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ABSTRACT

Objective: to investigate diverse evidence about the factors associated with the low vaccination coverage levels recorded in the
Brazilian population. Method: a scoping review conducted in 2024 according to the Joanna Briggs Institute recommendations
in the following databases: Medline, LILACS, Cochrane Library, Web of Science and Scopus. Results: in addition to individual
health conditions such as smoking habit, depressive symptoms and physical activity, maternal health conditions such as
multiparity or incomplete pre-natal care and vaccination, teenage mothers, smoking mothers, unintended pregnancies and
conditions inherent to the services such as access to health professionals, health units in the neighborhood and availability,
socioeconomic factors such as income, age, schooling, number of children living in the same house and marital status were
associated with the vaccination coverage rates. Final considerations: the factors associated with the low vaccination coverage
levels are complex and multifactorial, with the potential to undergo temporary transformations and requiring joined strategies
from health authorities and professionals to monitor and mitigate the phenomenon.

Descriptors: Public Health; Immunization; Vaccination; Vaccination Coverage; Risk Factors.

RESUMO

Objetivo: investigar evidéncias sobre os fatores associados as baixas coberturas vacinais registradas na populagdo brasileira.
Método: revisdo de escopo realizada em 2024 conforme as recomendagdes do Joanna Briggs Institute, nas bases de dados
Medline, Lilacs, Cochrane Library, Web of Science e Scopus. Resultados: fatores socioecondmicos, como renda, idade,
escolaridade, niumero de criangas no domicilio e situagdo conjugal, além de condigdes de saude individual, como tabagismo,
sintomas depressivos e pratica de exercicios fisicos, condi¢des de saide materna como multiparidade, pré-natal e vacinagdo
incompletos, mde adolescente, tabagismo materno, baixa escolaridade, gravidez ndo planejada e condigdes dos servigos tais
como acesso a profissionais de saude, presenca de unidade de saude no bairro e disponibilidade foram associados as taxas de
coberturas vacinais. Consideragoes finais: os fatores associados as baixas coberturas vacinais sdo complexos e multifatoriais,
com potencial de sofrer transformagées temporais, exigindo estratégias conjuntas das autoridades sanitdrias e profissionais de
salide para monitorar e mitigar o fendmeno.

Descritores: Saude Coletiva; Imunizagdo; Vacinagdo; Cobertura Vacinal; Fatores de Risco.

RESUMEN

Objetivo: investigar la evidencia sobre los factores asociados con las bajas tasas de cobertura de vacunacion en la poblacion
brasilefia. Método: Se realizé una revision de alcance en 2024 siguiendo las recomendaciones del Joanna Briggs Institute,
utilizando las bases de datos Medline, LILACS, Cochrane Library, Web of Science y Scopus. Resultados: factores socioeconémicos
como ingreso, edad, educacidn, nimero de hijos en el hogar y estado civil, sumados a condiciones de salud individuales tales
como tabaquismo, sintomas depresivos y ejercicio fisico y a condiciones de salud materna como multiparidad, atencién
prenatal, vacunacién incompleta, maternidad adolescente, tabaquismo materno, baja educacién y embarazo no planificado,
ademas de condiciones de servicio como el acceso a los profesionales de la salud, presencia de una unidad sanitaria en el
vecindario y disponibilidad se asociaron con las tasas de cobertura de vacunacién. Consideraciones finales: los factores
asociados con la baja cobertura de vacunacidn son complejos, multifactoriales y pueden sufrir transformaciones temporales, lo
que demuestra la necesidad de estrategias conjuntas de las autoridades sanitarias y los profesionales de la salud para
monitorear y mitigar el fenémeno.

Descriptores: Salud Publica; Inmunizaciéon; Vacunacion; Cobertura de Vacunacién; Factores de Riesgo.

INTRODUCTION

Devised in 1973 in Brazil under due coordination by the Ministry of Health?, the National Immunization Program (Programa
Nacional de Imunizagdo, PNI) is considered a global reference and a pioneer vaccination policy at the global level in incorporating
various immunobiologicals to the vaccination schedule defined by the Unified Health System (Sistema Unico de Satide, SUS) and
corresponds to one of the few territories in the world that offer an extensive and comprehensive vaccination list>3,
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The PNI was recognized as one of the most comprehensive vaccination programs in the world and has reached high
collective immunization rates for many years due to its universal and free-of-charge access nature?*. Throughout the years,
the program has been subjected to important organizational and operational changes and advances, such as inclusion of new
immunobiologicals, vaccination network expansion and investments in structure and international partnerships for the
production of vaccines during the 50 years since the PNI was created™®.

