. Lancet Publishing Group; 2020. p. 367-8. https://doi.org/10.1016/S0140-6736(20)31681-0 PMID:
32738938

Hsiehchen D, Espinoza M, Slovic P. Political partisanship and mobility restriction during the COVID-19
pandemic. Public Health. 2020 Oct 1; 187:111—4. https://doi.org/10.1016/j.puhe.2020.08.009 PMID:
32947252

Paschoalotto MAC, Costa EPPA, de Almeida SV, Cima J, da Costa JG, Santos JV, et al. Running away
from the jab: factors associated with COVID-19 vaccine hesitancy in Brazil. Rev Saude Publica.
2021;55.

Caplanova A, Sivak R, Szakadatova E. Institutional Trust and Compliance with Measures to Fight
COVID-19. International Advances in Economic Research. 2021 Feb 1; 27(1):47-60.

World Health Organization. WHO Director-General’s statement on IHR Emergency Committee on
Novel Coronavirus (2019-nCoV). World Health Organization. 2020.

Chung SC, Marlow S, Tobias N, Alogna A, Alogna l, You SL, et al. Lessons from countries implementing
find, test, trace, isolation and support policies in the rapid response of the COVID-19 pandemic: a sys-
tematic review. BMJ Open. 2021 Jun 29; 11(7). https://doi.org/10.1136/bmjopen-2020-047832 PMID:
34187854

Liu 'Y, Morgenstern C, Kelly J, Lowe R, Munday J, Villabona-Arenas CJ, et al. The impact of non-phar-
maceutical interventions on SARS-CoV-2 transmission across 130 countries and territories. BMC Med.
2021 Dec 1; 19(1). https://doi.org/10.1186/s12916-020-01872-8 PMID: 33541353

Oh J, Lee HY, Khuong QL, Markuns JF, Bullen C, Barrios OEA, et al. Mobility restrictions were associ-
ated with reductions in COVID-19 incidence early in the pandemic: evidence from a real-time evaluation
in 34 countries. Sci Rep. 2021 Dec 1; 11(1). https://doi.org/10.1038/s41598-021-92766-z PMID:
34215764

Smith LE, AmI6t R, Lambert H, Oliver |, Robin C, Yardley L, et al. Factors associated with adherence to
self-isolation and lockdown measures in the UK: a cross-sectional survey. Public Health. 2020 Oct 1;
187:41-52. https://doi.org/10.1016/j.puhe.2020.07.024 PMID: 32898760

Martinez-Garcia M, Rabasa A, Barber X, Polotskaya K, Roomp K, Oliver N. Key factors affecting peo-
ple’s unwillingness to be confined during the COVID-19 pandemic in Spain: a large-scale population
study. Sci Rep. 2021 Dec 1; 11(1).

Igwe PA, Ochinanwata C, Ochinanwata N, Adeyeye JO, Ikpor IM, Nwakpu SE, et al. Solidarity and
social behaviour: how did this help communities to manage COVID-19 pandemic? International Journal
of Sociology and Social Policy. 2020 Dec 2; 40(9—10):1183—-200.

Kantor BN, Kantor J. Non-pharmaceutical Interventions for Pandemic COVID-19: A Cross-Sectional
Investigation of US General Public Beliefs, Attitudes, and Actions. Front Med (Lausanne). 2020 Jul 3; 7.
https://doi.org/10.3389/fmed.2020.00384 PMID: 32719807

Paul E, Steptoe A, Fancourt D. Attitudes towards vaccines and intention to vaccinate against COVID-
19: Implications for public health communications. The Lancet Regional Health—Europe. 2021 Feb;
1:100012. https://doi.org/10.1016/j.lanepe.2020.100012 PMID: 33954296

Sharma M, Mindermann S, Rogers-Smith C, Leech G, Snodin B, Ahuja J, et al. Understanding the
effectiveness of government interventions against the resurgence of COVID-19 in Europe. Nat Com-
mun [Internet]. 2021 Dec 5; 12(1):5820. Available from: https://www.nature.com/articles/s41467-021-
26013-4 https://doi.org/10.1038/s41467-021-26013-4 PMID: 34611158

Guaitoli G, Pancrazi R. Covid-19: Regional policies and local infection risk: Evidence from Italy with a
modelling study. The Lancet Regional Health—Europe. 2021 Sep; 8:100169. https://doi.org/10.1016/j.
lanepe.2021.100169 PMID: 34308412

Storopoli J, Braga da Silva Neto WL, Mesch GS. Confidence in social institutions, perceived vulnerabil-
ity and the adoption of recommended protective behaviors in Brazil during the COVID-19 pandemic.
Soc Sci Med. 2020 Nov 1; 265. https://doi.org/10.1016/j.socscimed.2020.113477 PMID: 33190926

