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RESUMO GERAL

Apesar dos beneficios comprovados dos protocolos disponiveis, parte da populagdo ainda
demonstra receio ou medo de se vacinar, o que compromete a cobertura vacinal e a
formacao da imunidade coletiva. Assim, o objetivo deste estudo foi investigar a taxa de
imunizag¢ao e os fatores preditivos do medo da vacina contra a COVID-19 na populagao
assistida pela Estratégia Satde da Familia (ESF) e na comunidade universitaria de uma
cidade do interior de Minas Gerais, Brasil. Os questiondrios foram aplicados nas
modalidades in-person survey para o publico da ESF e online survey para o publico
universitario, utilizando-se a estratégia de pesquisa 'bola de neve' (compartilhamento livre
emredes de relacionamento). No total, participaram do estudo 1.896 individuos assistidos
pela ESF e 312 da comunidade universitaria. As perguntas englobaram dados
sociodemograficos, um questionario sobre o medo da COVID-19 e questdes sobre a
imunizac¢do pessoal e dos filhos. A cobertura vacinal foi de 99,1% entre os voluntarios do
ambiente universitario e de 83% entre os assistidos pela ESF. Mulheres de ambos os
grupos apresentaram maior medo da COVID-19 (p<0,05). Entretanto, apenas as mulheres
assistidas pela ESF relataram maior medo de receber o imunizante (p<0,05). Pais com
maior escolaridade demonstraram maior compreensao sobre a importancia da vacinagao
dos filhos. Por outro lado, pais mais jovens relataram maior medo dos efeitos colaterais
da vacinagdo. Na populacao da ESF, o grau de medo de vacinar-se foi 1,6 vezes maior
entre as mulheres em comparagdo aos homens. Adicionalmente, o grau de medo foi 1,10
vezes maior para cada ponto a mais na escala de medo da COVID-19 (dominio
fisiologico). Medidas de comunicacdo e combate a falsas crencas sobre a vacinagdo sao
essenciais para reduzir o medo das vacinas e, consequentemente, aumentar a taxa de
Imunizagao.

Palavras-chave: Vacinas contra COVID-19; Cobertura Vacinal; Recusa de Vacinagao;
Movimento contra Vacinagao.



ABSTRACT

Despite the proven benefits of the available protocols, part of the population still exhibits
hesitation or fear of vaccination, which compromises vaccine coverage and the
establishment of herd immunity. Thus, the objective of this study was to investigate the
immunization rate and the predictive factors of COVID-19 vaccine fear in the population
assisted by the Family Health Strategy (ESF) and in the university community of a city
in the interior of Minas Gerais, Brazil. Questionnaires were administered using in-person
survey for the ESF population and online survey for the university community, employing
the snowball research strategy (free sharing within social networks). In total, 1,896
individuals assisted by the ESF and 312 from the university community participated in
the study. The questions covered sociodemographic data, a questionnaire on COVID-19
fear, and questions about personal immunization and that of their children. Vaccine
coverage was 99.1% among university volunteers and 83% among those assisted by the
ESF. Women in both groups showed greater fear of COVID-19 (p<0.05). However, only
women assisted by the ESF reported greater fear of receiving the vaccine (p<0.05).
Parents with higher education levels demonstrated a better understanding of the
importance of vaccinating their children. On the other hand, younger parents reported
greater fear of side effects from vaccination. Among the ESF population, the degree of
fear of vaccination was 1.6 times higher among women compared to men. Additionally,
the degree of fear was 1.10 times higher for each additional point on the COVID-19 fear
scale (physiological domain). Communication strategies and efforts to debunk false
beliefs about vaccination are essential to reduce vaccine hesitancy and, consequently,
increase immunization rates.

Keywords: COVID-19 Vaccines; Vaccination Coverage; Vaccine Hesitancy; Anti-

Vaccination Movement.



INDICADORES DE IMPACTO

O presente trabalho investigou a taxa de imunizagao e os fatores preditivos do medo da
vacina contra a COVID-19 em populagdes assistidas pela Estratégia Satde da Familia
(ESF) e em ambiente universitario, envolvendo 2.208 participantes. Os resultados
evidenciaram que, embora a cobertura vacinal tenha atingido 99,1% na comunidade
universitaria, a populacdo atendida pela ESF apresentou uma taxa inferior (83%),
revelando desigualdades sociais que influenciam a adesdo a imunizagdo. Constatou-se
que o medo da vacina foi mais intenso entre mulheres da ESF, ao passo que pais com
maior nivel educacional demonstraram maior compreensdo acerca da importancia de
vacinar os filhos, enquanto pais mais jovens relataram maior receio de efeitos adversos.
Esses achados tém impacto social concreto, pois apontam barreiras especificas a serem
enfrentadas por politicas publicas de salide e estratégias de comunicagdo, além de
evidenciar a necessidade de enfrentamento das desigualdades sociais e de género na
adesdo as campanhas de imunizagdo. O estudo possui carater extensionista, ao envolver
diretamente a populagao atendida pela rede publica de satide de Lavras-MG e a
comunidade universitaria, fortalecendo a integracdo entre pesquisa, pratica social e
formacgdo académica. A area territorial diretamente impactada foi o municipio de Lavras
e regido, abrangendo familias cadastradas na ESF e estudantes universitarios, publico
este que foi beneficiado pelo acesso a informacdes, pelo esclarecimento de duvidas e
pela conscientizagdo sobre a importdncia da vacinagdo. A pesquisa se insere
principalmente na area tematica da Satde da Politica Nacional de Extensdo, com
interfaces em Educagdo e Comunicag¢do, ao promover conhecimento cientifico e
estratégias de divulgagdo voltadas a sociedade. A pesquisa se alinha diretamente aos
Objetivos de Desenvolvimento Sustentavel da ONU, em especial ao ODS 3 (Saude e
Bem-Estar), ao reforcar a importancia da imunizag¢do para a saude coletiva e para o
enfrentamento de pandemias, e ao ODS 10 (Redugdo das Desigualdades), ao evidenciar
disparidades no acesso e na aceitacdo da vacina entre diferentes grupos populacionais e
propor estratégias para promover equidade em saude.



IMPACT INDICATORS

The present study investigated the immunization rate and the predictive factors of fear of the
COVID-19 vaccine in populations assisted by the Family Health Strategy (ESF) and in a
university setting, involving 2,208 participants. The results showed that, although vaccination
coverage reached 99.1% in the university community, the population assisted by the ESF
presented a lower rate (83%), revealing social inequalities that influence adherence to
immunization. It was found that fear of the vaccine was more intense among women in the
ESF, while parents with higher educational levels demonstrated greater understanding of the
importance of vaccinating their children, whereas younger parents reported greater concerns
about adverse effects. These findings have a concrete social impact, as they point to specific
barriers to be addressed by public health policies and communication strategies, in addition to
highlighting the need to confront social and gender inequalities in adherence to vaccination
campaigns. The study has an extensionist character, by directly involving the population
assisted by the public health network of Lavras-MG and the university community,
strengthening the integration between research, social practice, and academic training. The
territorial area directly impacted was the municipality of Lavras and its region, encompassing
families registered in the ESF and university students, a public that benefited from access to
information, clarification of doubts, and awareness about the importance of vaccination. The
research is mainly inserted in the thematic area of Health of the National Extension Policy,
with interfaces in Education and Communication, by promoting scientific knowledge and
dissemination strategies aimed at society. The research aligns directly with the United Nations
Sustainable Development Goals, especially SDG 3 (Good Health and Well-Being), by
reinforcing the importance of immunization for collective health and pandemic response, and
SDG 10 (Reduced Inequalities), by highlighting disparities in access and acceptance of the
vaccine among different population groups and proposing strategies to promote equity in
health.
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1. INTRODUCAO GERAL

Em 31 de dezembro de 2019, foram identificados 27 casos de pneumonia de etiologia
desconhecida na cidade de Wuhan, na China. Posteriormente, em 7 de janeiro de 2020, o
Centro Chinés para Controle e Prevencao de Doengas (CCDC) identificou o agente causador,
o qual foi denominado Severe Acute Respiratory Syndrome Coronavirus 2 (SARS-CoV-2)
(LU; STRATTON; TANG, 2020; SOHRABI et al., 2020). A Organizagdo Mundial da
Saude (OMS) denominou COVID-19 a doenca causada por esse patogeno (WHO, 2020) e
decretou estado de pandemia em 11 de margo de 2020.