Although the significant advances made in the PNI and in the scientific literature assert that vaccination represents the
main tool for the primary prevention of diseases and is one of the most successful health promotion proposals in the Public
Health context and the best cost-effective one>®, a number of studies have verified expressive reductions in the vaccination
rates in Brazil, with determinants considered as multifactorial and complex” %,

Data from the Brazilian Ministry of Health (Ministério da Saude, MS) indicate that the decline in the immunization rates
started in 2012 and was accentuated from 2016 onwards, especially among the child population, which translates as high
rates of unprotected people susceptible to immunopreventable diseases, with the possibility of outbreaks and of a high
number of deaths®12,

In this context, it is noted that none of the vaccines included in the children's and adolescents’ schedules reached
adequate vaccination coverage levels between 2009 and 2022212 with a recommended target >95% for most
immunobiologicals except for the Calmette-Guérin Bacillus (CGB) and rotavirus, whose recommended coverage target
is 290%'1314, |n addition to that, other Brazilian studies revealed that the vaccination coverage rates for influenza and COVID-
19 presented considerable reductions in the last years, mainly among adults and aged individuals®>*®.

It is noted that collective vaccination is a Public Health practice that gained notoriety among the Sustainable
Development Goals (SDGs), which offer pathways to face the contemporary changes involving complex issues and exert
effects on human survival and on environmental preservation'’%, Related to vaccination, such objective includes reaching
universal vaccination coverage levels and stimulating the production of new immunobiologicals, with a view to preventing
new health events such as outbreaks and epidemics and to reducing the hospitalization rates due to immunopreventable
diseases in the entire context linked to hospitalization. The aforementioned includes health-related costs and sequelae?®,

Given the above, the urgent need is noted for governmental health bodies, public services and health professionals to
especially focus on fostering, planning, implementing and evaluating health promotion and protection policies and strategies
by means of vaccination practices, with emphasis on detecting and intervening on the factors associated with the low
vaccination coverage levels found in Brazil, always with the objectives of re-instituting universal vaccination coverage targets
in the country and of acting in line with the SDGs set forth by the United Nations (UN)Y-%°,

Although recent studies evaluate the factors associated with non-vaccination in specific population groups and certain
immunobiologicals®>%, it is noticed that few productions investigate the determinants of the low vaccination coverage level
detected in the Brazilian general population. In addition to that, it is worth noting that the aspects influencing the collective
immunization rates are translative?”!>%° and demand continuous and expanded assessments, especially when the country
has not been able to reach the vaccination targets recently*6,

In this sense, conducting a scoping review allows evaluating and recording a synthesis of the conditions related to the
low vaccination coverage rates described in Brazilian studies in recent years, with a view to expanding knowledge about the
theme by analyzing this phenomenon in different Brazilian population segments, showing the singular potential of presenting
a transformation in these determinants according to the context assessed.

The objective of this study was to investigate diverse evidence found in the literature about the factors associated with
the low vaccination coverage levels recorded in the Brazilian population.

METHOD

This is a scoping review conducted according to the methodological proposal suggested by the Joanna Briggs
Institute (JBI)?° and organized based on the Preferred Reporting Items for Systematic reviews and Meta-Analyses extension for
Scoping Reviews (PRISMA-ScR): Checklist and Explanation®* recommendations. The research protocol was registered in the
Open Science Framework (OSF) under its due Digital Object Identifier (DOI).

It is noted that this research method has been repeatedly applied in the Health Sciences scope and enables evaluating,
determining and recording data available in the literature that support knowledge in a given axis, which assists in synthesizing
important questions that ground employing Evidence-Based Practice (EBP) and contribute to recognizing and bridging
eventual knowledge gaps?®?2. In order to preserve reliability of the method adopted, this study was conducted based on the
scheme represented by the following stages: (1) Defining the research question; (2) Searching for relevant studies in the
literature; (3) Selecting the sample; (4) Extracting and analyzing the data selected; and (5) Synthesizing and presenting the
review?,
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Represented in this research as PCCo = Population (P): Brazilian population, Concept (C): Factors associated with low
vaccination coverage levels; and Context (Co): Vaccination in Brazil, the PCC strategy was employed to support the “Defining
the research question” stage?° It is also noted that the research question was formulated along with professionals specialized
in the area (Public/Collective Health and Immunization) and was therefore defined as follows: Which are the factors associated
with the decline in the vaccination coverage levels in Brazil?

