
ABSTRACT The immunization campaign against COVID-19 started in Brazil in January 2021 after strong 
pressure from society on the federal government, which had created a series of ideological obstacles against 
vaccines, especially those produced with Chinese inputs. This article analyzes the impact of far-right ideol-
ogy on the spatial distribution of vaccine coverage against COVID-19 in Brazilian municipalities. By means 
of hierarchical models, it was identified that, maintaining constant socio-demographic characteristics 
and the structures of the Unified Health System, the degree of bolsonarismo in the municipalities had a 
negative impact on the coverage rates of the first, second and, especially, of the third dose.

KEYWORDS Vaccination coverage. COVID-19 Vaccines. Immunization programs. Attitude to health. 
Ideology.

RESUMO A campanha de imunização contra a Covid-19 foi iniciada no Brasil em janeiro de 2021 após forte 
pressão da sociedade sobre o governo federal, que havia criado uma série de empecilhos ideológicos às vacinas, 
sobretudo as produzidas com insumos chineses. Este artigo analisa o impacto da ideologia de extrema direita 
na distribuição espacial da cobertura vacinal contra Covid-19 nos municípios brasileiros. Por meio de modelos 
hierárquicos multiníveis de dois estágios identificou-se que, mantidas constantes as características socio-
demográficas e as estruturas do Sistema Único de Saúde, o grau de bolsonarismo nos municípios impactou 
negativamente as taxas de cobertura da primeira, da segunda e, especialmente, da terceira dose da vacina.

PALAVRAS-CHAVE Cobertura vacinal. Vacina Covid-19. Programas de imunização. Atitude frente a saúde. 
Ideologia.
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Introduction

The aim of this article is to analyze the impact 
of the federal government’s statements and 
actions on the COVID-19 vaccination cov-
erage rate in Brazil. The development of an 
effective vaccine against SARS-CoV-2 oc-
curred swiftly within the scientific produc-
tion chain. However, in the past few years, 
countries have encountered structural issues 
in terms of vaccine production, procurement, 
and distribution1. Despite the successful im-
plementation of the National Immunization 
Plan (PNI)2–4, Brazil has faced additional 
challenges in acquiring and administering 
vaccines. President Jair Bolsonaro, like some 
far-right international leaders5,6, has publicly 
discouraged the population from getting vac-
cinated through his speeches and interviews.

Populism, in a minimalistic definition, is a 
‘thin ideology’ that views an overlap between 
the elite and the people. In these definitions, 
the people and society are central, with 
society being depicted as divided into two 
homogenous and antagonistic sides. In this 
context, one can find a ‘pure’ people opposed 
to a corrupt elite, with the belief that politics 
should reflect the general will of the people7–9.

Far-right populism, as exemplified by the 
ideology of Brazilian President Jair Bolsonaro, 
often relies on selecting ‘symbolic enemies of 
low informational cost’ in order to maintain 
the mobilization of its supporters10. In Brazil, 
bolsonarismo has propagated a discourse that 
is opposed to the Supreme Court, political 
parties, and the left. This conservative move-
ment captured a significant portion of the 
electorate that no longer felt represented by 
the traditional political system. During the 
COVID-19 pandemic, it also adopted elements 
of Trumpism and targeted the World Health 
Organization (WHO), China, and science as 
primary adversaries. There were several in-
stances in which these public enemies were 
explicitly named, and vaccination became 
a particularly contentious issue because it 
brought together various antagonists into one.

Therefore, one of the strategies adopted by 
Bolsonaro to connect with his electorate was to 
reject and doubt the information provided by 
the media and traditional institutions regard-
ing the COVID-19 pandemic. This rhetoric, 
which was hostile towards the progress of 
science or any other thing that challenged the 
principles of his political agenda, had been 
present for years11. In 2020, when the pan-
demic began, the president became a leading 
figure in a movement that made it difficult to 
build a collective trust in the scientific solu-
tion to the crisis, namely the vaccines against 
the virus.

To communicate directly with his sup-
porters, President Bolsonaro has utilized live 
streams on his social media accounts, small 
press rallies, and interviews. These have been 
the main channels through which he has dis-
seminated his narrative on how to approach 
the COVID-19 pandemic. Generally speaking, 
this narrative can be divided into two main 
categories: discourse and state actions. 