Desde o inicio da pandemia da COVID-19, centenas de estudos tém sido conduzidos
por laboratorios farmacéuticos e instituigdes de pesquisa, a fim de se obter vacinas seguras e
eficazes contra o virus, haja vista ser essa a principal ferramenta capaz de prevenir as
infecgoes virais (JACOB et al., 2021). No contexto brasileiro, atualmente, quatro vacinas estao
aprovadas para uso, sendo elas a Comirnaty (Pfizer/Wyeth), Coronavac (Sinovac e Butantan),
Oxford/Covishield (Astrazeneca e Fiocruz) e Janssen Vaccine (Janssen-Cilag). Além disso,
uma vacina possui autorizagdo para importacdo excepcional, a Sputnik, enquanto a Covaxin
se encontra com o processo de importagao suspenso. Dentre tais imunizantes, apenas a Janssen
Vaccine apresenta protocolo de dose unica, enquanto as demais necessitam de duas doses para
a imunizagio completa (AGENCIA NACIONAL DE VIGILANCIA SANITARIA, 2021).

O controle da pandemia perpassa por uma cobertura vacinal adequada. Situagdes que
contribuam para que a populagdo apresente medo ou receio em obter o imunizante podem
prejudicar o esquema vacinal e como consequéncia, dificultar o controle do virus. Sabe-se que
a heterogeneidade sociodemografica de cada regido reflete diretamente nas taxas de hesitagao
vacinal, de forma que aspectos como tempo, lugar, religido e culturapodem estar implicados
(JACOB et al., 2021; SALOMONI et al.,, 2021). Assim, compreender os motivos que

levam determinados segmentos da sociedade a se recusarem a receber o imunizante ¢ essencial



para que se possa estabelecer politicas publicas direcionadas, a fim de ampliar a cobertura
vacinal (MALIK et al., 2020). Todavia, embora tenham sido realizados, em diversas partes do
mundo, estudos relativos a atitude do publico no que diz respeito a vacina contra a COVID-
19, as pesquisas apds a aprovagao desses imunizantes ainda sdo poucas (JACOB et al., 2021).

Diante disso, o presente estudo teve como objetivo analisar a taxa de imunizagao e os
fatores preditivos do medo da vacina contra COVID-19 na comunidade de Lavras- MG e no

ambiente universitario.
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2. REFERENCIAL TEORICO

2.1 Hesitacao vacinal
No ano de 2012, a Organizacdo Mundial de Satide (OMS) organizou um grupo de

especialistas, denominado Strategic Advisory Group of Experts Working Group on Vaccine
Hesitancy (SAGE-WG). Tal grupo tinha como objetivos primordiais definir o termo hesitacao
vacinal e seu alcance, bem como desenvolver um modelo para categorizar os fatores que
influenciam na decisdo de aceitar ou ndo um imunizante. Nesse contexto, a hesitagdo vacinal
foi definida como o atraso na aceitacdo ou a recusa da vacinacdo, mesmo havendo
disponibilidade nos servicos de saude. Ademais, ficou evidenciado que esse fenomeno ¢
complexo e especifico em cada contexto, variando de acordo com o tempo, local e tipos de
vacinas (SATO et al., 2018).

Os individuos hesitantes se situam entre dois extremos: aqueles que aceitam e aqueles
que recusam completamente a vacina. Esse fendmeno comportamental ¢ influenciado por
diversos fatores, definidos pela OMS em 2011 como os “3 Cs”: complacéncia, conveniéncia e
confianca. A confianga relaciona-se com a eficacia e a seguranca das vacinas, o sistema de
satde que as oferece e os motivos dos gestores em aconselhd-las. A complacéncia diz respeito
a baixa percep¢ao de risco de contrair a doenca, fazendo com que a vacina ndo seja vista
como necessaria. Por ultimo, a conveniéncia se refere a disponibilidade fisica, acessibilidade
geografica, disposicao para pagar e capacidade de compreensdo das informagdes em saude
(MACDONALD et al., 2015).

As vacinas tém sido a principal forma de prevengdo de infecgdes virais desde os
tempos de sua criacdo, por Edward Jenner. Desde dezembro de 2019, o virus SARS-CoV-2 ¢ a
doengca COVID-19 tém assolado o mundo e, considerando que ainda nao ha um tratamento
definitivo para a doenga, a vacinacdo em massa se configura como a melhor estratégia para o
controle da pandemia. Todavia, para que a campanha de vacinacdo tenha éxito, ¢ importante

entender como a populagdo percebe e aceita a vacina, o que pode variar de acordo com



diversos fatores, como tempo, lugar, religido, cultura, dentre outros. (JACOB et al., 2021)

Pesquisa realizada na China em marco de 2020 obteve um percentual de 91,3% de
individuos dispostos a receberem a vacina. No entanto, quase metade dos entrevistados
interessados em receber o imunizante relataram que postergariam a vacinagdo até que
confiassem completamente na seguranca da mesma. Entretanto, o estudo admite que tal
hesitacao poderia ser reduzida quando alguma vacina ja estivesse disponivel, haja vista que,
segundo Determann et al. (2014), quando a seguranca de um imunizante recém- incorporado
ao mercado ¢ semelhante a outros imunizantes ja disponiveis anteriormente, esse fator tende a
ser menos relevante na tomada de decisdo para a imunizagao (WANG et al., 2020).

Além disso, nesse estudo, a autopercepgao do risco de contrair COVID-19 foi um
importante preditivo para a aceitagdo a vacina, uma vez que aqueles que acreditavam ter um
risco elevado ou muito elevado de infeccdo foram menos suscetiveis a atrasar a vacinagao.
Outros fatores associados a uma maior aceitagdo a vacina foram recomendag¢dao médica,
vacinagdo prévia contra influenza e a crenca na importancia e eficacia da vacina para
controlar a pandemia. Por outro lado, pessoas que valorizaram o custo do imunizante para o
cidaddo e a conveniéncia da vacinacdo (a qual engloba, por exemplo, a frequéncia e a
distancia para os locais de aplicacdo) foram mais propensas a optarem pela imunizacao tardia.
Nesse estudo, homens ou individuos casados foram mais adeptos a imunizagdo imediata, assim
que disponivel para a populagdo. Fatores como renda e educacdo pareceram nao influenciar a
decisao (WANG et al., 2020).

Um estudo transversal, aplicado nos Estados Unidos (EUA) em maio de 2020, isto &,
antes da liberacdo de qualquer vacina, demonstrou que quase 70% dos adultos tinham
interesse em se vacinar contra a COVID-19. No entanto, a aceitabilidade ao imunizante era
inferior em determinados grupos populacionais. Desse modo, individuos negros ndo- latinos,

com menor poder aquisitivo, sem seguro-saude ou que tinham uma inclinagdo politica
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conservadora foram considerados menos adeptos a uma possivel vacinagao futura. Ademais,
naquele pais, o possivel custo da vacina foi apontado como um limitante para a sua aceitacao,
haja vista que menos de 40% dos habitantes se mostraram dispostos a pagar 50 dolares ou
mais pela mesma (REITER; PENNELL; KATZ, 2020).