PLOS ONE | https://doi.org/10.1371/journal.pone.0285289 May 12, 2023 13/15


https://www.tandfonline.com/doi/full/10.1080/10410236.2021.1996685
https://www.tandfonline.com/doi/full/10.1080/10410236.2021.1996685
http://www.ncbi.nlm.nih.gov/pubmed/34732090
https://doi.org/10.1186/s12889-021-10643-w
https://doi.org/10.1186/s12889-021-10643-w
http://www.ncbi.nlm.nih.gov/pubmed/33832446
https://doi.org/10.1016/S0140-6736%2820%2931681-0
http://www.ncbi.nlm.nih.gov/pubmed/32738938
https://doi.org/10.1016/j.puhe.2020.08.009
http://www.ncbi.nlm.nih.gov/pubmed/32947252
https://doi.org/10.1136/bmjopen-2020-047832
http://www.ncbi.nlm.nih.gov/pubmed/34187854
https://doi.org/10.1186/s12916-020-01872-8
http://www.ncbi.nlm.nih.gov/pubmed/33541353
https://doi.org/10.1038/s41598-021-92766-z
http://www.ncbi.nlm.nih.gov/pubmed/34215764
https://doi.org/10.1016/j.puhe.2020.07.024
http://www.ncbi.nlm.nih.gov/pubmed/32898760
https://doi.org/10.3389/fmed.2020.00384
http://www.ncbi.nlm.nih.gov/pubmed/32719807
https://doi.org/10.1016/j.lanepe.2020.100012
http://www.ncbi.nlm.nih.gov/pubmed/33954296
https://www.nature.com/articles/s41467-021-26013-4
https://www.nature.com/articles/s41467-021-26013-4
https://doi.org/10.1038/s41467-021-26013-4
http://www.ncbi.nlm.nih.gov/pubmed/34611158
https://doi.org/10.1016/j.lanepe.2021.100169
https://doi.org/10.1016/j.lanepe.2021.100169
http://www.ncbi.nlm.nih.gov/pubmed/34308412
https://doi.org/10.1016/j.socscimed.2020.113477
http://www.ncbi.nlm.nih.gov/pubmed/33190926
https://doi.org/10.1371/journal.pone.0285289

PLOS ONE

The relationship between institutional performance and public health interventions

20.

21.

22,

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Avellaneda CN, Gomes RC. Is small beautiful? Testing the direct and nonlinear effects of size on munic-
ipal performance. Public Adm Rev. 2015; 75(1):137—49.

Alves JA, Gibson CL. States and Capitals of Health: Multilevel Health Governance in Brazil. Lat Am
Polit Soc. 2019; 61(1):54-77.

Olvera JG, Avellaneda CN. Subnational Government Performance: Testing Multiple Dimensions of
Governors’ Experience. Public Adm Rev. 2019; 79(3):383-98.

Gonzalez-Bustamante B. Evolution and early government responses to COVID-19 in South America.
World Dev. 2021 Jan 1; 137. https://doi.org/10.1016/j.worlddev.2020.105180 PMID: 32921879

Ortega F, Béhague D. Contested leadership and the governance of COVID-19 in Brazil: The role of
local government and community activism. Glob Public Health. 2022 Apr 3; 17(4):483-95. https://doi.
org/10.1080/17441692.2022.2028304 PMID: 35073834

Vargas |, Mogollén-Pérez AS, Unger JP, Da-Silva MRF, de Paepe P, Vazquez ML. Regional-based
Integrated Healthcare Network policy in Brazil: From formulation to practice. Health Policy Plan. 2015;
30(6):705—-17. https://doi.org/10.1093/heapol/czu048 PMID: 24963157

Willis CD, Greene JK, Abramowicz A, Riley BL. Strengthening the evidence and action on multi-sectoral
partnerships in public health: an action research initiative. Health promotion and chronic disease pre-
vention in Canada-research policy and practice. 2016 Jun; 36(6):101—11.

Rocha R, Atun R, Massuda A, Rache B, Spinola P, Nunes L, et al. Effect of socioeconomic inequalities
and vulnerabilities on health-system preparedness and response to COVID-19 in Brazil: a comprehen-
sive analysis. Lancet Glob Health. 2021 Jun 1; 9(6):e782-92. https://doi.org/10.1016/S2214-109X(21)
00081-4 PMID: 33857500

Alvarez-Nobell A, Oliveira A, Athaydes A, Barroso B. Strategic Communication and Political Ideologies
in South America. COVID-19 Crisis Management in the Cases of the Populist Governments of Argen-
tina and Brazil. International Journal of Strategic Communication. 2022 May 27; 16(3):403-25.

