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ABSTRACT 
The objective of the study was to evaluate vaccination coverage (VC) in children under two years of age in the municipality of 
Rondonópolis-MT. An ecological time-series study was conducted to evaluate the vaccination coverage, between 2010 and 2022, 
of ten immunobiological agents indicated for this age group. Secondary data were obtained from the free access websites of the 
Ministry of Health, Department of Informatics of the Unified Health System (DATASUS). A decrease in VC was identified for most 
immunobiological agents evaluated, especially in 2020, during the COVID-19 pandemic. In the period considered, a CV value of 
approximately 80% was obtained. In addition to the observed decrease, half of the immunogens showed a decreasing trend, while 
the others showed stationary trends during the study period. The decrease in VC may have resulted from vaccine hesitancy, which 
may have intensified during the pandemic, which characterizes the weakening of public health policies and requires efforts to 
increase VC rates. 
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RESUMO 
O objetivo do estudo foi avaliar a cobertura vacinal (CV) em crianças menores de dois anos no município de Rondonópolis-MT. 
Realizou-se um estudo ecológico de série temporal para avaliação da cobertura vacinal, entre 2010 a 2022, de dez imunobiológicos 
indicados para a faixa-etária.  Foram utilizados dados secundários, buscando-se em sítios eletrônicos de acesso livre do Ministério 
da Saúde, Departamento de Informática do Sistema Único de Saúde (DATASUS). Identificou-se queda das CV para a maioria dos 
imunobiológicos avaliados, sobretudo em 2020, durante a pandemia da COVID-19. No período considerado obteve-se valor de 
CV em torno de 80%. Além da queda observada, metade dos imunógenos apresentaram tendência decrescente, enquanto os 
demais apresentaram tendências estacionárias durante o período estudado. A queda nas CV pode resultar da hesitação vacinal, 
que pode ter sido intensificada na pandemia, o que caracteriza fragilização de políticas públicas de saúde e requer esforços para 
aumentar as taxas de CV.  

 
Palavras-chave: Saúde. Saúde coletiva. Promoção da saúde.  
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INTRODUCTION  
 

Vaccination is currently one of the most 
cost-effective public health interventions, saving 
approximately two to three million lives each 
year. As a direct result of this strategy, smallpox 
was eradicated worldwide in 1980, while polio 
eradication may be achieved in the near future. In 
addition, with the use of vaccination, deaths 
caused by measles decreased by 73% worldwide 
between 2000 and 2018, saving approximately 
23.2 million children's lives1. 

The initiatives for the globalization of 
vaccination strategies came from the World 
Health Organization (WHO), which, in 1974, 
established the expansion of a worldwide 
immunization program to ensure that all children 
were immunized against diphtheria, tetanus, 
pertussis, and polio. and measles and 
tuberculosis. Since then, immunization programs 
around the world have been expanded with the 
inclusion of other immunizing agents to minimize 
the impact and deaths of infectious-contagious 
diseases2. 

 In Brazil, the National Immunization 
Program (PNI) was established in 1973 and is 
widely recognized for its significant contributions 
to the eradication and control of vaccine-
preventable diseases such as smallpox, polio and 
measles. The PNI ensures the universal and free 
supply of 45 immunobiologicals, including 19 
vaccines integrated into the regular schedule for 
all age groups. Additionally, it conducts annual 
vaccination campaigns to combat various 
infectious diseases, including influenza, COVID-
19, and polio3. 

 In recent decades, the PNI has integrated 
recent information technologies, such as the 
National Immunization Program Information 
System (SI-PNI), and expanded the vaccination 
schedule. Currently, the national childhood 
vaccination schedule includes 15 
immunobiological agents, nine of which are 
intended for children under one year of age and 
six for children under two years of age, with the 
aim of preventing approximately 17 diseases4. 

 To assess the effectiveness of PNI 
initiatives, the Ministry of Health established 
indicators that include vaccination coverage (VC), 
the proportion of abandonment and the 
homogeneity rate. VC evaluation can be 

performed considering the type of vaccine, age 
group, geographic area and dose, establishing a 
relationship between the target population, based 
on census data, live births or the chosen 
population, and the number of administered 
doses5. 