Estudo feito no Brasil, cujos dados foram coletados em maio de 2020, teve como
objetivo analisar o medo de contrair COVID-19 de acordo com sexo, idade e risco
ocupacional. Nesse contexto, o sexo feminino apresentou maior medo de contrair a infec¢ao
do que o sexo masculino. Além disso, foi constatado que os participantes com mais idade
tiveram um escore de medo mais baixo. Ademais, observou-se que homens com risco de se
infectarem durante o trabalho demonstraram escore de medo menor quando comparados com
mulheres as quais também possuiam risco ocupacional ou com homens os quais nao
apresentavam tal risco (ANDRADE et al., 2020).

Na Italia, um estudo transversal publicado em julho de 2020 e realizado com uma
populacdo universitaria, teve como objetivo averiguar a intencdo de receber uma possivel
vacina contra a COVID-19. A época do estudo, foi constatado que cerca de 86% dos
entrevistados demonstraram interesse pela imunizagdo, enquanto o restante dos respondentes
informaram baixa inten¢do. Outrossim, ao comparar a inten¢do vacinal de estudantes da area
da satude e de areas ndo assistenciais, a pesquisa ndo encontrou diferenga significativa. Isso
contrastou com uma das hipdteses iniciais de que os alunos de areas voltadas a saude
apresentariam um maior desejo pela vacina (BARELLO et al., 2020).

Outra pesquisa aplicada no Brasil, entre setembro e outubro de 2020, ou seja, antes do
inicio da aplicagdo em massa das vacinas no pais, revelou maior rejeicdo as vacinas
desenvolvidas pela China e pela Russia, em uma comparagdo com as vacinas dos EUA e
Inglaterra. Ademais, percebeu-se que a recusa a vacina chinesa ¢ mais evidente entre os

individuos que aprovam o atual Presidente da Republica, Jair Bolsonaro, o qual ¢ considerado



critico declarado daquele pais e das vacinas contra COVID-19 (GRAMACHO; TURGEON,
2021). A vacina Coronavac, de origem chinesa e em uso no Brasil, foi validada para uso
emergencial pela OMS em junho de 2021. A efic4cia da vacina para casos leves foi de cerca
de 51%, considerada uma taxa inferior aos demais imunizantes utilizados no pais, uma vez
que sua tecnologia é a de virus inativado (AGENCIA NACIONAL DE VIGILANCIA
SANITARIA, 2021; WHO, 2021).

Nos EUA, um estudo transversal (SAVOIA et al., 2021) realizado em dezembro de
2020, constatou que mulheres tiveram 25% menos chances de apresentar hesitacao vacinal se
comparadas aos homens. Ja individuos que tiveram acesso a educagdo superior foram 34%
menos propensos a estar em um nivel superior de incerteza quanto a vacinagdo, quando
comparados a pessoas com graus de escolaridade inferiores. Além disso, ficou evidenciado
que experiéncias passadas de discriminacao racial estavam relacionadas ao aumento do temor
pela vacina. Na mesma pesquisa, pessoas que ja tiveram COVID-19 grave denotaram maior
duvida em receber a imunizagdo em relacdo aquelas que nunca experienciaram a doenga,
apresentando uma chance 42% maior de estarem em um nivel superior de hesitagdo. Aqueles
que possuiam um alto risco percebido de contrair a doenga ou de infectar algum familiar ou
amigo demonstraram maior incerteza em relagdo ao imunizante, se comparados com quem
ndo tinha tais preocupagdes; nesse contexto, aqueles individuos foram 30% mais propensos a

ocuparem um nivel mais elevado de hesitagao no estudo (SAVOIA et al., 2021).
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Bono et al. (2021), desenvolveram estudos transversais online em nove diferentes
paises de baixa e média renda, entre dezembro de 2020 e fevereiro de 2021. Nesse cendrio, a
eficadcia do imunizante foi vista como um fator relevante para a aceitagdo a vacina. Nesse
contexto, o interesse pela vacinagao foi de cerca de 77%, quando considerado um imunizante
de eficacia hipotética de 90%; por outro lado, a taxa aumentou para quase 89%, em se
tratando de uma vacina com 95% de eficacia. No que se refere a uma vacina 90% eficaz, o
Brasil obteve a maior taxa de aceitagdo ao imunizante no estudo, quando comparado aos
outros paises analisados (Malasia, Bangladesh, Tailandia, Republica Democratica do Congo,
Benin, Uganda, Malaui e Mali). Nessa pesquisa, alguns fatores preditivos de uma maior
aceitacao vacinal foi o conhecimento acerca da doenga COVID-19, o medo de contrair a
infeccdo, o maior nivel socioecondmico, a idade mais jovem e o teste negativo para COVID-
19 anteriormente, o que € consoante com outros estudos.

Em contrapartida, os principais fatores relacionados a recusa ao imunizante foram o
medo dos efeitos colaterais ¢ a desconfianca na eficacia da vacina. Ademais, o nivel
educacional foi um importante fator relacionado a aceitagdo ou recusa da vacinagdo.
Individuos que possuiam graduacdo universitiria tiveram mais chances de aceitar a
imuniza¢do, quando comparados com entrevistados que possuiam ensino fundamental ou
médio. Em contraponto, outro aspecto associado a uma menor aceitagdo foi possuir baixa
renda, uma vez que tais individuos mais frequentemente acreditaram na ndo eficicia da
vacina. Nesse estudo, ainda, houve semelhanga nas taxas de receptividade da vacina entre
profissionais ou estudantes em saude e a populagdo em geral. Tal resultado contrasta com
estudos anteriores, como Harapan et al. (2020), que demonstrou que os profissionais de satde
indonésios foram considerados mais suscetiveis a vacinacdo do que a populagao geral, em
pesquisa aplicada entre margo e abril de 2020. Por outro lado, Ditekemena et al., (2021)

mostraram que esses profissionais tinham menor aceitagdo a vacina, em estudo realizado na



Republica Democratica do Congo entre agosto e setembro de 2020.

Outrossim, participantes do sexo feminino, as quais revelaram maior medo quanto aos
efeitos colaterais, e individuos que possuiam pelo menos uma doenga cronica (doenca cardiaca,
hipertensao, diabetes, cancer, asma, HIV ou tuberculose) eram menos propicios a optar pela
imunizag¢ao. Todavia, quando perguntados sobre uma vacina de eficacia maior (95%), pessoas
com doenca cronica se tornaram mais adeptas ao imunizante (BONO et al., 2021).

Em uma revisao sistematica, Salomoni et al. (2021) analisaram a hesitagao vacinal ao
redor do mundo. No estudo, 96% dos artigos considerados realizaram a coleta de dados da
pesquisa em 2020, antes da aprovagdo das vacinas e do inicio dos programas de imunizagao.
Nesse contexto, em relagao a populagao em geral, as taxas mais baixas de aceitagdo sao de
Hong Kong, com uma variagdo de 4,2% a 38% a depender do tipo de imunizante, e da
Reptiblica Democratica do Congo, com uma taxa de 15,4%. Apesar das grandes disparidades
culturais e demogréaficas entre esses dois paises, a instabilidade politica vivenciada por ambos
parece estar relacionada a hesitagdo vacinal elevada (DINGA; SINDA; TITANJI, 2021; YU et
al., 2021). Em contrapartida, China, Malésia e Indonésia, que figuram entre os primeiros
paises atingidos pela pandemia COVID-19, demonstraram taxas de aceitagdo a vacina
superiores a 90% entre sua populacdo geral (HARAPAN et al., 2020; WANG et al., 2021;
WONG et al., 2020).

