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Spatial analysis of pentavalent immunobiological vaccine coverage in 
children under one year of age    

Análise espacial da cobertura vacinal do imunobiológico pentavalente em crianças menores 
de um ano 

ABSTRACT
Objective: to analyze the spatial distribution of pentavalent 
immunobiological vaccine coverage in children under one 
year of age. Methods: this is an ecological time series study 
which used data from the National Immunization Program 
Information System on the pentavalent vaccine coverage rate 
in a southern Brazilian state, between 2013 and 2022. Vacci-
nation coverage was expressed in percentages, by year, health 
region and immunobiological type. In addition, distribution 
and spatial autocorrelation analyses of municipal rates were 
used. Results: the average pentavalent vaccination coverage in 
the state was 90.94%, with the highest rate in 2013 (101.94%) 
and the lowest in 2019 (79.03%). The Western macroregion 
had the highest average coverage, while the Northern macrore-
gion had the lowest. Low coverage clusters were evident in the 
Eastern region. Conclusion: vaccination coverage in Paraná 
has been decreasing over the years, possibly due to the rise of 
anti-vaccine movements and the impact of the pandemic in the 
last three years. Contributions to practice: the results highli-
ght the need for awareness campaigns and targeted actions for 
regions with low vaccination coverage. Health professionals, 
especially nurses, can use these data for interventions which 
promote greater vaccination adherence.
Descriptors: Spatial Analysis; Vaccination; Child Health; Vac-
cination Coverage.

RESUMO  
Objetivo: analisar a distribuição espacial da cobertura vaci-
nal do imunobiológico pentavalente em crianças menores de 
um ano. Métodos: estudo ecológico do tipo séries temporais 
que utilizou dados do Sistema de Informação do Programa 
Nacional de Imunização sobre a taxa de cobertura vacinal da 
pentavalente em um estado sul-brasileiro, entre 2013 e 2022. 
As coberturas vacinais foram expressas em porcentagens, por 
ano, regional de saúde e tipo de imunobiológico; e empregadas 
análises de distribuição e autocorrelação espacial das taxas 
municipais. Resultados: a cobertura vacinal média da penta-
valente no estado foi de 90,94%, com o maior índice em 2013 
(101,94%) e o menor em 2019 (79,03%). A macrorregião Oes-
te teve a maior média de cobertura, enquanto a macrorregião 
Norte teve a menor. Agrupamentos de baixa cobertura foram 
evidenciados na região Leste. Conclusão: a cobertura vacinal 
no Paraná tem diminuído ao longo dos anos, possivelmente de-
vido à ascensão de movimentos antivacinas e ao impacto da 
pandemia nos últimos três anos. Contribuições para a prá-
tica: os resultados destacam a necessidade de campanhas de 
conscientização e ações direcionadas para regiões com baixa 
cobertura vacinal. Profissionais de saúde, especialmente en-
fermeiros, podem utilizar esses dados para intervenções que 
promovam uma maior adesão à vacinação.
Descritores: Análise Espacial; Vacinação; Saúde da Criança; 
Cobertura Vacinal.
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Introduction 

Immunization of children in Brazil, especially 
in the first year of life, continues to be an important 
strategy for promoting health and preventing infant 
mortality. It is a safe, effective and advantageous me-
thod, both from an economic and social point of view, 
compared to treating the diseases that vaccines help 
prevent. Data from the World Health Organization 
(WHO) reinforce the importance of vaccination in re-
ducing infant mortality and preventing outbreaks of 
vaccine-preventable diseases(1).

Brazil’s National Immunization Program (Pro-
grama Nacional de Imunizações - PNI) was created in 
1973, initially providing five vaccines free of charge: 
against tuberculosis (BCG), against diphtheria, teta-
nus and pertussis (DTP), and against measles, polio 
and smallpox. New immunobiological vaccines were 
incorporated over time, and the age range covered 
by the vaccines was expanded. The pentavalent con-
jugate vaccine, which protects against diphtheria, te-
tanus, whooping cough, hepatitis B and Haemophilus 
influenzae type b (Hib), was incorporated into the na-
tional calendar in 2012(2).