CV calculations were performed using 
daily records, consolidated monthly bulletins 
from the vaccination rooms or field surveys. The 
analysis of vaccination coverage makes it possible 
to investigate the implementation and 
effectiveness of public policies, identify 
immunological vulnerabilities in the population 
and reveal strengths and weaknesses in the 
vaccination process. One of the priority goals of 
the PNI is to achieve adequate vaccination 
coverage, defined as a minimum percentage of 
approximately 90%5. 

In the last decade, studies have shown a 
worrying trend in the decline of immunization 
coverage (VC) rates among children up to two 
years of age, both in Brazil and in various parts of 
the world. National and international studies 
show decreases in VC, especially from 2015 
onward. In addition, the negative impact of the 
COVID-19 pandemic has also been identified 
regarding routine childhood vaccination6,7. 

The WHO, in partnership with UNICEF, 
estimates and monitors the global percentage of 
VCs considering national immunization programs 
based on administrative data and specific 
characteristics of each country annually. In this 
estimate, the first year of a child’s life stands out, 
in which many vaccines should be administered. 
A significant decrease in VC worldwide was 
observed during the pandemic through this 
monitoring. In 2023, this analysis showed that the 
VC of some immunizers, such as the diphtheria, 
tetanus, pertussis (DTP) vaccine, showed a slight 
increase in 2022 (89%) compared to 2021 (86%) 
for most countries. However, this increase was 
still less than the 90% observed in 2019 before the 
COVID-19 pandemic. This phenomenon was also 
observed for other vaccines, such as those against 
hepatitis B and tuberculosis, especially in 
developing countries, which are among the 194 
countries that make up the WHO. Thus, it is 
evident that even with the increase in VC levels 
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after the pandemic, most countries are being 
affected by vaccine hesitancy, and this 
phenomenon is more pronounced in countries 
with economic and social vulnerability2. 

 Importantly, immunization is one of the 
most effective strategies for preventing childhood 
morbidity and mortality, especially in children up 
to two years of age. For immunization to be 
effective, it is crucial to follow the recommended 
vaccination schedule for each age group. 
Furthermore, it is important to note that delays in 
vaccination can be equally harmful to the 
omission of vaccination, increasing the chances of 
the child developing disease. This scenario entails 
a greater risk for the community in terms of 
outbreaks or epidemics, especially in the case of 
single-dose vaccines, in which the lack of 
administration results in the total absence of 
protection4. 

 With the decline in VC over the last few 
years, it is essential to monitor this indicator to 
guide public health strategies and policies. In 
addition, it is believed that the COVID-19 
pandemic may have negatively affected VC 
indicators worldwide. Therefore, the objective of 
this study was to evaluate vaccination coverage in 
children under two years of age in the 
municipality of Rondonópolis-MT during the 
period from 2010 to 2022. 

METHODOLOGY 
 
This was an ecological, time-series study 

based on information on vaccine doses 
administered to children up to two years of age in 
Rondonópolis from 2010 to 2022. Secondary data 
were obtained from the National Immunization 
Program (PNI), available in the Information 
System from the PNI of the Department of 
Informatics of the Unified Health System 
(DATASUS)8. Rondonópolis is a Brazilian 
municipality in the state of Mato Grosso, located 
in the southeastern region of the state, 210 km 
from the capital Cuiabá. The estimated 
population of the municipality in 2022 was 
244,911 inhabitants. This municipality has the 
second highest gross domestic product in the 
state, in addition to being a care center in the 
southern region of the state, consisting of 19 
municipalities with a total of 452,564 inhabitants9. 

 The variables collected were the number 
of doses available in DATASUS of the following 
vaccines included in the National Vaccination 
Calendar for children up to two years of age, 
according to Chart 1. Due to changes in the 
National Immunization Calendar during the study 
period (2010-2022), some vaccines have data 
available at certain intervals, in addition to 
changes in the proposed scheme. All these details 
were considered and are presented in Chart 1. 
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Chart 1. Vaccines, diseases prevented, considered doses and observations of changes in the vaccination schedule of 
the National Immunization Program of the Ministry of Health to consider VC in the period from 2010-2022. 