Salomoni et al. (2021), também constataram percentuais de confianga mais elevados
do que a populacdo geral entre pacientes com esclerose multipla, em Portugal (80,9%) e nos
EUA (84,5%), ou com doengas respiratorias, no Reino Unido (85,6%). Todavia, estudos em
outros paises demonstraram interesse vacinal de 53,7% em pacientes oncoldgicos na Franga e
54,9% em pacientes reumatologicos na Itdlia, sendo esses numeros semelhantes a
aceitacdo vacinal da populacdo geral nos respectivos paises (EHDE et al., 2021;

SERRAZINA et al., 2021; WILLIAMS et al., 2020).
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Pesquisa transversal realizado na India (JACOB et al., 2021), no més de janeiro de
2021, revelou que os principais motivos para a falta de vontade de receber a vacina contra a
COVID-19 no pais foram a preocupagdo com os efeitos adversos e a crenca de que a vacina
ndo ¢ necessaria, devido a confianca na imunidade natural. Nesse estudo, constatou-se que a
desconfianca do publico ocorreu, dentre outros fatores, devido ao receio quanto a rapidez na
producao dos imunizantes ¢ ao fato de que muitos desses foram liberados para uso antes da
publicacdo dos resultados de fase III. Ademais, considerou-se que os relatos midiaticos dos
eventos adversos das vacinas prejudicaram a reputacao e a credibilidade desses imunizantes.
Outrossim, a desconfianga nas autoridades também se mostrou um motivo importante para a
indisposicdo para receber a vacina. Por outro lado, na mesma pesquisa, 0s motivos
determinantes para a disposi¢do em receber o imunizante foram a confianga nas autoridades, a
percepcao do risco de ser infectado pelo virus e a crenga na necessidade da vacina para a
prevencao da COVID. Também foi revelado que os entrevistados sem historico de infec¢ao
por COVID estavam 29% mais propensos a receberem a vacina do que aqueles que ja haviam
sido infectados.

Pesquisa aplicada no México em 2021 apontou a hesitacdo dos pais para a vacinagao
de criangas como um dos aspectos relacionados a postura da populagcdo no que concerne a
vacina¢do. (DELGADO-GALLEGOS et al., 2021) Em estudo realizado no ano de 2016 com
um grupo de médicos e estudantes de medicina do interior de Sao Paulo, apontou-se que quase
metade dos individuos consultados conhecem alguém que se recusa a vacinar seus filhos
(MIZUTA et al., 2019).

Pesquisas envolvendo a aceitacao e a atitude do publico no que concerne a vacina

COVID-19 foram realizadas em diversas partes do mundo durante as fases iniciais da



pandemia COVID. Todavia, os estudos apds a aprovagdo da vacina ainda sdo exiguos

(JACOB et al., 2021).
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Abstract

Despite the known benefits, some individuals remain apprehensive about receiving the
COVID-19 vaccine, which hampers vaccination efforts and the achievement of herd immu-
nity. Therefore, this cross-sectional study aimed to assess vaccination rates and identify fac-
tors influencing fear of the COVID-19 vaccine among individuals served by the public
healthcare system (Family Health Strategy - FHS) and in a university community in Minas
Gerais, Brazil. Surveys were conducted face-to-face with FHS participants and online with
university members, employing a free sharing approach on social media. A total of 1896 and
312 responses were collected, respectively. The survey covered sociodemographic infor-
mation, COVID-19 fear levels, and vaccination status for both individuals and their children
Vaccination coverage was 83% among FHS participants and 99.1% in the university setting.
Female respondents in both groups exhibited higher levels of COVID-19 fear (p<0.05), with
FHS-assisted women reporting greater apprehension towards vaccination (p<0.05). Edu-
cated parents demonstrated better understanding of the importance of child vaccination,
while younger parents expressed heightened concerns about vaccine side effects. Among
FHS participants, women exhibited a 1.6 times higher fear of vaccination compared to men.
Additionally, fear of vaccination increased by 1.10 times for each additional point on the
COVID-19 Fear Scale (physiological domain). Effective communication strategies and dis-
pelling misconceptions surrounding immunization could alleviate fear and promote vaccina-
tion acceptance.

Introduction

The coronavirus disease 2019 (COVID-19) pandemic, declared by the World Health Organi-
zation (WHO) on March 11, 2020, was the subject of numerous studies aimed at the develop-
ment of safe and effective vaccines against the virus [1]. As a result, due to the global use of

immunization, after March 5, 2023, COVID-19 lost its status as a public health emergency of

PLOS ONE | https://doi.org/10.1371/journal.pone.0304000 June 25, 2024

1/15



PLOS ONE

Immunization and fear of the covid-19 vaccine

for this study. The funders did not have a role in
study design, data collection and analysis, decision
to publish, or preparation of the manuscript.

Competing interests: The authors have declared
that no competing interests exist.

international concern [2]. However, its dissemination and potential for the emergence of new
variants remain a global concern in the field of health [3].

Effective control of the COVID-19 pandemic depended on adequate vaccination coverage.
In Brazil, four main vaccines were and continue to be used for immunization of the popula-
tion: Comirnaty (Pfizer/Wyeth), CoronaVac (Sinovac and Butantan), Oxford/Covishield
(AstraZeneca and Fiocruz) and the Janssen vaccine (Janssen-Cilag) [4]. However, despite the
proven benefits of the available vaccines, vaccine hesitancy has persisted, impairing vaccina-
tion coverage and the establishment of herd immunity [5-7].

Vaccine hesitancy is characterized by refusal or delay in accepting vaccination, even when
health services are available. This behavior can be influenced by complex factors such as per-
sonal, religious, cultural, and political beliefs and issues related to the safety and efficacy of
immunization agents [1, 8-11]. The National Immunization Program (PNI) in Brazil, linked
to the Unified Health System (SUS), has played a key role in promoting vaccination against
COVID-19, especially among the most vulnerable Brazilians [7].

In addition to socioeconomic vulnerability, a low education level has been associated with
vaccine hesitancy due to a lack of knowledge about the importance and safety of vaccines [12].
Studies report that health information and knowledge are directly linked to more favorable
attitudes toward vaccination [13]. Understanding the reasons for vaccine refusal is crucial for
the development of public policies aimed at increasing vaccination coverage [14]. Considering
the diversity of Brazil and the multiple aspects involved in vaccine hesitancy, assessing behav-
iors in primary care gateway settings and in a university setting can help in the development of
public health strategies to reduce the number of unimmunized people. Studying both individ-
uals assisted by the public healthcare system and members of the university community is cru-
cial for capturing a wide range of socioeconomic backgrounds and educational levels. By
incorporating these distinct populations, diverse perceptions and predictive factors of
COVID-19 vaccine fear can be assessed, taking into account the potential impact of socioeco-
nomic vulnerability and higher education on vaccination attitudes and behaviors.

In light of these issues, our study aims to investigate the immunization rate and factors
associated with fear of the COVID-19 vaccine in two distinct populations: a public and federal
university community and the general population of a city in the south of the state of Minas
Gerais, Brazil, in the southeastern region of the country.

Material and methods
Ethical considerations

This study received approval from the Ethics Committee for Research Involving Human Sub-
jects at the Federal University of Lavras (UFLA) (CAAE 54996322.1.0000.5148). Participants
in the online survey provided written, informed, and voluntary consent by affirmatively indi-
cating their agreement to participate in the research on a specific question through the elec-
tronic form. Participants in the in-person survey formally signed the written informed consent
form (ICF). It is noteworthy that the survey sample excluded minors, defined as individuals
below the age of 18, in compliance with ethical considerations.

Population and sampling

The city of Lavras is in the interior of the Brazilian state of Minas Gerais, belonging to the
Campo das Vertentes mesoregion and the Intermediate Geographic Region of Varginha, in
the microregion of Lavras. Lavras is located at a latitude of 21° 14’ 43” to the south and a longi-
tude of 44° 59’ 59” to the west. In the last demographic census, conducted in 2010, its
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population was 92,200. In 2021, the estimated population of the city was 105,756 [15]. Lavras
has 17 family health units and 2 basic health units [16].