The PNI currently provides more than 20 vac-
cines free of charge, and is recognized as one of the 
largest vaccination programs in the world, especially 
due to the success of the smallpox eradication cam-
paigns(2). The eradication and/or control of some in-
fectious diseases depends on the immunogenic power 
of the vaccine in question, but also on its coverage rate, 
which is determined based on information about the 
number of doses of a given vaccine administered and 
the number of children who should have received it(3).

The PNI aims to vaccinate all children under 
one year of age, but national data indicate a reduction 
in vaccination coverage in all regions of Brazil(4-5). This 
decline has caused the resurgence of vaccine-preven-
table diseases, such as whooping cough, despite lower 
incidences than in the pre-vaccination era. Among the 
factors which interfere with vaccination rates, misin-
formation about the effectiveness of immunobiologi-

cal vaccines, cultural beliefs and the dissemination of 
fake news(6-7) stand out.

Vaccine hesitancy – characterized by refusal or 
delay in vaccination – is one of the greatest threats to 
global health(8). Fear of adverse events, lack of adequa-
te information and vaccine shortages contribute to 
this phenomenon, aggravated by fake news and denia-
list actions which undermine the population’s trust in 
vaccines and professionals(9-10). This decline challen-
ges the achievement of the Sustainable Development 
Goals (SDG) target of eradicating preventable diseases 
by 2030(11).

Despite the benefits being widely recognized, 
studies point to a worrying decline in pentavalent vac-
cination coverage. National data suggest inequalities 
in coverage distribution between regions and muni-
cipalities, influenced by socioeconomic and structural 
factors of the Unified Health System (Sistema Único de 
Saúde – SUS)(4-5). However, studies that explore spatial 
and contextual patterns of this coverage are still scar-
ce, limiting understanding of the local dynamics whi-
ch compromise achievement of the PNI goals.

This gap highlights the need for ecological 
analyses which enable identifying critical areas of low 
adherence to vaccination campaigns(7-8). Investigating 
these contexts can guide more effective and equita-
ble interventions, optimizing vaccination efforts in 
vulnerable populations, such as children. Therefore, 
understanding these scenarios is essential for plan-
ning strategies that reinforce the control of vaccine-
-preventable diseases and contribute to achieving the 
SDGs(11-12).

Given the importance of assessing and moni-
toring vaccination coverage, especially for controlling 
vaccine-preventable diseases and defining targeted 
strategies, detailed analyses of the spatial distribution 
of such coverage are necessary for health surveillan-
ce and care, creating possibilities for more effective 
local interventions. In view of the above, the objecti-
ve of this study was defined as: to analyze the spatial 
distribution of pentavalent immunobiological vaccine 
coverage in children under one year of age.
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Methods 

This is an ecological time series study with 
its analysis units being the health regions and muni-
cipalities of the state of Paraná. Data on vaccination 
coverage referring to the period from 2013 to 2022 
were obtained from the National Immunization Pro-
gram Information System (Sistema de Informação do 
Programa Nacional de Imunização - SI-PNI), accessed 
by the Department of Information Technology of the 
Unified Health System (Departamento de Informá-
tica do Sistema Único de Saúde - Datasus) on August 
2, 2023. This system was implemented in 2010 and 
enables monitoring vaccination indicators, including 
an assessment of the impact of vaccination strategies 
on the Brazilian population(13).

The study setting was the state of Paraná, loca-
ted in the southern region of Brazil, which had a popu-
lation of 11,443,208 people in 2022, the largest for the 
southern region of Brazil, and a human development 
index (HDI) of 0.769(14). The state has 399 municipali-
ties, which are grouped into four macro-regions (Nor-
th, Northwest, West and East) and 22 micro-regions 
(or health regions) within the scope of the health sys-
tem aiming at decentralization and capillarity of ac-
tions and services.