Vaccine Disease Prevented Considered Doses Observation 

BCG 
Severe forms of 

tuberculosis (miliary and 
meningeal) 

One dose  

HB Hepatitis B One dose  

 
Diphteria, tetanus, 

whooping cough, hepatites 
B and infections by 

Haemophilus influenzae b 

  

  2010,2011 and 2012 (DTP+Hib) 
tetravalent 

Pentavalent 1st and 3rd dose 
2013 (DTP+HB+Hib) 

pentavalent 
    

   2010, 2011, 2012 and 2015 
(sequential OPV) 

OPV/IPV Poliomyelitis 1st and 3rd dose 2013 e 2014 
   (sequential IPV/OPV) 
   2016 
   (sequential IPV) 
    

    

    

    

Human Rotavirus Rotavirus 1st and 2nd dose  

   

 
Meningococcal C 

Invasive disease caused by 
Neisseria meningitidis 

serogroup C 
1st and 2nd dose 

   

 
10-Valent Pneumococcal 

Invasive infections (such as 
meningitidis and 

pneumonia) and acute 
otites media caused by the 

10 serotypes of 
Streptococus pneumoniae 

1st and 2nd dose 

   
 

YF Yellow Fever One dose 
    

HA Hepatitis A One dose Starting from 2015 
   

 
MMR Measles, mumps and 

rubella 
One dose 

Note: chart adapted from the National Immunization Program. 
 
 
We examined the parameters of 

vaccination coverage (VC) by immunobiological 
agent, proportion of abandonment (PA) and the 
index of loss to follow-up in children in relation 

to the administration of the BCG vaccine in a 
single dose and of the third dose of the 
pentavalent vaccine (DTP)/HB/Hib. 
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 The VC of each vaccine was determined 
by dividing the number of applied doses required 
to complete the schedule of each vaccine by the 
number of live births in each municipality and 
specific year, multiplied by 100. In calculating the 
VC, the single dose or the first dose represented 
the numerator for the BCG, MMR, YF, HA and HB 
vaccines. For the Human Rotavirus, 
Meningococcal C and Pneumococcal 10 vaccines, 
the numerator considered was the number of 
second doses, and for the Pentavalent and 
OPV/IPV vaccines, the number of third doses was 
used. Data on live births were obtained from the 
Information System on Live Births (SINASC)10. 

 The VC was considered adequate when 
it reached the goals stipulated by the National 
Immunization Program (PNI): 90% for the BCG 
and Human Rotavirus vaccines; 95% for the 
Meningococcal C, Pneumococcal 10, Pentavalent, 
OPV/IPV, MMR, HA and HB vaccines; and 100% for 
the YF vaccine due to its endemicity. 

 The proportion of abandonment (PA) 
was defined as the percentage of individuals who 
started the multidose vaccination schedule but 
did not complete it. This measure was estimated 
as the difference between the number of first 
doses and the number of last doses applied 
divided by the number of first doses and 
multiplied by 10011. Thus, PA was calculated for 
the HRV, Meningococcal C, Pneumococcal 10, 
Pentavalent and OPV/IPV vaccines. The categories 
of low (less than 5%), medium (between 5% and 
10%) and high (greater than 10%) were used as 
parameters, following the guidelines of the 
National Immunization Program (PNI)12. 

 Loss of follow-up was estimated as the 
difference in the number of third doses of 
pentavalent (recommended at six months) 
compared to the total number of a single dose of 
BCG (recommended at birth). 

Using statistical data analysis software 
(Stata, 14.0, StataCorp LP, College Station, USA), 
the Prais-Winsten linear regression model was 

applied to analyze the temporal evolution of the 
indicators of vaccination coverage (VC) and 
proportion of abandonment (PA). The means and 
medians of the proportions were obtained for 
each vaccine indicator. The annual percentage 
changes (APVs) and their 95% confidence 
intervals (95% CIs) were calculated. An upward 
trend was considered when p < 0.05 and the 
regression coefficient was positive (+), a 
decreasing trend was considered when p < 0.05 
and the coefficient was considered negative (-), 
and a stationary trend was considered when p > 
0.05. The significance level adopted was 5%. 