In his speeches, President Bolsonaro pre-
sented pseudo solutions that seemed simple, 
quick, and less costly for the country’s 
economy in the short term12. He argued that 
early treatment with antimalarial drugs could 
reduce hospitalization and mortality rates, 
even though there was no scientific evidence 
to support this claim. He also discredited the 
efforts of governors and mayors to address the 
pandemic by labeling them as ‘stop whining’ 
and claimed that infection with the COVID-19 
virus provides more effective immunity than 
vaccination. At an official event promoted by 
the United Nations, he advocated for early 
treatment and the autonomy of physicians to 
prescribe ineffective drugs. He was also against 
mandatory vaccination for young people 
between the ages of 12 and 17, citing potential 
side effects from the Pfizer vaccine and stating 
that he would not vaccinate his daughter. He 
disseminated a false British report linking 
the COVID-19 vaccine to the AIDS virus, and, 
without any evidence, he claimed that cases 
of embolism and thrombosis were side effects 
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of the vaccine. These statements may have 
contributed to the construction of an ideol-
ogy of mistrust towards the vaccine among 
the population. 

In terms of state actions, the government 
has been intentionally inefficient in imple-
menting measures to mitigate the impact of 
the COVID-19 pandemic. A Parliamentary 
Inquiry Commission (CPI) was established in 
the Federal Senate to investigate the actions of 
the federal government. The Commission dis-
covered that the government failed to respond 
to five bids for vaccines from Pfizer for two 
months, and documents revealed that the gov-
ernment halved the number of vaccine doses 
to be received through the Covax Facility. 
During the CPI, the director of the Butantan 
Institute stated that the government delayed 
the purchase of the Coronavac vaccine due 
to statements made by President Bolsonaro, 
and a commercial representative claimed that 
there was a request for a bribe in negotiations 
for vaccines between the Ministry of Health 
and the Davati company. 

In regard to state actions, they reflected 
the government’s intentional inefficiency in 
addressing the measures needed to mitigate 
the impact of the pandemic. In response to 
these omissions and inaction, a Parliamentary 
Inquiry Commission (CPI) was established in 
the Federal Senate to investigate the actions 
of the federal government. The CPI revealed 
that Pfizer’s bids for vaccines for Brazil were 
ignored by the federal government for two 
months and documents showed that the gov-
ernment halved the number of vaccine doses 
to be received through the Covax Facility. The 
director of the Butantan Institute testified that 
the government delayed the purchase of the 
Coronavac vaccine due to statements made 
by Bolsonaro and a commercial representa-
tive reported an alleged request for a bribe in 
negotiations between the Ministry of Health 
and the Davati company. The Federal Audit 
Court (TCU) also identified the government’s 
failures in addressing the pandemic and noted 
that the federal government did not fulfill its 

role in combating COVID-19. Additionally, 
the Bolsonaro government vetoed a provi-
sion of the Budget Guidelines Law that would 
have provided a 50% increase in funding for 
resources to combat the pandemic. A compre-
hensive overview of the government’s actions 
and omissions can be found in the report of 
the Federal Senate’s13.

The actions of a democratically elected po-
litical leader and his moral values expressed 
in public speeches and measures can decide 
whether a public policy will have adherence 
among citizens14. In the case of the pandemic 
this situation was apparent. Research indi-
cates that different political positions of state 
leaders on contagion and health behaviors 
impacted the spread of the virus and, conse-
quently, the lives of the population15,16. In the 
US in the early 2020s, partisan identification 
(as measured by support for President Trump 
or Republican/Democrat ideological position-
ing) explains differences among Americans on 
a wide range of health rules. Democrats were 
more in favor of researching information about 
COVID-19, taking action against the virus, 
among other things17. A second analysis also 
indicated that in July and August of the same 
year in counties less favorable to Trump the 
growth rates of COVID-19 cases and deaths 
eased, while counties with greater support 
for Trump witnessed a trajectory of increased 
cases and deaths over the same period18. These 
situations are associated with widely divergent 
attitudes and behaviors by Republicans and 
Democrats toward COVID-19. 

All the discrediting and discouraging of 
measures to prevent the side effects of the 
pandemic played by the President resulted 
in direct consequences on the population. A 
number of studies have pointed to a positive 
relationship between Presidential support 
and a higher incidence of cases and deaths19–23 
and low adherence to non-pharmacological 
measures against COVID-1924–29. 

Given this context, it is important to consid-
er the effect of bolsonarismo on COVID-19 vac-
cination coverage in Brazilian municipalities. 
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We anticipate that support for Jair Bolsonaro 
will have a negative impact on adherence to 
vaccination programs, such that municipalities 
with higher levels of support for the president 
will have lower vaccination coverage.