The variable under analysis consisted of penta-
valent vaccine application records to children under 
one year of age, from January 1, 2013 to December 31, 
2022, with this being the last year with data availa-
ble at the time of this study. The basic regimen of this 
immunobiological vaccine (which protects against 
diphtheria, tetanus, whooping cough, hepatitis B and 
Haemophilus influenzae type B) is considered com-
plete with three doses, administered at two, four and 
six months of age.

The vaccination coverage rate is automatically 
calculated by the SI-PNI according to the formula 
standardized by the Ministry of Health: number of 
doses administered in a given year (3rd dose of the 
vaccine administered to children under one year of 
age), divided by the target population residing in the 

same place and period, and the result was multiplied 
by 100. The variables related to the application year 
were considered according to the health regions and 
municipalities of the state of Paraná to describe the 
vaccination coverage rates.

The annual vaccination coverage rates were 
presented according to macro and micro health re-
gions. Then, the rates were presented by municipality 
considering the following time periods: 2013; 2014-
2016; 2017-2019; 2020-2021; and 2022. The vaccina-
tion coverage data for the three- and two-year perio-
ds were grouped by arithmetic mean. These periods 
were defined taking into account that the rates could 
fluctuate and be affected in relation to the other years 
of the historical series evaluated, as demonstrated by 
studies in the area.

A target of 95% was considered to assess the 
pentavalent vaccination coverage rates by municipa-
lity in the state of Paraná, as recommended by the 
Brazilian Ministry of Health, and these were classified 
as: inadequate (<95%); adequate (≥95%) and overes-
timated (>120%)(15). The spatial distribution map was 
constructed from the shape file of the state’s munici-
pal grid obtained from the Brazilian Institute of Geo-
graphy and Statistics website with the support of the 
QGIS® version 3.26.3 software.

After distribution of the rates, a spatial depen-
dence analysis was performed using the Moran index, 
seeking to verify whether the data from each muni-
cipality had a correlation with the rates of neighbo-
ring municipalities defined by the first-order queen 
criterion. The global Moran index (I) was initially per-
formed, which varied from 0.00 to 1.00: the closer to 
1.00, the greater the correlation, whether direct (+) 
or inverse (-)(16). The pseudosignificance test for the I 
was applied with 999 permutations (p≤0.05).

When significant, the local Moran index (Ii) was 
applied to verify which areas presented autocorrela-
tion. The municipalities were described in clusters 
considering the vaccination coverage rate, namely: hi-
gh-high, municipalities and neighbors with high rates; 
low-low, municipalities and neighbors with low rates; 
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high-low, municipalities with high rates and neighbors 
with low rates; low-high, municipalities with low ra-
tes and neighbors with high rates; and non-significant, 
with no evident spatial association(16). The analysis 
was performed in GeoDa® version 1.20.

The study followed the ethical precepts set 
forth in Resolution No. 466/2012 of the National 
Health Council, and was approved by the Research 
Ethics Committee of the State University of Marin-
gá (Certificate of Presentation of Ethical Apprecia-
tion No. 57753722.7.0000.010), under opinion No. 
5,385,657/2022. The use of an informed consent form 
was waived as it deals with secondary and non-nomi-
nal data originating from the SI-PNI, which is publicly 
accessible on the Datasus website.

Results 

A total of 4,225,176 doses of the pentavalent 
immunobiological vaccine were administered to chil-

Table 1 – Pentavalent vaccine coverage rates according to macro and micro health regions of Paraná, 2013 to 
2022 (n=1,366,420). Maringá, PR, Brazil, 2023
Macro and microregions 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
East 104.3 104.0 100.4 90.4 91.2 90.8 77.1 88.3 81.4 80.6