Testa PF, Snyder R, Rios E, Moncada E, Giraudy A, Bennouna C. Who Stays at Home? The Politics of
Social Distancing in Brazil, Mexico, and the United States during the COVID-19 Pandemic. J Health
Polit Policy Law. 2021 Dec 1; 46(6):929-58. https://doi.org/10.1215/03616878-9349100 PMID:
34075409

Marie Knaul F, Touchton M, Arreola-Ornelas H, Atun R, Calderon Anyosa RJ, Frenk J, et al. Health Pol-
icy Punt Politics as Failure of Health System Stewardship: Evidence from the COVID-19 Pandemic
Response in Brazil and Mexico. The Lancet Regional Health—Americas. 2021; 4(100086):1-11.

Knaul F, Arreola-Ornelas H, Porteny T, Touchton M, Sanchez-Talanquer M, Méndez O, etal. Not far
enough: Public health policies to combat COVID-19 in Mexico’s states. PLoS One. 2021 Jun 1; 16(6):
e€0251722. https://doi.org/10.1371/journal.pone.0251722 PMID: 34061864

Castro MC, Kim S, Barberia L, Ribeiro AF, Gurzenda S, Ribeiro KB, et al. Spatiotemporal pattern of
COVID-19 spread in Brazil. Science (1979) [Internet]. 2021 Apr 14;eabh1558. Available from: https:/
www.sciencemag.org/lookup/doi/10.1126/science.abh1558 PMID: 33853971

Bigoni A, Malik AM, Tasca R, Baleeiro M, Carrera M, Maria L, et al. Brazil's health system functionality
amidst of the COVID-19 pandemic: An analysis of resilience. The Lancet Regional Health—Americas
[Internet]. 2022; 10(100222). Available from: https://doi.org/10.1016/j.lana.2022.100222 PMID:
35284904

Johns Hopkins University & Medicine. Johns Hopkins—Coronavirus Resource Center. https:/
coronavirus.jhu.edu/map.html. 2022.

Massuda A, Hone T, Leles FAG, de Castro MC, Atun R. The Brazilian health system at crossroads:
Progress, crisis and resilience. BMJ Glob Health. 2018 Jul 1; 3(4). https://doi.org/10.1136/bmjgh-2018-
000829 PMID: 29997906

Castro MC, Massuda A, Aimeida G, Menezes-Filho NA, Andrade MV, de Souza Noronha KVM, et al.
Brazil’s unified health system: the first 30 years and prospects for the future. Vol. 394, The Lancet. Lan-
cet Publishing Group; 2019. p. 345-56. hitps://doi.org/10.1016/S0140-6736(19)31243-7 PMID:
31303318

Paschoalotto MAC, Passador JL, de Oliveira LR, Lopes JEF, Dantas MK, Passador CS. The regionali-
zation of the Brazilian national health system: Proposition for performance evaluation of the regional
health departments of sdo paulo state, Brazil. Saude e Sociedade. 2018; 27(1).

da Silva LLS, Lima AFR, Polli DA, Razia PFS, Pavao LFA, de Hollanda Cavalcanti MAF, et al. Social
distancing measures in the fight against covid-19 in brazil: Description and epidemiological analysis by
state. Cad Saude Publica. 2020; 36(9).

Peci A, Gonzalez Cl, Dussauge-Laguna MI. Presidential policy narratives and the (mis)use of scientific
expertise: Covid-19 policy responses in Brazil, Colombia, and Mexico. Policy Studies. 2022 Feb 24;1—
22.

PLOS ONE | https://doi.org/10.1371/journal.pone.0285289 May 12, 2023 14/15


https://doi.org/10.1016/j.worlddev.2020.105180
http://www.ncbi.nlm.nih.gov/pubmed/32921879
https://doi.org/10.1080/17441692.2022.2028304
https://doi.org/10.1080/17441692.2022.2028304
http://www.ncbi.nlm.nih.gov/pubmed/35073834
https://doi.org/10.1093/heapol/czu048
http://www.ncbi.nlm.nih.gov/pubmed/24963157
https://doi.org/10.1016/S2214-109X%2821%2900081-4
https://doi.org/10.1016/S2214-109X%2821%2900081-4
http://www.ncbi.nlm.nih.gov/pubmed/33857500
https://doi.org/10.1215/03616878-9349100
http://www.ncbi.nlm.nih.gov/pubmed/34075409
https://doi.org/10.1371/journal.pone.0251722
http://www.ncbi.nlm.nih.gov/pubmed/34061864
https://www.sciencemag.org/lookup/doi/10.1126/science.abh1558
https://www.sciencemag.org/lookup/doi/10.1126/science.abh1558
http://www.ncbi.nlm.nih.gov/pubmed/33853971
https://doi.org/10.1016/j.lana.2022.100222
http://www.ncbi.nlm.nih.gov/pubmed/35284904
https://coronavirus.jhu.edu/map.html
https://coronavirus.jhu.edu/map.html
https://doi.org/10.1136/bmjgh-2018-000829
https://doi.org/10.1136/bmjgh-2018-000829
http://www.ncbi.nlm.nih.gov/pubmed/29997906
https://doi.org/10.1016/S0140-6736%2819%2931243-7
http://www.ncbi.nlm.nih.gov/pubmed/31303318
https://doi.org/10.1371/journal.pone.0285289

PLOS ONE

The relationship between institutional performance and public health interventions

40.