One barrier to achieving high vaccination 
rates against the COVID-19 virus has been 
hesitation to receive the vaccine. This has been 
influenced by ideological issues, particularly by 
the promotion of conspiracy theories against 
mass vaccination by far-right party leaders 
and their supporters30,31. In 2021, counties 
with a high percentage of Republican voters 
in the US had significantly lower vaccination 
rates32. A similar pattern has been observed 
in Norway, where even when controlling for 
a range of variables, vaccine refusal is associ-
ated with individuals sympathetic to the right-
wing ideology33. This study aims to investigate 
whether support for the far-right President 
has contributed to increased vaccine hesitancy 
in the country. 

Material and methods

The focus of this study is vaccination cover-
age, which is divided into three dependent 
variables: (a) the percentage of the population 
vaccinated with at least one dose, (b) the per-
centage of the population vaccinated with at 
least two doses, and (c) the percentage of the 
population vaccinated with at least one booster 
dose. Individuals vaccinated with a single dose 
of the Janssen vaccine were included in both 
(a) and (c). The vaccination data were ob-
tained from the Open Data-SUS platform for 
the period from January 2021 to September 
2022. The three indicators were operational-
ized using the population projection for 2021, 
which is also available from Data-SUS.

Regarding these variables, the state used 
greater enforcement measures to encourage 
the administration of the first and second 
doses of vaccines. Governors and mayors have 
implemented decrees restricting access to 
public transportation and entry into public 

offices and entertainment venues, such as 
movie theaters, theaters, and soccer stadiums 
for unvaccinated individuals. In contrast, for 
the booster dose, citizens had more choice in 
deciding whether to be immunized due to the 
lack of state efforts to promote vaccination as 
there were for the first two doses.

Therefore, it is expected to find a stronger 
relationship between bolsonarismo and vac-
cination coverage at the third dose.

The creation of the indicator from the 2021 
population projection led to some instances 
of municipalities having vaccination coverage 
rates above 100%, with all cases over 120% 
being excluded from the analysis. These cases 
are largely concentrated in the index that mea-
sures the percentage of the population with 
at least one dose and in small municipalities 
(those with fewer than 10,000 inhabitants). 
This is primarily due to two factors. Firstly, 
population projections tend to be more ac-
curate for larger municipalities, with some 
inaccuracies occurring in small municipali-
ties. Secondly, in the few cases of rates above 
100% in larger municipalities (those with 
more than 100,000 inhabitants), the expla-
nation is vaccine migration, which refers to 
citizens moving to other municipalities to 
be immunized. This phenomenon occurred 
more frequently in the administration of the 
first dose and in large municipalities in met-
ropolitan areas that absorbed the population 
of neighboring municipalities34,35.

To operationalize the independent variable 
‘degree of bolsonarismo’ in the population, the 
proportion of votes obtained by Jair Bolsonaro 
in the first round of the 2022 presidential elec-
tion was used as a proxy. While this variable 
is a result of behavior that occurred after the 
vaccination period, it is the best proxy for a 
latent variable such as the degree of adherence 
to the anti-vaccine ideas propagated by the 
President during the pandemic. 

Studies on vaccine inequality in COVID-19 
have shown that the rate and volume of doses 
administered varied among Brazilian munici-
palities36–38. To control for socioeconomic 
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and spatial variation in municipal capacity 
to provide vaccines, as well as demographic 
characteristics of the municipalities, a number 
of variables were introduced.

Control variables include: 

•  The inequality index (Gini);

•  Number of public facilities for basic 
health (sum of health centers/basic units 
and immunization centers), per 10 thousand 
inhabitants;

•  The identification of whether the munici-
pality is a health hub;

•  GDP per capita;

•  Percentage of the population over 60;

•  The logarithm of the population projected 
by IBGE for the year 2021. 

Figure 1 summarizes the respective vari-
ables as well as their descriptive statistics:

Figure 1. Presentation and description of the dependent variables

90% 90% 90%

80% 80% 80%

70% 70% 70%

60% 60% 60%

50% 50% 50%

40% 40% 40%

30% 30% 30%

20% 20% 20%

0% 0% 0%25% 25% 25%50% 50% 50%75% 75% 75%100% 100% 100%
Bolsonarismo Bolsonarismo Bolsonarismo

At least one dose At least two dose At least two dose

Group Not pole Pole
Source: Elaborated by the authors.