1st Paranaguá 100.6 99.7 74.0 78.8 72.3 82.5 64.2 70.8 72.4 59.5
2nd Metropolitana 97.0 94.8 99.5 86.6 87.2 89.2 71.6 86.2 79.7 82.8
3rd Ponta Grossa 93.0 98.9 108.4 86.3 86.2 91.2 91.3 91.4 86.3 80.0
4th Irati 100.5 111.6 113.6 101.2 105.7 99.6 70.0 94.2 91.2 96.9
5th Guarapuava 99.58 107.7 109.0 93.3 90.7 89.8 70.2 99.0 82.1 81.8
6th União da Vitória 112.4 126.0 97.6 87.3 92.6 95.2 89.8 89.7 88.3 85.9
21st Telêmaco Borba 127.1 90.0 100.6 99.3 103.8 88.4 82.5 86.6 69.5 77.2

West 107.1 102.0 108.9 96.6 93.0 99.9 92.8 91.7 85.6 92.3
7th Pato Branco 100.0 102.3 106.9 92.6 91.0 89.0 97.4 98.6 89.1 94.4
8th Francisco Beltrão 111.9 105.2 107.1 102.3 99.6 99.5 83.9 94.9 89.3 98.4
9th Foz do Iguaçu 114.5 103.3 120.5 83.7 82.3 89.2 89.6 68.8 72.7 80.3
10th Cascavel 109.6 99.4 102.0 102.0 84.6 96.4 85.2 97.4 89.6 95.7
20th Toledo 99.6 100.2 107.7 102.3 107.5 125.6 107.8 99.0 87.3 92.6

Northeast 109.0 100.1 97.8 97.3 94.8 95.7 81.6 93.2 83.2 89.5
11st Campo Mourão 124.4 114.4 92.0 97.9 96.1 97.3 67.9 78.8 90.4 85.8
12nd Umuarama 94.0 76.4 100.0 92.0 89.7 94.9 86.4 92.8 85.7 92.4
13rd Cianorte 111.0 103.0 101.0 102.20 98.9 100.0 88.7 99.4 86.4 94.1
14th Paranavaí 111.3 103.2 98.5 97.4 89.1 94.0 80.6 90.1 71.8 89.2
15th Maringá 104.6 103.4 97.2 96.9 100.0 92.2 84.4 104.7 81.6 86.2

North 98.5 100.6 101.0 92.9 93.5 89.3 76.5 85.5 80.8 86.6
16th Apucarana 105.8 101.5 113.6 88.6 90.3 90.8 73.7 68.2 80.7 78.7
17th Londrina 100.8 93.0 94.5 95.5 94.4 66.9 76.5 76.6 77.8 79.8
18th Cornélio Procópio 94.0 99.8 100.4 91.3 90.5 92.4 63.7 85.5 75.1 88.4
19th Jacarezinho 99.1 103.8 96.5 93.2 95.1 97.8 73.7 98.4 87.9 91.3
22nd Ivaiporã 92.9 104.9 100.2 96.0 97.2 98.5 94.7 98.9 82.6 94.8

Paraná 101.9 99.0 101.3 91.6 90.7 90.9 79.0 88.4 81.7 84.8

dren under one year of age in the period from 2013 to 
2022 in the state of Paraná. Of these, 1,446,680 were 
registered as the 1st dose; 1,410,868 as the 2nd dose 
and 1,366,420 as the 3rd dose, therefore correspon-
ding to the total number of children who completed 
the vaccination schedule. The arithmetic mean of the 
pentavalent vaccination coverage between 2013 and 
2022 was 90.94%, with 2013 being the year with the 
highest rate (101.9%), and 2019 the year with the lo-
west rate (79.0%). 