The search for studies in the national and international literature took place between January and February 2024. The
following databases were consulted: Medical Literature Analysis and Retrieval System Online (MEDLINE), coordinated by the
National Library of Medicine and accessed via PubMed, and the Biblioteca Virtual em Saude (BVS) portal, coordinated by the
Latin American and Caribbean Health Sciences Information Center (belonging to BIREME), selecting the following databases
in the BVS search tools: Literatura Latino-Americana e do Caribe em Ciéncias da Saude (LILACS) and MEDLINE; Cochrane
Library; Web of Science; and Scopus.

The descriptors employed in the search for scientific productions are registered in the Medical Subject Headings (MeSH),
namely: “Vaccination”, “Vaccination Coverage”, “Brazil” and “Risk Factors”. When necessary, the search terms were adapted
to the Portuguese language, by checking the Descriptors in Health Sciences (Descritores em Ciéncias da Satide, DeCS), defined
as follows: “Vacinagdo”, “Cobertura Vacinal”, “Brasil” and “Fatores de Risco”. The “AND” and “OR” Boolean operators were
used to join and combine subject matters in the advanced search for studies. The studies considered were those published in
the last 10 years (from 2014 to 2024), period during which the reduction in the collective immunization rates was first
recorded in research surveys®'2, In addition, no restrictions regarding the languages in which the studies were written were
applied, in order to expand the search capacity.

This review included original articles, complete materials and available in full, published between 2014 and 2024 and
whose outcome consisted in identifying factors associated with the low collective immunization rates detected in the Brazilian
population. The productions excluded were as follows: course conclusion papers, monographies, dissertations, theses, review
articles, books or book chapters, letters to the editor, case reports, opinion articles and abstracts.

A search equation was devised to map diverse evidence following a five-stage model: Extraction, Conversion,
Combination, Construction and Use?.

The procedure to select the studies found in the search was implemented with the aid of the Rayyan web software,
developed by the Qatar Computing Research Institute (QCRI)?*. All productions were imported into the instrument to ease
the process to organize and select the articles. In addition to that, it is worth highlighting that the tool assists in screening
studies, enabling blinding among the reviewers and timely identifying duplicates; consequently, it holds significant potential
in reducing the researchers’ workload and presents a high usability level. The EndNote software was used to manage the
references. This program allows storing and organizing references.

The first selection stage (Screening) consisted in reading the titles and abstracts from the studies. Subsequently (in the
second stage), the materials selected in the Screening phase were forwarded for full-reading to assess the pre-established
eligibility criteria?®2t,

The information from the studies included in the review synthesis was extracted with the aid of a validated instrument?,
whose adaptation for this review considered extracting the following data: study title, authors, journal, publication year,
reference, study country, research design, instruments (questionnaires and scales), population, sample, statistical tests and
main results.

The study selection process was in charge of three researchers that worked independently and with selection blinding,
aiming to ensure clarity, transparency and traceability of the procedure, as well as to avoid selection biases?>?!. Any and all
disagreements were solved through consensus by reviewing the recommendations?>?? (to provide precision and qualification
in including the studies) and by consulting a fourth reviewer.

In order to define the levels of evidence corresponding to the studies chosen, a hierarchical classification based on their
methodological designs was followed, in consonance with the proposal of this research, sorted as: (l) - Evidence from
systematic reviews or meta-analyses of multiple controlled and randomized clinical trials; (ll) - Findings from at least one
controlled, randomized or well-designed clinical study; (Ill) - Findings from well-designed clinical trials with no randomization;
(IV) - Evidence derived from well-designed cohort and case-control studies; (V) - Findings from systematic reviews through
descriptive and qualitative methods; (V1) - Findings from a single descriptive or qualitative study; and (VII) - Recommendations
from concepts set forth by authorities and/or reports by experts’ committees?.