The observation unit for this study was 
the 5568 Brazilian municipalities. The econo-
metric model used was a hierarchical linear 
(multilevel) model with the states serving as 
the second level of aggregation, with random 
effects39 included. This model was chosen due 
to the significant influence that governors had 
on the measures taken to combat the pan-
demic, such as the distribution of vaccines 
among the municipalities. 

The information was gathered and made 
available in a public repository (https://

gitlab.com/nerd-lab/eleicao_vacina) in order 
to guarantee the replicability and publicity 
of both the databases and the scripts of the 
econometric models used.

Results 

The Center-West and North regions of Brazil 
had higher rates of support for President 
Bolsonaro in the elections and lower rates 
of booster dose uptake. In contrast, the 

https://gitlab.com/nerd-lab/eleicao_vacina
https://gitlab.com/nerd-lab/eleicao_vacina
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Northeastern municipalities expressed less 
support for the President and higher rates of 
booster dose uptake. On the other hand, in 
the Southeastern states, particularly in São 
Paulo, there was a higher level of support 
for Bolsonaro and a higher rate of booster 
dose uptake. This may be due to the efforts 

of Governor João Dória (PSDB), a political 
rival of President Bolsonaro, to address the 
pandemic through the production of the 
Sinopharm vaccine and promotion of vac-
cination, mask-wearing, and social distancing 
measures.

Figure 2. Bolsonaro’s voting map and the map of vaccination coverage with at least the third dose

Source: Elaborated by th e authors40,41.

Figure 3 shows the relationship between 
third-dose coverage percentages with bolso-
narismo, controlled by population size and 
region. The scatter diagram displays a negative 

relationship between the percentage voting for 
Bolsonaro and the booster dose vaccination 
rate in almost all municipality size ranges and 
regions (with the exception of the Southeast). 
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Figure 3. Relationship between vaccination coverage rate with at least one booster dose and bolsonarismo, by population size and region

Source: Elaborated by the authors40,41.

The reversal of the relationship observed 
in the Southeast region of Brazil suggests that 
the role of the state government, specifically 
the distribution of vaccines by the governors, 
may be a significant factor. The actions of the 
Governor of São Paulo, João Dória (PSDB), 
who has been in conflict with the federal gov-
ernment, may also be relevant in this context. 
These considerations justify the inclusion of 
the states as controls in the regression models. 

The results of the sociodemographic con-
trols showed the expected signs and statistical 
significance, except for the Gini inequality 

index, which was significant only in the model 
for the third dose. Overall, higher GDP per 
capita, larger population size, and greater 
number of health facilities were associated 
with higher vaccination coverage rates in all 
three models.

According to the models, the degree of 
support for President Bolsonaro, as measured 
by the percentage of votes received in the 2022 
first-round election, is negatively associated 
with vaccination coverage. Specifically, for 
each one percentage point increase in the vote 
for Bolsonaro, vaccination coverage decreases 

Bolsonarismo
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by 0.3 percentage points for the third dose, 
0.13 percentage points for the second dose, 
and 0.09 percentage points for the first dose. 
This means that municipalities with higher 
levels of support for President Bolsonaro 
have lower vaccination rates. The effect of 

this relationship is particularly pronounced for 
the third dose, as municipalities with similar 
characteristics may experience a difference in 
vaccination coverage of up to 30 percentage 
points depending on their degree of support 
for Bolsonaro.

Table 1. Hierarchical models

% coverage with at least one dose % coverage with at least two doses % coverage with at least three doses

Predictors Estimates CI p Estimates CI p Estimates CI p

(Intercept) 72.41 65.99 - 
78.83

< 0.001 67.26 61.11 - 73.41 < 0.001 53.81 48.29 - 59.32 < 0.001

Bolsonarismo (% of votes 
2022)

-0.09 -0.12 - 
-0.06

< 0.001 -0.13 -0.16 - -0.10 < 0.001 -0.30 -0.33 - -0.27 < 0.001

GINI (2010) 3.67 -1.60 - 8.94 0.172 -1.60 -6.84 - 
3.65

0.550 -13.89 -19.30 - -8.47 < 0.001

GPD per capita (2017) 0.00 0.00 - 0.00 < 0.001 0.00 0.00 - 0.00 < 0.001 0.00 0.00 - 0.00 < 0.001

Health equipment (provided) 0.43 0.31 - 0.56 < 0.001 0.44 0.32 - 0.57 < 0.001 0.34 0.22 - 0.47 < 0.001

Municipality center in health 3.88 2.75 - 5.00 < 0.001 4.13 3.00 - 5.25 < 0.001 4.52 3.35 - 5.68 < 0.001