The West stood out with the highest average 
vaccination coverage value for the series analyzed 
(97.0%) among the state’s health macroregions, while 
the North had the lowest average value for the period 
(90.5%). The regions which registered the highest co-
verage rates in the analysis by health regions were: 
Toledo (102.9%), Francisco Beltrão (99.2%), Cianorte 
(98.5%) and Irati (98.4%); on the other hand, the lo-
west rates were seen in the Paranaguá (77.5%) and 
Londrina (85.6%) regions (Table 1).
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When analyzing the vaccination coverage rates 
by municipality in Paraná, it was noted that adequa-
te rates were predominant in 2013 and in the 2014-
2016 triennium (Figures 1A and 1B). These periods 
presented a greater number of municipalities with
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Figure 1 – Spatial distribution of pentavalent vaccine coverage rates according to municipalities in Paraná, 2013 
to 2022. Maringá, PR, Brazil, 2023

records of adequate coverage distributed homoge-
neously among the macro-regions (Figure 1B). The 
presence of spatial autocorrelation was observed for 
all analyzed periods when applying the global Moran 
index (Table 2), and so the local index was applied.
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Table 2 – Global and local Moran index of pentavalent vaccine coverage rates according to municipalities in 
Paraná, 2013 to 2022. Maringá, PR, Brazil, 2023

Period I* p-value† Municipalities by clusters
High-high Low-low Low-high High-low Non-significant

2013 0.12 <0.010 14 26 16 7 336
2014-2016 0.09 <0.010 9 30 13 15 332
2017-2019 0.16 <0.010 17 36 10 10 326
2020-2021 0.05 0.030 9 20 7 12 351
2022 0.04 0.050 7 25 13 10 344

*Global Moran index; †pseudosignificance test with 999 permutations
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Figure 2 – Spatial dependence of pentavalent vaccine coverage rates according to municipalities of Paraná, 
2013 to 2022. Maringá, PR, Brazil, 2023

 



Rev Rene. 2025;26:e94328.

Spatial analysis of pentavalent immunobiological vaccine coverage in children under one year of age

7

The largest number of significant clusters was 
observed in the 2017-2019 triennium, in which 36 
clusters of low vaccination coverage rates were obser-
ved, especially in the Metropolitan region and in the 
Paranaguá region (Figure 2C). These clusters were ob-
served in the other periods with the inclusion of other 
municipalities in the macro East in 2022 (Figure 2E). 
Few municipalities which had high vaccination cove-
rage rates were observed throughout the period, with 
the largest number of clusters observed in the 2017-
2019 triennium (Figure 2C). 

Discussion
	
Vaccines are among the greatest achievements 

in public health due to their great potential to prevent 
some communicable diseases. This is particularly im-
portant for more vulnerable populations, such as chil-
dren, especially those under one year of age. However, 
it is necessary to achieve the goals related to vaccina-
tion coverage rates in order to reduce the incidence 
and prevalence of diseases preventable by immuniza-
tion and consequently the number of deaths caused 
by them(17).

The results revealed marked differences in vac-
cination coverage between the macro-regions of Pa-
raná. The Western macro-region had the highest ave-
rage value, while the Northern macro-region had the 
lowest average. Furthermore, Toledo stood out regio-
nally with the highest coverage rate, in contrast to Pa-
ranaguá, which had the lowest rate. These disparities 
highlight the importance of regionalized strategies to 
strengthen achievement of vaccination goals and re-
duce coverage inequalities(5).

The pentavalent vaccine was included in the 
National Vaccination Calendar in 2012, bringing bene-
fits to health services and the population. In the con-
text of health services, it reduces costs and improves 
operational logistics; for the population, it reduces the 
number of visits to health services and provides gre-
ater comfort for children who do not need to receive 
several immunobiological vaccines in isolation. The 

combination of these factors contributes to increased 
vaccination coverage and prevention of preventable 
infectious diseases(18).

Municipal analyses in this study indicated 
groups with low vaccination coverage concentrated 
in specific regions, such as Metropolitana and Para-
naguá, especially in the 2017-2019 triennium. On the 
other hand, clusters with high coverage were less fre-
quent. Brazil achieved the goals established for all im-
munobiological vaccines for children under one year 
of age for a long time; however, this scenario gradually 
began to change, as pentavalent coverage in the coun-
try fell significantly between 2015 and 2019(18).