In addition, Grading of Recommendations Assessment, Development and Evaluation (GRADE) was used to assess quality
of the evidence and strength of the recommendations in the scientific productions?. The GRADE system is a manual to assist
researchers in devising research studies with a variant called Evidence-Based Health (EBH). This instrument considers criteria
such as methodological limitations, representativeness of the samples, consistency of the results and robustness of the
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outcomes/external validity, which enable determining the levels of evidence corresponding to the studies. It is noted that the
level of evidence shows the confidence degree in the data contained in the productions, classified into four levels: (1) High;
(2) Moderate; (3) Low; and (4) Very low?®.

As the current study is a literature review, uses information considered in the public domain and did not include primary
or secondary data from human beings, it was not necessary to submit the research to appraisal by any Research Ethics
Committee (Comité de Etica e Pesquisa, CEP).

RESULTS
The study selection process followed the path shown in Figure 1, supported by PRISMA-ScR?! and according to the JBI
recommendations®.

~—

Articles removed

Articles identified in the databases
Ineligible studies removed by

(PubMed=661)

c

(=} i |
e e

& > (Cochrane Library=32) > S | d-d 4 oy
£ (Web of Science=195) udies excluded due to duplicity
= (n=67)

(Scopus=118)
Studies removed for

(Total=1,483)
other reasons (n=0)
—
— v
Articles submitted to screening Articles excluded
(PubMed=485) Removed based on their
§ (BVS=305) titles and abstracts
]
b > (Cochrane Library=18) > (n=779)
& (Web of Science=106) Removed for not meeting the
(Scopus=71) inclusion criteria
(Total=985) (n=124)

~ l

Articles excluded
Excluded for not answering the

2 Full-text articles for full reading and
E—-—» applying the eligibility criteria — research question
- | (n=82) VERE3)
Ongoing studies removed
(n=03)
_ l
SR
Articles included in the review
(PubMed=08)
s (BVS=03)
é‘ > (Cochrane Library=01)
= (Web of Science=01)
(Scopus=01)
(Total=14)
—

Figure 1: Flowchart showing the study selection process based on the Preferred Reporting Items for Systematic reviews and
Meta-Analyses extension for Scoping Reviews (PRISMA-ScR): Checklist and Explanation, as per the Joanna Briggs Institute
recommendations. Montes Claros, MG, Brazil, 2024.

A total of 1,483 studies were identified in the databases proposed in this review, mostly indexed in PubMed (44.6%). In
all, 431 articles were removed for not meeting the inclusion criteria and 67 for being duplicates.

In the selection stage, 985 papers were submitted to screening, excluding 903 after reading their titles and abstracts.
Subsequently, 82 studies were submitted to full-reading and applied the eligibility criteria. The materials excluded were
65 articles (for not answering the research question) and 03 ongoing research studies. Such being the case, the current
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research included 14 scientific productions (review sample), which evaluated and recorded factors correlated with the low
vaccination coverage level in the Brazilian population.

The studies selected to comprise the review sample were published between 2014 and 2024. As for their research
designs, nine (64.3%) productions were observational cross-sectional studies, four (28.6%) were cohort studies and
one (7.1%) was an ecological study.

In relation to the hierarchical classification for the level of evidence, the studies classified as with level of evidence VI (71.4%)
represented the majority. As for the assessment regarding quality of the evidence and strength of the recommendations in each
study, the surveys were predominantly classified as with a high level of evidence (64.3%), with the remaining 35.7% rated as with
a moderate level of evidence. Figure 2 presents a synthesis of all the information obtained from the studies selected.