 This research project adhered to the 
ethical guidelines established by Resolution No. 
466 of the National Health Council (CNS). 
RESULTS 

 
Figures 1 and 2 show the VC of all ten 

vaccines over 13 years (2010 to 2022). For the YF, 
MMR, OPV/IPV, pentavalent, BCG, Pneumococcal 
10 and Human Rotavirus vaccines, the doses 
applied since 2010 were considered, while for the 
HB vaccine, the doses applied since 2013, against 
HA from 2015, and against Meningococcal C, as of 
2011. 

VC rates of approximately 80% were 
observed throughout the period for most of the 
vaccines analyzed (Chart 1). However, there were 
variations, such as a decrease in 2015, followed by 
an increase or stabilization in 2016. From 2017 to 
2020, there was a continuous decline, with a slight 
increase beginning in 2021. For the BCG vaccine, 
there was a significant decline in 2020, and in 
2022, the last year analyzed, this vaccine had the 
highest VC (116.0%). Of the set of vaccines 
analyzed, the lowest VC was presented by the HA 
vaccine in 2019. The second vaccine with the 
lowest percentage of VC for the period was the 
Human Rotavirus vaccine (59.8%) in 2020 (Figure 
1 and 2). 
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Figure 1. Vaccination Coverage of children under two years old in the National Immunization Program, 

Rondonópolis, Mato Grosso, 2010-2022. 
Fonte: Information System of the National Immunization Program. 

 
 

 
Figure 2. Vaccination Coverage of children under two years old in the National Immunization Program, 

Rondonópolis, Mato Grosso, 2010-2022. 
Fonte: Information System of the National Immunization Program. 

 
 

2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
BCG 102,8 114,7 97 102,9 113,9 113 105,1 103,2 66,4 105,8 116
HB 109,7 102,7 64,6 100,9 104,1 110,2 116,9 89 95,8 112,6
OPV/IPV 83,3 97,7 75,8 86,2 83,1 73,3 73,4 61,9 63,5 67,7 71,4
Pentavalent 60,9 96 88,1 87 99,6 90,6 73,7 61,7 68,6 70,9 73,5
10-Valent Pneumococcal 89,6 98,9 91,6 84,5 100,5 88,5 63,5 64,1 63,8 68,7 72
Meningococcal C 88,1 97,6 87,6 89,9 100,9 84,3 71,1 67,6 61,1 64,6 67,8
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The YF vaccine was below the VC target 
in the first year (VC = 92.9% in 2012), reaching 
the PNI target in the two subsequent years (VC = 
101.7% in 2013 and VC = 127.2% in 2014). In 
2015, it declined (VC = 98.1%) and reached the 
target in the following year, 2016 (VC = 100.2%), 
with a decline starting in 2017 (VC = 88.5%). It 
reached the lowest VC (66.2%) in 2019 and 
increased in the following years (Figure 1 and 2). 

 The Meningococcal C vaccine reached 
the recommended target only in 2013 (VC = 
97.6%), and in 2016 (VC = 100.9%), it declined 
between 2017 and 2020, when it reached the 
lowest VCs (VC = 84.3%). in 2017, and CV = 
61.1% in 2020). The MMR vaccine started the 
series below the target (VC = 90% in 2012) but 
reached it in 2013 (VC = 112.1%), 2014 (VC = 
123.8%) and 2016 (VC = 99. 9%). There was a 
decrease until 2020 (VC = 64.2%), with increases 
in 2021 (VC = 72.3%) and 2022 (VC = 87.7%) 
(Figure 1 and 2). 

 The lowest values of the time series were 
observed for the OPV/IPV vaccine, which only 
reached the goal in 2013 (VC = 97.7%), 
decreasing in the following years, with the lowest 
value in 2019 (VC = 97.7%). 61.9%), and in the 
last three years, the values were even lower (VC 
= 63.5% in 2020; VC = 67.7% in 2021; VC = 
71.4% in 2022) (Figure 1). 