The Southeast region of the state showed a drop 
in pentavalent coverage between 2015 and 2020; this 
result was contributed to by: socioeconomic inequali-
ties, lack of access to information and difficulties in ac-
cessing services(19). In this reasoning, it is understood 
that municipalities in Paraná with lower socioecono-
mic indicators may face challenges in transportation, 
communication and infrastructure of health units, 
making vaccination difficult; as a consequence, they 
have lower vaccination coverage rates.

Pentavalent vaccination coverage was also lo-
wer in Brazilian state capital cities than recommen-
ded by the Ministry of Health from 2018 to 2022, with 
sharper declines from 2019 onwards, especially in 
the cities of Rio de Janeiro, Florianópolis and Porto 
Alegre(20). Data from this study show that Paraná also 
did not reach the target established by the Ministry of 
Health in the same period. However, the average pen-
tavalent vaccination coverage in the state was higher 
than the national average, ranging from 79% to 90%.

The data from this study showed that 2013 was 
a standout year, with 101.94% average coverage in the 
state, in addition to predominantly adequate rates in 
the 2014-2016 triennium. The homogeneous distri-
bution of coverage among municipalities during these 
periods suggests a more efficient system and less in-
fluence from external factors, such as the low expres-
sion of the anti-vaccine movement at the time. The 
literature also highlights that maintained high vacci-
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nation coverage rates was due to a collective effort by 
the SUS and the population’s great trust in the health 
system(21).

However, an increase in disparities was ob-
served from 2017 onwards, possibly associated with 
the deterioration of public policies and growing vac-
cine hesitancy. One of the contributing factors to the 
low pentavalent vaccination coverage in the country 
in 2019 was the failure of batches in the quality test 
by the National Institute for Quality Control in Health 
and in the analysis by the National Health Surveillan-
ce, which resulted in unavailability or insufficiency in 
the country(12).

The low vaccination coverage rates in 2020 
were due to the COVID-19 pandemic, since social dis-
tancing and isolation measures made access to health 
services difficult. This was confirmed in a study that 
analyzed data from SI-PNI and found a 20% reduction 
in the number of vaccine doses administered to young 
children in the months of March and April compared 
to January and February 2020(22).

A study investigating knowledge and practices 
regarding vaccination conducted between November 
2019 and March 2020 with 150 adults living in the 
city of São Paulo found that 15.3% did not consider 
vaccines to be completely safe, 16% were afraid of 
being vaccinated, and 16% did not agree with man-
datory vaccinations. This suggested that the drop in 
vaccination coverage may be related to lack of trust in 
vaccines, fear of adverse events, and the spread of fake 
news on digital media(23).

This scenario culminated in actions of low con-
fidence in vaccination and uncertainty regarding its 
real effects on the population. This fact was more pro-
minently evidenced after the emergence of COVID-19 
and vaccines to combat it, which generated a large vo-
lume of fake news circulating on social media. This hi-
ghlights a warning for health surveillance issues, since 
many people began to join the anti-vaccine movement, 
resulting in an alarming drop in vaccination rates(24).

Another important factor in reducing vaccina-
tion coverage is not vaccinating at the appropriate 

age, since there is a limit to the age at which the vacci-
ne can be administered. For example, according to the 
vaccination schedule proposed by the National Immu-
nization Program, the pentavalent vaccine can only be 
administered up to 6 years, 11 months and 29 days of 
age. When the established deadlines are not respec-
ted, vaccination rates are affected. Therefore, it is es-
sential to respect the ideal age and the recommended 
intervals between doses(12).

This study also highlighted the evolution of 
spatial dependence, revealing significant low covera-
ge clusters, especially in the eastern region. The co-
astal region of the state may concentrate areas which 
are difficult to access, which may in turn complicate 
vaccine distribution and the population’s movement 
to health services. It is worth noting that spatial pat-
terns not only reflect socioeconomic factors, but also 
local administrative capacity and the availability of fo-
cused educational campaigns(25-26). 