Data and characteristics from the studies

Classification levels

Level of
Year/Locus Study design Factors associated with low vaccination coverage evidence GRADE
2024/ Longitudinal Living in the same house with more than one brother/sister (p=0.010) " 1 (High)
Fortaleza?” cohort study and lower socioeconomic level (p<0.001).
2023/ Observational, cross- | Lower schooling level (p<0.001) and monthly incomes below one Vi 1 (High)
Sdo Paulo’ sectional study minimum wage (p=0.006).
2022/ Population-based Having a brother/sister in the same house (p<0.05) and not having received " 1 (High)
Mato Grosso® | cohort cohort study any visits from community health agents in the last 30 days (p<0.05).
2022/ Ecological time
133 Brazilian . COVID-19 pandemic (p<0.05). VI 2 (Moderate)
. series study
cities®?
Young adults (p<0.01), lower socioeconomic level (p=0.06), smoking
2921/ Population-based habit (p'=0.02), not practicing periodic physical activity ('p'=0.(')4),
Rio Grande do . depressive symptoms (p=0.02), not having seen a physician in the last Vi 2 (Moderate)
SulP4 cross-sectional stucy 12 months (p<0.01) and not having any BHU in the
neighborhood (p=0.07).
2021/ Observational,
133 Brazilian | ecological and cross- Lower socioeconomic level (p=0.01). Vi 1 (High)
Cities30 sectional study
2021/ Observational, cross- | Not having received guidelines from health professionals (p<0.05) and Vi 2 (Moderate)
Sdo Paulo3! sectional study reports about adverse reactions before vaccination (p<0.05).
High parity (p<0.001), less than 06 pre-natal appointments (p<0.001),
2020/ Population-based incomplete maternal vaccination during the pre-natal period (p<0.001),
Rio Grande do not having breastfed their children up to 12 months old (p<0.001) and 1\ 1 (High)
Sul32 cohort study not having resorted to public health services for childhood
vaccination (p<0.001).
Population-based, “No partner” as marital status (p<0.05), not practicing periodic physical
2020/ . . . . . K .
S50 Paulo? observatpnal and activity (p<0.05) and not having seen any medical professional in the Vi 1 (High)
cross-sectional study | last 12 months (p<0.05).
;253:29 it:;:)rzz?;:zl\,{cross— Mothers' lower schooling level (p=0.006). Vi 2 (Moderate)
Lower socioeconomic level (p=0.019), mothers' lower
schooling (p<0.001), more children living in the same
house (p<0.001), teenage mothers (p<0.001), smoking
2018/ Prospective mothers (p<0.001), unintended pregnancies (p=0.009), fewer pre- " 1(High)
Maranhdo?® | cohort study natal appointments (p<0.001), “no partner” as marital
status (p=0.022); outpatient and/or in-hospital care not available
for the children (p<0.001) vaccines not available in health
services (p<0.001).
2015/ Population-based,
Goids® observational and Not having any private health plan (p=0.007). Vi 1 (High)
cross-sectional study
2015/ Population-based,
- cross-sectional and Hospitalization in the last year (p<0.05). Vi 1 (High)
S&o Paulo3® . -
epidemiological study
2014/ Obsservanonal, cross- | Lower family incomes (p=0.030) and mothers' low schooling Vi 2 (Moderate)
Acre?’ sectional study level (p=0.01).

Figure 2: Synthesis of all the information from the studies selected that assessed factors correlated with the low vaccination coverage levels in the Brazilian
population (n=14) Montes Claros, MG, Brazil, 2024.
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The factors associated with the population groups that presented low vaccination coverage levels in Brazil included
socioeconomic and demographic aspects, health conditions and behaviors, conditions referring to accessing health services
and the COVID-19 pandemic context.

The socioeconomic and demographic aspects encompassed income levels, schooling, age, household arrangements and
marital status. The health conditions and behaviors included the following: smoking habit, practicing physical activity,
psychological symptoms, history of adverse reactions to vaccines, history of hospitalizations in the last year, incomplete care
and vaccination during the pre-natal period, unintended pregnancies, maternal age during pregnancy, parity (number of births
with 220 gestational weeks) and breastfeeding. In turn, the conditions referring to accessing health services were as follows:
having seen a medical professional in the last year, having a Basic Health Unit (BHU) in their neighborhood, not having received
guidelines on vaccination from health professionals, unavailable health services and vaccines, not having received any visits
from Community Health Agents (CHAs) in the last 30 days and not having any health plan.

DISCUSSION

Vaccination is considered the main strategy for the primary prevention of communicable diseases at the global level and
is one of the most successful and cost-effective proposals in the Public Health context®*2. In Brazil, it is widely related to the
reduction in the childhood mortality rates and its expansive coverage in the country promoted eradication and control of
immunopreventable diseases such as poliomyelitis, smallpox and measles®.