 The tetravalent/pentavalent vaccine 
started the series with low VC (60.9% in 2012), a 
consistent increase in 2013 (VC = 96.0%), 
followed by a decrease in the two subsequent 
years (VC = 88.1% in 2014; CV = 87.0% in 2015). 
In 2016, it reached the maximum VC value 
(99.6%), decreased until 2019 (VC = 61.7%) and 
increased until 2022 (VC = 73.5%). The BCG 
vaccine showed high VC during the first eight 
years, especially in 2012 (VC = 102.8%) and 2019 
(VC = 103.2%), but it decreased considerably to 
below the target in 2020 (VC = 66.4%), after 
which it increased again until 2022, when it 
reached the highest VC of the series (116.0%) 
(Figure 1). 

 The Pneumococcal 10 vaccine started 
with VC = 89.6% in 2010 and later reached the 
target in 2013 (VC = 98.9%) and 2016 (VC = 
100.5%). In the following four years, there was a 
decrease (VC = 88.5% in 2017; VC = 63.5% in 
2018; VC = 64.1% in 2019 and VC = 63.8% in 
2020) and a slight increase in the last two years 
(CV = 68.7% in 2021 and CV = 72.0% in 2022). 
The prevalence of the Human Rotavirus vaccine 
reached the target in 2013 (VC = 90.9%), 2014 
(VC = 91.0%) and 2016 (VC = 90.4%), decreased 
in the following years until it reached the lowest 
VC in 2020 (59.8%) and remained below 70.0% in 
the last two years, VC = 65.4% in 2021 and VC = 
66.7% in 2022 (Figures 1 and 2). 

 Regarding the HB vaccine, the VC in the 
starting year of the series was 112.6% (2013). 
However, in the two subsequent years, there was 
a consecutive decrease (VC = 95.8% in 2014 and 
VC = 64.6% in 2015). As of 2016, the prevalence 
of this vaccine remained high (VC = 100.9%), 
with the highest VC in 2019 (116.9%). In 2020, 
there was a considerable decrease in VC for the 
HB vaccine (VC = 89.0%), followed by an 
increase in the last two years (VC = 102.7% in 
2021 and VC = 109.7% in 2022). For the HA 
vaccine, the target was not reached throughout 
the historical series, which started with VC = 
74.1% in 2015 and reached its maximum value in 
2017 (VC = 85.7%). In the last three years of the 
series, there was a slight increase (VC = 60.2% in 
2020; VC = 61.1% in 2021 and VC = 73.7% in 
2022) (Figure 1 and 2). 

 Regarding vaccines for children up to 
two years of age and the period considered, a 
decreasing trend was observed for the VCs of AF, 
Meningococcal C, MMR, OPV/IPV  and 
Pneumococcal 10. Stationary behavior in the 
temporal trend analysis of VC was verified for the 
HB, pentavalent, BCG, Human Rotavirus and HA 
vaccines. The most significant annual percentage 
changes (APVs) were detected for the vaccines 
against MMR (APV= -4.05; p= 0.021), 
Meningococcal C (APV= -3.97; p= 0.008) and YF 
(APV= - 3.96; p = 0.025) (Table 1). 
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Table 1. Temporal trend of indicators from the National Vaccination Program for Children under two years old. 
Rondonópolis, Mato Grosso, Brazil, 2010-2022. 

PNI Indicators 2012 (%) 2022 (%) Average p-value VPA€ Trend 

Vaccination Coverage (VC)       

YF 93,0 79,0 88,1 0,025 -3,96 decreasing 

Meningococcal C 88,0 68,0 80,05 0,008 -3,97 decreasing 

MMR 90,0 88,0 87,5 0,021 -4,05 decreasing 

HB¹ 112,0¹ 110,0 100,6 0,535 -1,16 stationary 

OPV/IPV 83,0 71,0 76,1 0,001 -3,37 decreasing 

Pentavalent 61,0 73,0 79,1 0,463 -1,4 stationary 

BCG 103,0 116,0 103,7 0,513 -0,95 stationary 

10- Valent Pneumococcal 90,0 72,0 80,5 0,022 -3,78 decreasing 

Human Rotavirus 75,0 67,0 76,8 0,063 -2,8 stationary 

HA² 74,0² 74,0 69,4 0,346 -2,19 stationary 

Proportion of Abandonment for multi-dose 
Vaccine Schedules (PA)        