Population log (2021) -1.06 -1.41 - -0.70 < 0.001 -1.58 -1.94 - -1.23 < 0.001 -1.75 -2.12 - -1.39 < 0.001

% of people over 60 1.1 1.02 - 1.19 < 0.001 1.32 1.23 - 1.40 < 0.001 1.61 1.52 - 1.70 < 0.001

Random Effects

o2 100.05 100.24 107.94

t00 132.98 uf 110.84 uf 49.73 uf

ICC 0.57 0.53 0.32

N 27 uf 27 uf 27 uf

Observations 5453 5517 5550

Marginal R2 / Conditional R2 0.145 / 
0.633

0.219 / 
0.629

0.356 / 
0.559

Source: Elaborated by the authors.

Table 2. Expected effects between vaccination rate, bolsonarismo and health hub municipalities

Mean SD NA Frequency (%) Median Minimum Maximum Histogram Source
Expected 

effects

Dependent Variables

% Coverage at least 
one dose

85.30 16.73 115 - 87.88 3.98 119.93 Data-SUS -

% Coverage at least two 
doses

75.57 17.12 52 - 78.33 1.44 119.77 Data-SUS -

% Coverage at least 
booster doses

50.90 16.69 18 - 51.74 2.83 118.60 Data-SUS -
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Table 2. Expected effects between vaccination rate, bolsonarismo and health hub municipalities

Mean SD NA Frequency (%) Median Minimum Maximum Histogram Source
Expected 

effects

Political Aspect

Bolsonarismo ( % votes 
in 1st round of 2022) 

39.43 17.25 - - 40.95 5.59 83.98 TSE Negative

Sociodemografic 
Aspect

Gini (2010) 0.50 0.07 5 - 0.50 0.28 0.81 IBGE Negative

Population (2021) 38.297.60 224.288.15 - - 11732 771 12.396.372 IBGE Negative

GPD per capita (2017) 21990.76 20946.32 - - 16598.85 505954 344847.17 IBGE Positive

Percentage of people 
over 60 years old

15.98 4.84 - - 15.66 2.46 39.30 IBGE Positive

Institutional Aspects 
(SUS)

Health equipament 
(Basic Units)

4.81 2.79 1 - 4.28 0.00 34.84 Data-SUS Positive

Pole Municipality in 
health

- - -  483  cases 
(1%)

- - - - Data-SUS Positive

Source: Elaborated by the authors. 

The evidence suggests that the restrictive 
public policies implemented by governors 
and mayors have had a limited effect on the 
third dose vaccination coverage. This may 
be due to the fact that these restrictions 
only applied to the first two doses of the 
vaccine, making the third dose voluntary. 
Furthermore, the impact of bolsonarismo 
on vaccination rates appears to be present 
even in health-focused counties, indicat-
ing that the President’s negative influence 
extends beyond structural issues within the 
healthcare system.

Conclusions

The growth of anti-vaccine discourse has 
led. to some individuals being hesitant to 
receive the COVID-19 vaccine. In countries 
like Brazil, this hesitancy has been exacer-
bated by political leaders. In Brazil, rejec-
tion of the vaccine developed in conjunction 

with the Chinese consortium was particu-
larly strong among those who had a positive 
assessment of Bolsonaro42.

Based on the analysis of COVID-19 vaccina-
tion coverage data, a hierarchical linear model 
was constructed with states as the second 
level of aggregation. This model controlled for 
sociodemographic and SUS structure effects 
in order to measure the impact of the degree 
of bolsonarismo on municipalities. The results 
of the analysis showed strong statistical evi-
dence that the greater the electoral support for 
Bolsonaro, the lower the vaccination coverage. 
Specifically, for every one percentage point in 
the 2022 first-round vote for Bolsonaro, vac-
cination coverage drops by 0.30 percentage 
points for the third dose, 0.13 for the second 
dose, and 0.09 for the first dose. 

The President’s attacks on COVID-19 
vaccination have had negative and statisti-
cally significant effects on the immunization 
campaign. This suggests that the behavior 
of the country’s president has jeopardized 
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one of the largest and most recognized vac-
cination programs in the world. 

The findings of this paper demonstrate 
that political factors have hindered the in-
crease in vaccination coverage in munici-
palities. The evidence suggests that future 
immunization campaigns in pandemics 
should consider the political arena as well. 
This study highlights the influence of po-
litical opinions in the public sphere, even 
when it comes to health issues.
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