Despite that, a number of Brazilian studies have recorded a considerable decline in the vaccination coverage rates in
recent years’*®, which underscores a significant challenge for the Brazilian National Immunization Program (PNI) and health
services, as involution or abandonment of all the advances made in combating immunopreventable diseases represents an
incommensurable threat to the Health System34,

Given this, an expressive branch of research studies produced in the country has sought to identify the determinants
correlated with these low vaccination coverage levels’>?”%, aiming to offer aids to health services, managers and
professionals for the development of customized strategies with the objectives of mitigating the incidence of these factors
and of significantly increasing vaccination coverage in the community.

In this direction, an observational study conducted in 133 Brazilian cities revealed that lower socioeconomic levels
were associated with population groups that presented reduced collective immunization rates (p=0.01)3°. Other
research studies conducted in the state of Acre (OR=2.12; Cl=95%: 1.06-4.21; p=0.030)*’, Fortaleza (p=0.006)?’,
Maranh3o (PR=1.20; CI=95%: 1.06-1.35; p=0.019)%, Rio Grande do Sul (PR=1.28; CI=95%: 1.05-1.26; p=0.06)3* and Sdo
Paulo (p<0.001)” also found that worse family income conditions were related to the population segments that
presented lower vaccination coverage rates. The researchers warn that such factor can make it difficult for families to
attend vaccination and health services, especially in places where the latter are far away or hard to access, such as in
areas with geographical barriers”:27-28:3034,37

Schooling levels were described as an important factor capable of shaping and influencing health behaviors and
adherence to immunobiologicals in this population segment. In this sense, a cross-sectional research study developed in Sdo
Paulo highlights that individuals with lower schooling levels were correlated with insufficient vaccination rates (p<0.001). In
addition to that, some productions conducted in Acre (OR=2.60; CI=95%: 1.28-5.29; p=0.011)*’, Maranh3o (PR=1.58; CI=95%:
1.21-2.06; p<0.001)® and Recife (p=0,006)?° showed that low schooling among the mothers was associated with lower
immunization rates in the children.

Such finding is one of the factors already consolidated in the scientific literature; furthermore, the studies highlight that
lower schooling can impair health literacy and the ability to recognize false information in relation to immunobiologicals, in
addition to potentially increasing hesitation or distrust in relation to vaccines and the concerns about side effects”?7-2%%7,

Other Brazilian research studies point to the correlation between sociodemographic aspects and Public Health
immunization rates®>?”%834  Younger adults (PR=2.06; Cl=95%: 1.57-2,69; p<0.01)* and “no partner” as marital
status (PR=1.25; CI=95%: 1.06-1.48; p=0.022%; and p<0.05%) were pointed out in the literature as determinants affecting
vaccination coverage. In addition, studies developed in Fortaleza (p=0.010)?’, Maranh3do (PR=1.81; Cl=95%: 1.41-2.33;
p<0.001)? and Mato Grosso (OR=3.18; Cl=95%: 1.75-5.76; p<0.05)° showed that families with two or more children living in
the same house were associated with low vaccination rates.

It is noted that health conditions and behaviors are also reported as determinants linked to the collective immunization
rates in the national literature. From this perspective, a number of observational studies conducted in Rio Grande do
Sul (PR=1.18; CI=95%: 1.01-1.38; p=0.04)3* and S3o Paulo (p<0.05)? verified that people not in the habit of practicing physical
activity presented lower vaccination rates.
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Such productions also revealed that not having seen a physician in the last 12 months was a health behavior associated
with population groups that presented lower immunization indices (PR=1,54; Cl=95%: 1.36-1.75; p<0.013* and p<0.05%,
respectively). The authors point out that people who do not indulge in physical activity and do not see health professionals
periodically are considered less prone to adopting and maintaining health prevention and promotion habits®3*,

In a cross-sectional research study, the smoking habit was described as a condition that was correlated with individuals
that presented worse vaccination adherence rates (PR=1.27; Cl=95%: 1.04-1.54; p=0.02)**. That association is reasserted in a
prospective cohort study which demonstrates that the childhood vaccination levels were lower in children whose mothers
self-declared as smokers (PR=1.52; CI=95%: 1.28-1.82; p<0.001)?.