Meningococcal C -3,26 6,8 3,3 0,856 1,12 stationary 

OPV/IPV -27,9 2,96 2,6 0,715 -4,04 stationary 

10- valent pneumococcal 1,2 -0,26 5,0 0,750 -3,41 stationary 

Pentavalent -1,04 -1,3 2,8 0,068 -18,88 stationary 

Human Rotavirus 15,7 3,8 5,4 0,004 -10,48 decreasing 
€Annual Percentage Variation (APV); ¹available from 2013; ²used from 2015. 
Source: Information System of the National Immunization Program. 
 
 

For the five vaccines that require multiple 
doses, the proportion of abandonment (PA) 
showed a stationary trend for the Meningococcal 
C (APV = 1.12%; p = 0.856), OPV/IPV (APV = -
4.04%; p = 0.715), Pneumococcal 10 (VPA = -
3.41%; p = 0.740) and Pentavalent (VPA = -
18.88%; p = 0.068) vaccines. However, the 
Human Rotavirus vaccine showed a decreasing 
trend in PA (VPA = -10.48%; p = 0.004) (Table 
1). 

 Table 2 presents the performance of the 
BCG and Pentavalent vaccines through the 
representation of the loss to follow-up of the child 
in the regular vaccination program. During the 
series, the highest percentages of patients lost to 
follow-up were observed in 2018 (PS=31.4%), 
2019 (PS=41.5%), 2021 (PS=34.9%) and 2022 
(PS =42.5%). 
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Table 2. Population under two years old, doses administered, Vaccination Coverage and Child Follow-up Loss, 
according to single dose BCG Vaccination and third doses of pentavalent vaccine, Rondonópolis, Mato Grosso, Brasil, 
2010-2022. 

Year 
                   BCG                     Pentavalent 

Lost to Follow-up 
Doses 

% Lost to Follow-
up 

No. Of 1st 
dose 

Vaccination 
Coverage 

No. Of 3rd 
dose 

Vaccination 
Coverage 

2013 4.241 114,7 3.551 96 690 18,7 

2014 3.915 97 3.555 88,1 360 8,9 

2015 4.139 102,9 3.501 87 638 15,9 

2016 4.223 113,9 3.694 99,6 529 14,3 

2017 4.478 113 3.593 90,6 885 22,4 

2018 4.278 105,1 2.998 73,7 1.280 31,4 

2019 4.154 103,2 2.483 61,7 1.671 41,5 

2020 2.540 66,4 2.626 68,6 -86 -2,2 

2021 4.145 105,8 2.778 70,9 1.367 34,9 

2022 4.359 116 2.764 73,5 1.595 42,5 
 Source: Information System of the National Immunization Program. 

 
 

DISCUSSION 
 

From 10 years of age onward, downward 
trends and stationary behavior were observed in 
the VC indices of children up to two years of age. 
VC instability and decrease were also observed in 
other studies that considered the last few years, in 
Brazil4,13-18 and in other countries2,19,20. 

Such downward trends could be 
explained by different conditions and associated 
factors. The study revealed a high percentage of 
timely incomplete vaccination schedules (82.0%) 
for children up to 12 months of age in the 
municipality of Rondonópolis-MT. In this study, 
the presence of one or more siblings in the 
household (OR: 3.18; 95% CI 1.75–5.76) and not 
having received a visit from a community health 
agent in the last 30 days remained independently 
associated with the incompleteness of the 
scheme. (OR 1.93; 95% CI 1.04–3.57). In this 
regard, the researchers reinforce the active search 
for children with vaccination delays in relation to 
the recommended interval for each vaccine, in 
addition to the need to strengthen the bond with 
the team. Strategy of Family Health (FHS) and 
caregivers of children21. 