A comparative study between municipalities 
in different regions of Brazil found that those whi-
ch achieved the recommended vaccination coverage 
had higher proportions of the population covered by 
primary care and a greater number of community 
health workers per thousand inhabitants(27). This re-
lationship reinforces the importance of primary care 
in ensuring high vaccination coverage, especially in 
vulnerable regions, such as the coast of Paraná. The 
presence of community health workers can facilitate 
an active search for unvaccinated children and educa-
tion to families about the importance of vaccines. Fur-
thermore, well-structured and accessible health units, 
combined with strategies such as local campaigns, are 
essential to overcome logistical and cultural barriers 
that compromise adherence to vaccination campaigns.

Reflecting on pentavalent vaccination in the 
context of Brazilian public health leads to prioritizing 
planning actions to be developed within the PNI and in 
health teams, thereby allowing strategies to be imple-
mented which ensure achieving established goals(20). 
This is crucial for states and municipalities to recogni-
ze the weaknesses in their health systems and seek to 



Rev Rene. 2025;26:e94328.

Spatial analysis of pentavalent immunobiological vaccine coverage in children under one year of age

9

implement more proactive and effective strategies to 
achieve better vaccination coverage rates, especially 
in the first year of life.

According to the Project to Regain High Vacci-
nation Coverage proposed by Fiocruz, it is possible to 
reverse the current condition marked by low vaccina-
tion coverage through articulation of structural and 
interinstitutional actions, accompanied by valuing 
and strengthening public policies and implementing 
measures whose results can be observed in the short, 
medium and long-term(26).

Actions such as actively seeking out children 
who are behind on their vaccinations and campaigns 
to raise awareness and educate the population about 
the importance of vaccines in different settings such 
as schools, social media and companies, as well as 
facilitating access to immunization by extending the 
opening hours of vaccination rooms are strategies to 
increase vaccination coverage rates. These initiati-
ves not only promote individual protection, but also 
strengthen collective immunity, contributing to pre-
vent outbreaks and eradicate diseases.

Therefore, all of these actions require effective 
work with health professionals, especially those who 
work at the frontline of the system, in order to raise 
awareness about the importance of their role in di-
rect contact with the population. Furthermore, these 
professionals also need to be willing to make changes 
related to restructuring services.  

Study limitations

The main limitations of this study are related to 
the ecological method, which does not capture indivi-
dual variations that affect vaccination coverage. The 
data representativeness may also be a limitation, sin-
ce secondary data from the SI-PNI were used, which 
may result in inconsistencies in recording or underre-
porting. A lack of information on the specific reasons 
for vaccine hesitancy and local barriers are also rele-
vant limitations which may affect the accuracy of the 
results.

Contributions to practice

The results of this study have important impli-
cations for practice in the public health and nursing 
areas. Identifying macroregions, microregions, and 
municipalities with low vaccination coverage rates 
allows health managers and professionals to more 
efficiently direct efforts to areas with greater deficien-
cies. Awareness campaigns can be intensified in these 
regions, focusing on educating the population about 
the importance of vaccination, especially among the 
target audience.

For nursing, the results highlight the importan-
ce of initiatives such as actively seeking out unvaccina-
ted children and health education, promoting greater 
adherence to immunization campaigns. In addition, 
the study provides a basis for planning strategies whi-
ch seek to reverse the decline in vaccination covera-
ge, especially considering the impact of the COVID-19 
pandemic. These findings can contribute to formula-
ting public policies that promote more equitable and 
comprehensive vaccination.

Conclusion

The pentavalent vaccine coverage in the state 
of Paraná has declined over the years. This decline is 
worrying, as it puts the state at risk of outbreaks of 
preventable diseases. Therefore, considering that vac-
cines are essential for preventing vaccine-preventable 
diseases, especially in children under one year of age, 
developing actions to increase coverage is necessary, 
such as awareness campaigns, improvements in ac-
cess to vaccination, combating misinformation and 
fake news, as well as investments in the health ne-
twork.
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