The Federal University of Lavras (UFLA) is also located in the city and is an institution
founded in 1908 that offers 38 modalities of on-site higher education courses, 41 master’s pro-
grams and 23 doctoral programs in different areas of knowledge, in addition to 3 distance
learning courses. At the time of data collection, the institution had 11,100 undergraduate stu-
dents, 1,850 graduate students, and 1,340 staff members [17].

Data collection and questionnaires

Data collection for the community assisted by the Family Health Strategy (FHS) was per-
formed both during pre-consultations at health care facilities and through home visits. In the
university environment, an online platform was used (Google Forms, Alphabet, Mountain
View, CA, USA). The questionnaires were distributed via social networks (Facebook®), Insta-
gram(®), and WhatsApp®)) and email. A snowball survey strategy was employed to maximize
respondent recruitment [18]. This cross-sectional study included only adults over 18 years of
age of both sexes who lived in the city in which this study was conducted or who were affiliated
with the higher education institution.

The questionnaires used contained questions regarding sociodemographic data such as age,
sex, race, occupation, education and average family income. Information was also collected
regarding the health history of repsondents, with questions about chronic diseases and contin-
uous medication use. Additionally, participants answered questions related to COVID-19,
such as those on confirmed previous infections, vaccination, and perceived risk and fear of
contracting the disease. Fear of COVID-19 was quantified using the Brazilian version of the
COVID-19 Fear Scale [19], adapted from the original scale developed by Ahorsu et al. [20]
This scale comprises seven questions rated on a five-point Likert scale. The score for each
domain, as well as the total score, is calculated by summing the points. Consequently, a higher
score indicates a higher level of fear of COVID-19. In addition, the participants were asked if
they had children under 18 years of age, and if so, questions about their vaccination status
were presented [21].

In the population assisted by the FHS, the questionnaires were distirbuted between 06/28/
2022 and 09/17/2022. Among university students, data collection occurred between 06/21/
2022 and 08/23/2022. In Brazil, as of 07/12/2023, 515,636,659 doses of vaccines against
COVID-19 have been administered. Of these, 166,837,435 were second doses of the monova-
lent vaccine, and 5,053,174 were single doses. The state of Minas Gerais administered
52,499,266 total doses, of which 17,003,267 were second doses and 526,543 were single doses.
In the city of Lavras, to date, the numbers are 281,646 total doses, 90,230 second doses and
1,638 single doses [22].

Statistical analysis

Statistical analysis was performed using SPSS 28.0 software. An alpha level of 5% was adopted,
and the analyses were performed separately for data collected remotely from the university
community (online survey) and data collected through questionnaires in health units (in-per-
son survey).

The descriptive analysis consisted of means, standard deviations, medians, percentages, and
graph analyses. The comparison between continuous and categorical variables was performed
using one-way ANOVA and chi-square tests, respectively. The analysis of the differences
between the sexes regarding the questions on the fear of COVID-19 was performed using anal-
ysis of covariance (ANCOVA) adjusted for age.
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For data collected remotely from the university community (online survey), cluster analysis
(K-means clustering) was performed to identify groups of participants with similar variables
related to sociodemographic and clinical aspects and to fear of receiving the COVID-19 vac-
cine. The final number of clusters was based on the interpretability and reliability of the clus-
tering method; the differences between the clusters were described by the F test for validation
and interpretation purposes.

Regarding the data collected through the application of questionnaires to FHS participants,
ordinal logistic regression was used to predict the degree of fear of being vaccinated against
COVID-19 (none, low, moderate and very afraid) according to the predictive variables in this
study: age, schooling, sex, pregnancy, COVID-19 Fear Scale score, vaccination status, death of
a friend/family member as a result of COVID-19, previous COVID-19 infection, chronic dis-
ease and whether they were a health worker. The results of the omnibus test and Pearson’s chi-
square test were examined to assess the goodness of fit.

Finally, to understand the motivations and fears regarding the vaccination of respondents’
children, four binomial logistic models were adjusted for the following questions: *Vaccinating
my child is important for the health of other people in my family/community’; "The new vac-
cines against COVID-19 have more risks than other vaccines (for example, flu vaccines)’; "Vac-
cinating my child is a good protective measure’; and 'T am concerned that my child will
develop an adverse effect related to the COVID-19 vaccine’, with dichotomous responses (yes/
no). The predictive variables sex, death of a friend/family member due to COVID-19, presence
of chronic disease, previous COVID-19 infection and health worker status were included in
the initial model, and stepwise backward elimination was used to generate the final model.
The results of the omnibus test (p<0.05), the Hosmer-Lemeshow test (p>>0.05) and Nagelk-
erke’s R2 were considered to evaluate the quality of the models.

Results
Online survey

The description of the sample of participants from the university community who completed
the questionnaire in a virtual environment is presented in Table 1. Among the 312 respon-
dents, 134 reported being employees (professors, technicians, or collaborators), and 178
reported being students (150 undergraduate and 28 graduate students). Only one respondent
was pregnant, and 81 participants reported having a child under 18 years of age; 99% of the
respondents were residents of an urban area.

The distribution of respondents according to sex was quite homogeneous (50.6% women),
with a similar distribution between sexes in terms of age, race and health care worker status
(p>0.05). There was a difference in the distribution between men and women regarding
income and occupation (p<0.05). However, in terms of family income, the distribution was
homogeneous (approximately 20% for each group; <0.5-1.5; 1.5-3 and 3-6 wages per family
member). In addition, 22% of women and 25% of men reported having some chronic disease,
the most cited being obesity (2.6%), diabetes (4.2%) and hypertension (8%) (Table 1).

Table 2 shows the comparison of the variables related to COVID-19 between the sexes. The
mean scores for the Fear of COVID-19 scale were 14.3 (+4.6) for women and 13.1 (+4.6) for
men. Approximately 50% of the participants indicated a prior history of COVID-19 infection,
while over 60% expressed apprehension about contracting the virus. Additionally, a significant
portion reported experiencing the loss of a family member or acquaintance due to complica-
tions from severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) infection. The per-
ceived risk of contracting the virus was higher among women (p = 0.044). Regarding the
questions on the COVID-19 Fear Scale, women scored higher for the items “I feel
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Table 1. Sociodemographic and clinical characteristics of participants in the university community: Online survey.

Women Men
(n=158) (n=154)
Age [Mean (SD)] Years 31.5(11.2) 35.8 (13.6)
Skin color (%) White . 665 734
Black 5 4.5
Brown/Yellow 26 18.8
Not reported 2.5 33
Education level (%) High school 0.7 1.3
Graduation 54.4 42.2
Graduate 449 56.5
Family income (%) <0,5-1,5 wages/person 24.7% 13.5%
1,5-3 wages/person 240 16.9
3-6 wages/person 24.0 20.8
>6 wages/person 18.4* 36.4*
Not reported 8.9 12.4
Occupation (%) Student 60.8 53.3
Professor 25.2* 39.6*
Technical service/employee 14* Z:1*
Health worker (%) yes 15.8 13
Chronic disease (%) yes 22.2 25.3
*p<0.05 (chi-square test)
https://doi.org/10.1371/journal.pone.0304000.t001
Table 2. Description of university c ity particip according to variables related to COVID-19: Online survey.
Women Men
R — R S B S | (=158 (n=154)
Already contracted COVID-19 (%) yes 52.5 48.1
Family /friend/ died of COVID-19 yes 63.9 62.3
Fear of contracting COVID-19 yes 61.4 519
Perceived risk of contracting COVID-19 low 158 % 267 %
moderate 58.2 54.5
high 26% 18.8
Fear of being vaccinated against COVID-19 (%) none 79.7 83.7
low fear 13.9 10.5
moderate fear 3.8 4.6
very afraid 25 1.3
Fear of COVID-19 Scalef Tam more scared . .. 2.2 (1.0) 2.3 (1.0)
[Mean (SD)] I feel uncomfortable thinking ... . 27T 2.3%(1.2)
My hands are wet ... 1.3 (0.6) 1.3 (0.5)
1 am afraid of losing my life . . . 2.6 (1.3) 24(L3)
When watching the news . . . I become nervous or anxious 2.7%(1.2) 2.2%(1.2)
T cannotsleep .. . 1.3 (0.6) 1.3 (0.6)
My heart races or flutters . .. 1.5 (0.9) 1.4 (0.8)
Total score 14.3* (4.6) 13.1% (4.6)
# p<0.05 (chi-square test)
* p<0.05 (ANCOVA test with adjustment for age)
+ Cronbach’s alpha coefficient = 0.794
https://doi.org/10.1371/journal.pone.0304000.t002
June 25, 2024 5/15
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uncomfortable thinking about COVID-19” (p<0.001), “When watching news and stories
about COVID-19 I become nervous or anxious” (p<0.001) and for the total score of the ques-
tionnaire (p = 0.022).