 It should be noted that the period 
analyzed in the present study encompasses the 
occurrence of the COVID-19 pandemic, which 
began in 2020. This fact required the 
implementation of social distancing measures to 
reduce the transmission of the virus, which 
resulted in limited attendance in person at 
services worldwide, including for childhood 
vaccination. In addition, there was a growing 
dissemination of disinformation and fake news on 
social media, combined with a controversial 
political scenario, which favored vaccination 
hesitation. Thus, there was a marked decrease in 
VC during the pandemic in Brazil, as well as 
globally13,19,20. 

 In the USA, there was a significant 
decline in vaccination coverage, especially in 
children under two years of age, with disease 
onset recorded in the week after the declaration 
of a national emergency22. In England, a few 
weeks after the implementation of social isolation 
measures, a decrease of 19.8% was identified in 
the applied doses of the MMR vaccine compared 
to the same period in 20196. 

In Brazil, a national survey covering the 
period 2012-2021 also revealed a decrease in 
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childhood vaccination coverage before and after 
the COVID-19 pandemic. In addition to the low 
rates of childhood CV identified, this study 
revealed heterogeneity in this indicator among 
Brazilian municipalities, especially in the North 
and Northeast Regions4. Considering the year of 
onset of the pandemic (2020) compared to the 
previous year (2019), our results also showed a 
significant decrease in VC related to the BCG and 
HB vaccines. 

 Regarding MMR, an immunobiological 
agent that prevents measles, a national study 
revealed that since 2016, the VC goal for this 
vaccine has not been reached in all regions of 
Brazil, which is associated with an increase in the 
number of cases in certain regions2 . Regarding 
this disease, two factors need to be highlighted: 
the loss of the measles elimination certificate in 
2019 and the onset of the COVID-19 pandemic in 
2020, aggravating the drop in VCs23. 

In addition, a study of the temporal trend 
of vaccination coverage and the proportion of 
MMR noncompliance throughout the national 
territory revealed that VC was less than 95% 
between 2015 and 2021, with stationary and 
decreasing trends in the federative units. The 
percentage of FUs who dropped out ranged from 
22.2% (2014) to 37.4% (2021)24. Our results 
showed a decreasing trend in the period 
evaluated for the MMR vaccine, with the lowest VC 
in 2019 and 2020 (Figure 2), which agrees with 
the findings of the national studies mentioned 
above. 

 Poliomyelitis eradication was certified by 
the WHO in 1994 in the Americas and in 36 
countries in the Western Pacific in the 2000s, 
including China and Australia. In 2002, Europe 
and India were declared free of the circulation of 
poliomyelitis, and this was declared in 2014. In 
2020, Africa received an eradication certificate, 
leaving in the world only two countries with 
endemic regions, Pakistan and Afghanistan. In 
2022, the circulation of the type two virus derived 
from the polio vaccine (POV) was recorded in 
Israel, the United Kingdom, the United States and 
Canada. In this context, until polio is completely 
eradicated from the planet, contagion by the wild 
virus and the risk of infection by the virus derived 
from attenuated vaccines remain possible. This 
fact reinforces once again the importance of 

achieving high vaccination coverage for this 
disease25. 

In this study, there was a significant 
downward trend in the VC of the OPV/IPV vaccine, 
as observed in a study using data from all regions 
of Brazil3. Another national time series study 
between 2011 and 2021 corroborated the findings 
of a marked decrease in VC against poliomyelitis 
after the pandemic, especially in states and 
regions with greater social vulnerability24. 
Analyses of the temporal and spatial distribution 
of poliomyelitis vaccine coverage throughout 
Brazil revealed a decrease from 89.2% in 1997 to 
61.3% in 202126; this value is very close to that 
observed in our study from 1997-2019 to 2021 
(Figure 1). 

 Evaluation of VC for Meningococcal C in 
relation to the number of cases of this disease in 
Brazil between 2008 and 2022 revealed a 50.0% 
decrease in the number of cases reported. 
Considering that the vaccine was implemented in 
the PNI in 2010, from that year onward, an 
exponential growth of VC was identified until 
2022. Additionally, in the same study, between 
2013 and 2016, there was a decrease in the 
incidence of the disease and an increase in VC, 
especially in the Midwest (102.9%)27. An increase 
in VC for Meningococcal C in our study between 
2013 and 2016 was also observed, with records of 
falls from that year. 