Other maternal conditions (recorded in prospective cohort studies conducted with children) that were associated with
low childhood vaccination coverage rates stand out, namely: unintended pregnancies (PR=1.18; CI=95%: 1.05-1.31; p=0.009);
teenage mothers (PR=1.26; Cl=95%: 1.10-1.45; p<0.001); high parity (PR=1.52; CI=95%: 1.35; 1.71; p<0.001); less than 06 pre-
natal appointments (PR=1.39; Cl=95%: 1.24-1.56; p<0.001); incomplete maternal vaccination during the pre-natal
period (PR=1.18; CI=95%: 1.07-1.29; p<0.001); and not having breastfed their children up to 12 months old (PR=1.24; CI=95%:
1.12-1.37; p<0.001)%32, The research studies underscore that women with many children or who failed to attend pre-natal
appointments tend not to present suitable vaccination situations and do not frequently take their children to health and
vaccination services?®%,

Other conditions noticed in individuals with inadequate vaccination conditions were reported in nationwide research
studies, such as aspects correlated with the reductions in the vaccination coverage rates, for example: depressive symptoms
(PR=1.23; CI=95%: 1.03-1.46; p=0.02); reports about adverse reactions before vaccination (p<0.05); hospitalization during the
last year (p<0.05); and COVID-19 pandemic (p<0.05)31:33:36,

In addition, a number of research studies highlighted that factors related to access and availability in terms of health
and vaccination services are associated with worse collective vaccination indices, namely: not having any BHU in the
neighborhood (PR=1.19; CI=95%: 0.99-1.43; p=0.07); not having received any visits from community health agents in the last
30 days (OR=1.93; CI=95%: 1.04-3.57; p<0.05); not having received any guidelines from health professionals (p<0.05); not
having resorted to public health services for childhood vaccination (PR=1.22; CI=95%: 1.06-1.39; p<0.001); outpatient and/or
in-hospital care not available for the children (PR=1.20; CI=95%: 1.04-1.38; p<0.001); vaccines not available in health
services (PR=1.28; CI=95%: 1.12-1.46; p<0.001); and not having any private health plan (p=0.007)%283%323435,

In addition to the aforementioned factors, it is necessary to highlight another aspect both in the country in the
world: the Anti-vaccine movements. They are characterized as movements that are against vaccination, intensified and
materialized by vaccination-related hesitation and with no scientific grounds warranting such behavior. Their main
strategy is to disseminate and share knowingly false data about alleged harms associated with immunization via video
platforms and social networks. Fake news employ contents that can trigger doubts as for how safe immunobiologicals
are and question their effectiveness with no significant evidence. Few research studies were developed about theme in
the Brazilian context; however, the topic gained notoriety as a subject matter that triggers concerns that are relevant
for Public Health services®101215,

Study limitations

The results obtained in this review should be considered in the light of some limitations. It is noted that the restriction
in the number of data sources consulted (which only partially represent the entire national literature on Health Sciences)
limited the research and access to other potential scientific productions that evaluate the factors associated with Brazilian
population groups with low vaccination coverage rates. It is also worth noting the limitation regarding the number of studies
published on the subject matter. Therefore, the suggestion is to develop new review studies with expanded scopes about the
theme and prospective surveys addressing strategies to detect and intervene on these determinants that can impair
adherence to immunobiologicals in the community.

FINAL CONSIDERATIONS

The results underscore that the factors associated with the low vaccination coverage levels are complex and reinforce
the need to develop customized vaccination strategies targeted at the population segments that presented lower
immunization indices and are more vulnerable to immunopreventable diseases, belonging to lower socioeconomic levels,
with lower schooling, younger, with two or more children living in the same house, people who do not practice physical activity
and do not see health professionals periodically, smokers, individuals with a history of hospitalization in the last year or of
adverse reactions to immunobiologicals, women with more children, pregnant women not attending care and vaccination
appointments during the pre-natal period, women with unintended pregnancies, mothers that breastfeed less and people
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with difficulties accessing care provision centers or individuals in contexts with unavailable health and vaccinations services,
aiming to re-institute adequate vaccination coverage levels in Brazil, especially after the COVID-19 pandemic.

Such data are essential to devise specific and targeted actions, capable of overcoming these barriers and of increasing
vaccination coverage, thus promoting better protection against preventable diseases in the population. Thus, the study
reiterates the urgent need for integrated interventions that involve health prevention and promotion, education, effective
communication and social support, contributing to reducing inequalities and to strengthening the immunization system in the
country.
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