In this sample, vaccination coverage was 99.1%, with 28 participants reporting having
received two doses, 197 reporting having received three doses, and 84 reporting having
received four doses, respectively. Approximately 45% of the participants received the AstraZe-
neca vaccine as the first dose, and more than 80% of the participants responded that they were
not afraid to be vaccinated against COVID-19. There was no significant difference in the dis-
tribution of men and women regarding the degree of fear of receiving the vaccine (p = 0.653).
Among men, the majority declared that they did not have a preference for a type of vaccine
(55.8%); among the most preferred were Pfizer (25.8%), followed by AstraZeneca (11%).
Among the women, 58.9% said they did not have a preference for a type of vaccine, and the
preferred vaccines were also Pfizer (24.1%) and AstraZeneca (9.5%).

In the online survey, 81 out of a total of 312 respondents reported having underage chil-
dren. All of them confirmed vaccinating their children. Hence, a vaccination rate of 100% was
observed. Among these 81 participants, 96% reported that vaccinating their child is important
for the health of other people in the community and that vaccinating them is a good protective
measure. However, 23.5% believed that the new vaccines against COVID-19 posed more risks
than other vaccines (such as the flu vaccine), and 47% said they were concerned about adverse
effects related to the vaccine against COVID-19.

Table 3 shows the groups (clusters) generated from the K-means analysis used to identify
groups with similar characteristics within the university community. The analysis identified
three groups, named according to the study variables that presented the greatest difference
between the groups: ‘health workers’, ‘younger people’ and ‘people with chronic diseases’. The
group with the highest score on the COVID-19 Fear Scale, which also had the highest number
of health workers, had a mean age of 39 years. The group of younger participants had a mean
age of 23 years and, therefore, had the lowest level of education, a lower frequency of chronic
diseases and a lower degree of fear about being vaccinated against COVID-19. Finally, the
third group, people with chronic diseases, included more men, with a higher mean age (55
years), higher education level, lower occurrence of SARS-CoV infection and lower COVID-19
Fear Scale score.

Table 3. Final cluster centers (centroids; means) of the sociodemographic and clinical variables: Online survey in the university community (n = 312) (Differences

that identify the cluster are in bold).

Cluster 1 Cluster 2 Cluster 3 F test
“health workers” “younger people” “people with chronic diseases”

Number of cases 99 I 161 i 52 |

Sex 1 1 | 0 3.30
Age 39.02 | 23.43 | 55.49 1400.60
Education level 2.85 | 2.13 | 2.96 179.02
Health worker status 0.15 0.14 0.13 0.04
Chronic diseases 0.31 0.15 0.37 7.69
Already contracted COVID-19 0.58 0.50 0.37 3.05
Fear of COVID-19 (total score) 14.23 13.67 12.81 1.62
Degree of fear in being vaccinated against COVID-19 0.36 0.18 0.35 3.34

Convergence was achieved in 7 iterations.

https://doi.org/10.1371/journal.pone.0304000.t003
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In-person survey

A total of 1896 individuals answered the questions face-to-face in health units: 515 men, 1365
women and 16 people who did not report their sex. The ages ranged between 18 and 93 years
(mean 45 years). Table 4 presents the description of the sociodemographic and clinical vari-
ables of the participants assisted by the FHS.

Among the participants who visited basic health units, the majority (40%) reported that
they were white, followed by brown/yellow (32%) and black (23%), and had completed high
school (30%). There was a difference in the distribution of educational levels between males
and females, with more females having completed high school and more males having not
completed college. In terms of family income, most participants (approximately 50%) declared
an income of up to 1.5 times the minimum wage per family member, and 50% declared having
an occupation (formal or informal employment).

A higher frequency of participants reported having a chronic disease (50% of women and
46% of men) compared to participants from the university community, possibly due to the
place of recruitment of individuals (basic health units).

Table 5 shows the descriptive analysis and comparison of the variables related to COVID-
19 between sexes. The mean scores for the Fear of COVID-19 scale were 17.6 (+6.1) for
women and 16.2 (+5.9) for men. A greater proportion of women responded that they had

Table 4. Sociodemographic and clinical description characteristics of participants from FHS: In-person survey.

Women Men
(n=1365) (n=515)
Age [Mean (SD)] Years 43.7 (16.0) 47.0 (18.6)
Skin color (%) ‘White 38.5 43.5
Black 23.8 23.1
Brown/Yellow 35.1 814
Indigenous 0.1 0.2
Not reported |
Education level (%) Illiterate 0.1 0.2
Incomplete elementary 31 311
Complete elementary | 4.3 5.5
Incomplete high school 5% 11.7*
Complete high school 35:1% 27.8*
Incomplete graduation | 8.7% 1.7*
Graduated 8.3 7
Graduate 6.7 49
Family income (%) <0,5-1,5 wages/person 56.9% 49.3*
1,5-3 wages/person 14.7 19.2
3-6 wages/person | 5 6.4
>6 wages/person | 0.9* 1.9*
Not reported | 225 23.1
Occupation (%) Employed | 45* 51.8*
Unemployed 17.8* 9.9*
Did not answer/other | 37.2 | 383
Health worker (%) yes 19.6* 77
Chronic disease (%) yes 49.9 457

*p<0.05 (chi-square test)

https://doi.org/10.1371/journal.pone.0304000.t004
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Table 5. Description of participants from FHS according to variables related to COVID-19: In-person survey.

Women Men
(n=1365) (n =515)
Already contracted COVID-19 (%) yes 40.5% 33.3§
Family member/friend/acquaintance died of COVID-19 yes | 53.4 50.6
Fear of contracting COVID-19 yes [ 63.9% 50.3%
Perceived risk of contracting COVID-19 low ‘ 29.1 31.2
moderate ‘ 40.8 40.7
high 30 28.1
Fear of being vaccinated against COVID-19 (%) none : 493% 623%
low fear | 2322 20.7
moderate fear 19.3 12.1
very afraid 8.1%F 5%
COVID-19 Fear Scalet Iam more scared . .. | 2.7%(1.2) 2:5%(122)
[Mean (SD)] 1 feel uncomfortable thinking .. . 2.8(1.2) 2.7.(12)
My hands are wet ... | 2.1*(1.0) 1.9%(0.9)
1 am afraid of losing my life ... | 3.2%(1.3) 2.9%(1.4)
When watching the news . .. I become nervous or anxious 2.7%(1.2) 2.5%(1.2)
I cannot sleep ... . 2.0* (1.0) 1.8%(0.9)
My heart races or flutters ... . 2.2%(1.1) 2.0%(1.0)
Total score 17.6* (6.1) 16.2* (5.9)

F p<0.05 (chi-square test)

*p<0.05 (ANCOVA test with adjustment for age)

‘+ Cronbach’s alpha coefficient = 0.878

https://doi.org/10.1371/journal.pone.0304000.t005

already contracted COVID-19 and were afraid of contracting it again (p<0.05). The perceived
risk of contracting the disease was not different between the sexes.