 Regarding the occurrence of yellow 
fever, cases of urban disease have not been 
recorded in Brazil since 1942; however, cases 
related to the sylvatic cycle of the disease are still 
reported, which is related to low VC. Given that 
the investigated municipality covers an endemic 
area and that the VC goal should be 100%, the 
results observed are worrising because there has 
been a decrease in VC since 2016 in the 
municipality of Rondonópolis-MT. Another 
investigation regarding vaccination coverage and 
yellow fever morbidity and mortality rates in 
Brazil between 2016 and 2020 showed an 
increase in hospitalizations and deaths in 
Brazilian regions with VC below the target, 
especially in the Southeast Region. Therefore, 
only with adequate VC will it be possible to avoid 
deaths and hospitalizations due to the disease, 
both in endemic and nonendemic areas28. 

 Regarding the Pneumococcal 10 vaccine, 
since its introduction into the PNI in 2010, there 
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has been a significant reduction in the number of 
reported cases and sequelae4. A study that 
evaluated the impact of pneumococcal 
vaccination in Latin America revealed an 87.7% 
reduction in hospitalizations due to meningitis 
and an 83.3% reduction in hospitalizations due to 
invasive pneumococcal disease in the analyzed 
countries29. The VC of Pneumo10 in 
Rondonópolis during the study period showed a 
significant decrease starting in 2017, remaining 
below 70%. Such VC values in children up to two 
years of age are a cause for concern because 
pneumococcal disease has high morbidity and 
mortality in this age group. 

 A study covering the Brazilian regions 
showed that the use of vaccination is directly 
proportional to the reduction in hospital 
admissions related to diarrhea and gastroenteritis 
and deaths from rotavirus in children under five 
years of age. In addition, an increase in the VC rate 
of the Human Rotavirus vaccine was observed in 
all states of the country in the last 12 years, 
especially in the North, Northeast and Midwest 
Regions30. Our results show a stationary trend in 
relation to the VC of the Human Rotavirus in the 
analyzed period. Notably, there was a 
considerable decrease in VC in 2020 (58.9%). On 
the other hand, the PA for the Human Rotavirus 
vaccine decreased during the study period, 
indicating greater adherence to the vaccination 
schedule. 

 The temporal trend analysis of VC makes 
it possible to identify and define the best 
strategies to increase VC, especially during the 
first two years of life, when the largest number of 
vaccines according to the PNI are designed. Some 
factors, such as vaccine hesitancy, fake news, and 
antivaccine movements, intensified with the 
COVID-19 pandemic. 

Therefore, monitoring VC combined with 
temporal trend studies is essential to mitigate the 
risk of returning from previously controlled 
infectious diseases, especially among the most 
vulnerable populations, and to verify 
heterogeneous VC among regions of the country. 

We emphasize that this study gathers 
relevant data on the monitoring of VC in children 
under two years of age for a long period of time 
(2010-2022), in addition to considering an 
important municipality in the state of Mato 
Grosso with great economic and social impact. . 

With the results obtained, it was possible to 
identify significant decreases in the VC of certain 
vaccines, with special attention given to OPV/IPV 
throughout the study period. Significant 
decreases were also observed for BCG and the 
pentavalent vaccine, especially after the COVID-19 
pandemic. Therefore, the practical implication of 
this study is to provide subsidies for the planning 
of more effective actions to increase the VC rates 
of these vaccines. 

 
 

CONCLUSION 
 

In conclusion, when analyzing VC in 
children under 2 years of age in the municipality 
of Rondonópolis during the period from 2010 to 
2022, an average value of 80% was obtained, 
considering the ten vaccines analyzed. This 
percentage is less than that recommended by the 
PNI, indicating the risk of the emergence of 
controllable infectious-contagious diseases. 
Therefore, these results make it possible to review 
more effective strategies aimed at health 
promotion and disease prevention, especially to 
increase adherence to vaccination. The 
importance of health communication with clear, 
quality and scientifically based information that is 
widely accessible to the entire population is 
emphasized as a supporting pillar in the field of 
public health, disease prevention and health 
promotion policies. 
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