41.

42,

43.

44,

45.

46.
47.
48.

49.

50.

51.

52.

Dal Poz MR, Levcovitz E, Bahia L. Brazil's Fight Against COVID-19. Am J Public Health. 2021; 111
(3):390—1. https://doi.org/10.2105/AJPH.2020.306122 PMID: 33566654

Biancovilli P, Makszin L, Jurberg C. Misinformation on social networks during the novel coronavirus
pandemic: a quali-quantitative case study of Brazil. BMC Public Health. 2021 Dec 1; 21(1). https://doi.
org/10.1186/s12889-021-11165-1 PMID: 34162357

Knaul FM, Touchton MM, Arreola-Ornelas H, Calderon-Anyosa R, Otero-Bahamoén S, Hummel C, et al.
Strengthening Health Systems To Face Pandemics: Subnational Policy Responses To COVID-19 In
Latin America. Health Aff. 2022 Mar 1; 41(3):454—62. https://doi.org/10.1377/hlthaff.2021.00981 PMID:
35254925

Ortega F, Orsini M. Governing COVID-19 without government in Brazil: Ignorance, neoliberal authoritar-
ianism, and the collapse of public health leadership. Glob Public Health. 2020;1257-77. https://doi.org/
10.1080/17441692.2020.1795223 PMID: 32663117

Touchton M, Knaul FM, Arreola-Ornelas H, Porteny T, Sanchez M, Méndez O, et al. A partisan pan-
demic: State government public health policies to combat COVID-19 in Brazil. BMJ Glob Health. 2021
Jun 3; 6(6). https://doi.org/10.1136/bmjgh-2021-005223 PMID: 34083242

Abrucio FL, Grin EJ, Franzese C, Segatto Cl, Couto CG. Combate a COVID-19 sob o federalismo bol-
sonarista: um caso de descoordenacdo intergovernamental. Revista de Administragdo Publica. 2020
Aug; 54(4):663-77.

Lancet The. New beginnings for Latin America? The Lancet. 2022 Sep; 400(10354):707.

IBGE. Brazilian Institute of Geography and Statistics. www.ibge.gov.br. 2010.

Puri N, Coomes EA, Haghbayan H, Gunaratne K. Social media and vaccine hesitancy: new updates for
the era of COVID-19 and globalized infectious diseases. Hum Vaccin Immunother. 2020;1-8.
Wooldridge JM. Econometric Analysis of Cross Section and Panel Data. 2th ed. MIT Press; 2010.
1096.

Berg MB, Lin L. Prevalence and predictors of early COVID-19 behavioral intentions in the United States.
Transl Behav Med. 2020 Aug 1; 10(4):843-9. https://doi.org/10.1093/tbm/ibaa085 PMID: 32893867

Pei S, Kandula S, Shaman J. Differential effects of intervention timing on COVID-19 spread in the
United States [Internet]. Vol. 6, Sci. Adv. 2020. Available from: http://advances.sciencemag.org/
https://doi.org/10.1126/sciadv.abd6370 PMID: 33158911

Castelliano C, Grajzl P, Watanabe E. How has the Covid19 pandemic impacted the courts of law? Evi-
dence from Brazil. Int Rev Law Econ. 2021 Jun 1; 66.

PLOS ONE | https://doi.org/10.1371/journal.pone.0285289 May 12, 2023 15/15


https://doi.org/10.2105/AJPH.2020.306122
http://www.ncbi.nlm.nih.gov/pubmed/33566654
https://doi.org/10.1186/s12889-021-11165-1
https://doi.org/10.1186/s12889-021-11165-1
http://www.ncbi.nlm.nih.gov/pubmed/34162357
https://doi.org/10.1377/hlthaff.2021.00981
http://www.ncbi.nlm.nih.gov/pubmed/35254925
https://doi.org/10.1080/17441692.2020.1795223
https://doi.org/10.1080/17441692.2020.1795223
http://www.ncbi.nlm.nih.gov/pubmed/32663117
https://doi.org/10.1136/bmjgh-2021-005223
http://www.ncbi.nlm.nih.gov/pubmed/34083242
http://www.ibge.gov.br
https://doi.org/10.1093/tbm/ibaa085
http://www.ncbi.nlm.nih.gov/pubmed/32893867
http://advances.sciencemag.org/
https://doi.org/10.1126/sciadv.abd6370
http://www.ncbi.nlm.nih.gov/pubmed/33158911
https://doi.org/10.1371/journal.pone.0285289