Regarding vaccination coverage, among the 1896 respondents, 1564 (~ 83%) reported hav-
ing been vaccinated, 314 (~ 16%) did not respond, and 18 individuals (~ 1%) reported not
having been vaccinated. Of the total number of vaccinees, 30% received the AstraZeneca, 24%
received the Pfizer and 23% received the CoronaVac vaccines as the first dose, and most partic-
ipants (46%) reported no preference for a type of vaccine. Women reported a greater percep-
tion of fear of being vaccinated against COVID-19, in addition to scoring higher on the
COVID-19 Fear Scale (p<0.05) (Table 5).

The ordinal logistic model adjusted to predict the degree of fear of being vaccinated against
COVID-19 among users of basic health units showed a significant association with the inde-
pendent variables sex (female) and score in the physiological domain of the COVID-19 Fear
Scale (Table 6). The degree of fear of being vaccinated was 1.6 times higher among women
than among men. Additionally, the degree of fear was 1.10 times higher for each additional
point on the COVID-19 Fear Scale (physiological domain).

Finally, two significant binomial logistic models were obtained to understand the motiva-
tions and fears regarding vaccination of underage children (Table 7). A total of 639 participants
reported having dependent children under 18 years of age. Among them, 632 stated they had
been vaccinated against COVID-19. Consequently, the vaccination rate among this demo-
graphic was 98.90%. For the question ‘Vaccinating my child is a good protective measure’, the
variables sex, education level, health worker status and total score on the COVID-19 Fear Scale
were included in the final model. An affirmative answer to the question was associated with
male sex, having a lower education level and being a health worker (95% correct rate of the
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Table 6. Ordinal logistic model adjusted to predict the degree of fear of being vaccinated against COVID-191 among users of FHS (n = 1059).

Predictor variables B Wald’s chi-square Sig Exp (B) | CI (95%) Exp (B)
Age -0.003 0.289 | 0.591 0.997 | 0.988-1.007
Sex (female) 0.454 9.892 | 0.002 1.575 1.187-2.090
Education level

Incomplete elementary 0.098 0.006 0.938 1.103 0.096-12.734

Complete elementary 0.422 0.109 0.741 1.525 0.125-18.639

Incomplete high school 0.422 0.111 0.739 1.526 0.127-18.380

Complete high school 0.395 0.099 0.753 1.484 0.126-17.454

Incomplete graduation -0.049 0.001 | 0.969 0.952 | 0.078-11.610

Graduated 0.241 0.036 | 0.849 1.273 | 0.106-15.329

Graduate -0.035 0.001 0.978 0.965 0.079-11.730

Vaccinated -1.433 3.794 0.051 0.239 0.056-1.009
Death due to COVID-19 0.070 0.320 0.572 1.072 0.842-1.364
History of COVID-19 0.016 0.017 | 0.897 1.016 0.794-1.301
Chronic disease -0.142 1.011 0.315 0.868 0.658-1.144
Health worker -0.073 0.174 | 0.677 0.929 | 0.658-1.312
Pregnant woman 0.139 0.078 0.780 1.150 | 0.432-3.062
Fear of COVID-19/emotional domain 0.028 1.795 0.180 1.028 | 0.987-1.071
Fear of COVID-19/physiological domain 0.095 10.026 0.002 1.099 1.037-1.165

‘tQuestion: "How do you rate your degree of fear or insecurity about receiving the vaccine against COVID-19?"

Goodness of fit: Pearson’s chi-square (value/df) = 1.013; Omnibus test p<<0.001.

https//doi.org/10.1371/journal.pone.0304000.t006

model). For the question ‘T am concerned that my child will develop an adverse event related to
the COVID-19 vaccine’, the variables associated with an affirmative response were age and fear
of COVID-19; that is, the fear of an adverse effect of the vaccine was associated with younger
parental age and a greater fear of COVID-19 (percentage of correctness of the model, 72%).

The questions ‘Vaccinating my child is something important for the health of others in my
community’ and “The new vaccines against COVID-19 have more risks than other vaccines
(for example, the flu vaccine)’ did not generate significant models.

Discussion

In the online survey conducted within the university community, female sex was associated
with a greater perception of risk of contracting COVID-19 (p = 0.044) and with a higher score
on the COVID-19 Fear Scale in relation to male sex (p = 0.022). Fear and anxiety are intrinsi-
cally related emotions [23]. Female sex has been associated with a greater fear of COVID-19 in
several studies [19]. The particularities of the female hormonal physiology related to the men-
strual cycle and reproductive stages are associated with the structures involved in the genesis of
fear and anxiety. In this context, the hormonal fluctuations that occur during this period can
alter the behavior of the hippocampus and the hypothalamus-pituitary-adrenal axis, which are
the main structures related to the physiology of fear and anxiety [24]. In addition, it has been
suggested that the greater routine burden of women with issues related to family and work are
contributing factors to a higher prevalence of anxiety and fear among women [25, 26].

There was no significant difference in the fear of receiving the vaccine between men and
women (p = 0.653). Although women reported a higher perceived risk of contracting the infec-
tion and a higher score on the Fear Scale, these variables did not reflect vaccine hesitancy. The
fear of contracting the infection was only one of the factors related to the acceptance of

PLOS ONE | https://doi.org/10.1371/journal.pone.0304000 June 25, 2024 9/15
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Table 7. Binomial logistic models adjusted to predict the degree of fear of vaccinating children against COVID-19 among users of FHS (n = 425).

Question Predictor variables B Wald | Sig OR |CI(95%) OR

Model fit

"Vaccinating my child is a good protective measure’ constant 4.361 | 11.390  <0.001 | 78.343

Omnibus test p = 0,002 Sex (female) -2.056  3.865 @ 0.049  0.128 | 0.016-0.994

Nagelkerke’s R = 0,13 | Education level -0.300 | 4.878 | 0.027 | 0.740 | 0.567-0.967

Hosmer-Lemeshow test p = 0.895 Health worker 2.246 | 4.481 | 0.034 | 9.455 1.181-

75.687

Opverall percentage correct: 95.3% Fear of COVID-19 total 0.081 | 3.755 | 0.053 | 1.085 | 0.999-1.178
score

'T'am concerned that my child will develop an adverse effect related to the COVID-19 constant 0.906 | 3.063

vaccine’

Omnibus test p = 0,003 Age -0.022 | 4.749 | 0.029 | 0.978 | 0.959-0.998

Nagelkerke’s R = 0,04 Fear of COVID-19 total 0.051 | 7.249 | 0.007 | 1.052 | 1.014-1.092
score

Hosmer-Lemeshow test p = 0.680

Overall percentage correct: 71.7%

OR, odds ratio

https://doi.org/10.1371/journal.pone.0304000.t007

immunization. However, the fact that this was a university population, associated with higher
levels of income and education, may have generated greater confidence and acceptance of the
vaccine [27-30].

In the analysis of the clusters generated, health workers had a higher total score on the
COVID-19 Fear Scale. In general, these professionals tend to be closer to infected patients and
have greater knowledge about the risks of the disease, which may reflect on the fear and anxiety
of being infected [31]. The cluster of younger individuals had a lower degree of fear in being
vaccinated against SARS-CoV-2. This result is controversial in the literature worldwide. Some
studies report that younger people have greater vaccine hesitancy [14, 32, 33]. In part, this
trend can be explained by the fact that this audience is more susceptible to receiving mislead-
ing information about vaccines and COVID-19 on social media [30]. In addition, some of
these individuals believe they are less likely to contract severe forms of the disease, which may
discourage vaccination [30, 33]. On the other hand, there are reports that demonstrate the
absence of significant differences related to age [34] or even observed greater vaccine accep-
tance among younger individuals, which agrees with our results [30, 35]. This situation dem-
onstrates that further clarification is still needed on the behavior of the younger public in
Brazil regarding vaccines against COVID-19. Socioeconomic and political factors, given the
troubled Brazilian political situation during the fight against the pandemic, may have differ-
ently influenced each age group with respect to vaccination, so that younger people were more
likely to be immunized compared to other age groups, such as elderly individuals, contrary to
what has been observed in many studies [35].

Finally, people with chronic diseases had a lower COVID-19 Fear Scale score. In this sense,
although comorbidities are associated with more severe forms of the disease [36, 37], this fact
did not generate greater fear of the disease among these individuals. This result is consistent
with that in a previous study conducted in Brazil [19]. The group of patients with chronic dis-
eases had a higher mean age. In general, older people tend to have less information and knowl-
edge about the disease and its protective measures, which directly influences the fear of
becoming infected [38]. The relationship between fear of COVID-19 and age shows divergent
results in the literature [39-41].
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In the population assisted by the FHS, women also reported a greater fear of COVID-19
according to the scale than men. As in the university population, such results were already
expected, as discussed above. On the other hand, in this population, women had greater vac-
cine hesitancy against COVID-19 (p <0.05) than men in the same group, differing from
women in the university community. This result corroborates the relationship between female
sex and vaccine hesitancy already demonstrated in other studies [42-44]. However, a greater
fear of COVID-19 was also associated with lower vaccine hesitancy in previous studies [30,
45]. Women tend to seek more health information (such as about the COVID-19 vaccine)
and, consequently, may be exposed to more antivaccine content [46]. In summary, the present
results demonstrate that fear of the vaccine possibly prevailed over fear of the disease and that
other variables influenced vaccine hesitancy, such as lower income and education levels of par-
ticipants in the in-person survey compared to those in the online survey.

Greater vaccine acceptance was associated not only with fear of contracting the infection
but also with more years of schooling and higher socioeconomic levels. People with university
degrees, for example, tend to be more likely to accept immunization when compared to people
with elementary or secondary education. A lower income tends to be associated with a lower
belief in the efficacy of vaccines [30, 42]. In addition, the present study was conducted in per-
son, unlike a large portion of previously published studies on the subject, which used online
data collection. This issue may have contributed to the fact that we had a more vulnerable
audience, without access to computers and the internet, and consequently, less access to infor-
mation [47]. The fact that women in the population assisted by the FHS (with lower income
levels and fewer years of education) were more afraid of being vaccinated against COVID-19
than women in the online survey indicates that the most socioeconomically vulnerable popula-
tion still lacks greater clarification on the importance and safety of vaccination to increase the
desire for Immunization. A direct association has been reported between social vulnerability
as a limiting factor in access to health and information [47].

Brazil has one of the largest immunization programs in the world, the PNI, which belongs
to the SUS. Historically, the antivaccination movement has not had a major impact on the
country. However, in recent years, this movement has intensified and contributed to the drop
in vaccination coverage rates of several immunizing agents [5, 48]. In the context of COVID-
19, the dissemination of fake news on social networks about possible harm caused by the vac-
cine, among other messages without scientific evidence, is notable [5, 49] and has substantially
contributed to vaccine hesitancy and fear [5].

Regarding the vaccination of children, there are still few studies that have attempted to under-
stand the feelings of parents regarding the vaccination of their children against COVID-19, espe-
cially in the Brazilian context. The present study showed that a positive answer to the question
“Vaccinating my child is a good protective measure” was associated with lower parental educa-
tion levels and a profession in the health area, as well as with male sex. A study conducted in
Italy analyzed socioeconomic determinants of vaccine hesitancy and refusal and reported that a
health profession did not influence the immunization of children. However, a low parental edu-
cation level was associated with immunization refusal [50]. Other studies have reported that
higher education levels lead to a greater interest in vaccinating children [27-29, 51].

In the present study, the answer “yes” to the question “I worry about my child developing
an adverse effect related to the vaccine against COVID-19” was associated with a younger
paternal age and greater fear of COVID-19. This may be associated with the minimal experi-
ence of parents regarding the vaccination of their children. Furthermore, according to Almuq-
bil et al., 2023 [52], young parents with low education levels are more greatly influenced by
fake news or misinformation and, therefore, are hesitant to vaccinate their children.
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The fear of adverse effects is an important variable associated with vaccine hesitancy and
refusal [53]. In addition, this fear is largely related to the persistence of incorrect knowledge as
a result of the spread of misinformation about vaccines [27]. Considering that much of the
fake news regarding immunization is propagated over the internet [5], an environment in
which there is a predominance of younger children, the result in our study that young fathers
had a greater fear of side effects was consistent. However, it is worrisome that a considerable
number of Brazilians report such concerns, as this indicates that communication with the pub-
lic (vaccination campaigns and “days of action”, among others) has not been efficient in gener-
ating confidence in vaccines, which may compromise vaccination coverage. Trust is the main
indicator capable of explaining vaccination behavior [54].

The present study has a cross-sectional design. Nevertheless, the inclusion of a large sample
size and the innovative exploration of vaccine hesitancy in relation to university and primary
health public system environments provides valuable insights for the development of public
health policies. The results of the present study showed, in general, that women with greater
socioeconomic vulnerability and lower education levels were more fearful of COVID-19 and
more hesitant to receive vaccines. Additionally, parents with higher education levels were
more likely to vaccinate their children, while younger parents were more fearful of adverse
effects. Thus, investing in the communication and demystification of false beliefs related to
vaccines is a fundamental measure to mitigate the fear of vaccines to increase immunization
rates, whether among adults, children or adolescents. Vaccination is crucial for reducing
Covid-19 mortality by preventing severe cases and hospitalizations. Prioritizing and promot-
ing widespread vaccine uptake is essential in our collective responsibility to safeguard global
well-being.

In conclusion, the research findings underscore the importance of implementing targeted
communication strategies to disseminate accurate information about COVID-19 vaccines,
addressing common misconceptions and emphasizing their significance in preventing disease
spread. Additionally, ensuring easy access to vaccination services and providing resources for
healthcare providers to engage effectively with patients is crucial. Moreover, community
engagement initiatives led by local leaders and organizations play a pivotal role in promoting
vaccine acceptance, dispelling misinformation, and monitoring vaccination attitudes and
behaviors for informed decision-making. By adopting these strategies, we can minimize vac-
cine hesitancy and increase vaccination coverage.
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3. CONSIDERACOES FINAIS

A imunizagdo contra a Covid-19 foi uma das estratégias mais eficazes para
controlar a pandemia global. Lidar com a populacao hesitante foi um grande desafio em
varios paises. Esse medo ¢ influenciado por uma série de fatores psicoldgicos, sociais €
até politicos, e pode afetar a adesdo a vacina. Observou-se no presente estudo que o medo
da vacina contra a Covid-19 pode ser causado por diversos fatores, que incluem tantas
preocupagoes legitimas quanto a desinformagdo. Muitas noticias falsas circularam nas
redes sociais, criando confusdo sobre a eficacia e a seguranca das vacinas.

Os achados desta pesquisa ressaltam a importancia da implementacao de estratégias
de comunicacdo direcionadas para a disseminagdo de informagdes precisas sobre as
vacinas contra a COVID-19, abordando concepgdes equivocadas comuns e enfatizando
seu papel fundamental na prevencao da disseminacdo da doenga especialmente entre as
mulheres. Além disso, garantir o facil acesso aos servigos de vacinagdo e fornecer
recursos para que os profissionais de saude possam interagir de forma eficaz com os
pacientes ¢ essencial.

Ademais, iniciativas de engajamento comunitario lideradas por lideres locais e
organizacdes desempenham um papel crucial na promocgao da aceitagdo das vacinas, no
combate a desinformacdo e no monitoramento das atitudes e comportamentos
relacionados a vacinagdo, possibilitando uma tomada de decisdo informada. A adogdo
dessas estratégias contribui para a redugdo da hesitacdo vacinal e para o aumento da

cobertura vacinal.
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