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Desigualdades Regionais da Cobertura Vacinal de Rotavirus Durante a Pandemia de COVID-19
Desigualdades Regionales en la Cobertura de Vacunacion Contra el Rotavirus Durante la Pandemia de COVID-19

RESUMO

Objetivo: Analisar a variacao da cobertura da vacina rotavirus no Brasil durante a pandemia de COVID-19, des-
tacando as desigualdades regionais. Método: Estudo ecologico de série temporal com dados nacionais de imu-
nizacao. Compararam-se as medianas de cobertura dos periodos 2007-2019 e 2020-2023 no pais, regioes
e estados. As diferencas foram avaliadas pelo teste de Mann-Whitney com significancia de 5%. Resultados:
A mediana nacional reduziu de 87,29% para 72,68%. Todas as regioes apresentaram reducoes significativas,
sobretudo Norte e Nordeste. Conclusao: A pandemia ampliou desigualdades pré-existentes na cobertura vaci-
nal da vacina rotavirus, com maior impacto em territorios vulneraveis. A recuperacao da cobertura depende de
estratégias nos diferentes contextos regionais e do fortalecimento da Atencao Primaria a Sadde para prevenir o
aumento de casos graves por rotavirus e suas consequéncias.

DESCRITORES: Atencao primaria a satde; Cobertura vacinal; COVID-19; Desigualdades de salde; \Vacinas contra
rotavirus.

ABSTRACT

Objective: To analyze the variation in rotavirus vaccine coverage in Brazil during the COVID-19 pandemic, hi-
ghlighting regional inequalities. Method: Ecological time-series study with national immunization data. Median
coverage for the periods 2007-2019 and 2020-2023 was compared for the country, regions, and states. Di-
fferences were assessed using the Mann-Whitney test with a significance level of 5%. Results: The national
median decreased from 87.29% to 72.68%. All regions showed significant reductions, especially the North and
Northeast. Conclusion: The pandemic amplified pre-existing inequalities in rotavirus vaccine coverage, with a
greater impact on vulnerable territories. The recovery of coverage depends on strategies in different regional
contexts and the strengthening of Primary Health Care to prevent an increase in severe cases of rotavirus and
its consequences.

DESCRIPTORS: Primary health care; Vaccination coverage; COVID-19; Health inequalities; Rotavirus vaccines.

RESUMEN

Objetivo: Analizar la variacion en la cobertura de la vacuna contra el rotavirus en Brasil durante la pandemia de
COVID-19, destacando las desigualdades regionales. Método: Estudio ecologico de series temporales con da-
tos nacionales de inmunizacion. Se comparo la cobertura mediana para los periodos 2007-2019 y 2020-2023
para el pais, las regiones v los estados. Las diferencias se evaluaron mediante la prueba de Mann-Whitney con
un nivel de significancia del 5%. Resultados: La mediana nacional disminuyd del 87,29% al 72,68%. Todas las
regiones mostraron reducciones significativas, especialmente el Norte v el Nordeste. Conclusion: La pandemia
amplifico las desigualdades preexistentes en la cobertura de la vacuna contra el rotavirus, con un mayor impacto
en los territorios vulnerables. La recuperacion de la cobertura depende de estrategias en diferentes contextos
regionales y del fortalecimiento de la Atencion Primaria de Salud para prevenir un aumento de casos graves por
rotavirus y sus consecuencias.

DESCRIPTORES: Atencion primaria de salud; Cobertura vacunal; COVID-19; Desigualdades en salud; Vacunas
contra el rotavirus.
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uman rotavirus is the primary
H cause of acute viral gastroenteri-

tis (AVG), which primarily af-
fects children living in remote areas of
developing countries where access to
vaccination is limited". AVDs are part
of the group of Acute Diarrheal Dis-
cases (ADD), one of the leading causes
of death in children under five years of
age worldwide. Although it is declining,
infant mortality from ADD still persists
due to the severity of dehydration and
malnutrition caused by these diseases®.
In this context, basic sanitation mea-
sures, the use of oral rehydration solu-
tion, and, most importantly, vaccination
are measures that reduce infant mortal-
ity from ADDs(V.

The Human Rotavirus Oral Vaccine
(HROV) was incorporated into the
Brazilian vaccination schedule in 2006
by the National Immunization Program
(PNI). The recommended vaccina-
tion schedule consists of two oral dos-
es, administered at 2 and 4 months of
age, with the first dose (D1) able to be
administered up to 11 months and 29
days, while the second dose (D2) can be
administered up to 23 months and 29
days®.

Although the OPV is recommended
nationally by the PNI, there are chal-
lenges to achieving adequate vaccina-
tion coverage. One of these was the on-
set of the COVID-19 pandemic, which
overburdened health systems, resulting
in the temporary interruption of various
preventive measures, including immuni-
zation programs(?.
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It is estimated that in 2020, 23 mil-
lion children worldwide missed one or
more vaccines from the routine immuni-
zation schedule®. In Brazil, the Nation-
al Immunization Program (PNI) had
been showing a downward trend in cov-
erage since 2015, a phenomenon associ-
ated with vaccine hesitancy, weaknesses
in Primary Health Care (PHC), and re-
duced health funding®®. The pandemic
intensified this scenario, resulting in sig-
nificant declines in coverage for several
vaccines in the childhood immunization
schedule, especially in the North and
Northeast regions of the country, which
already had low vaccination coverage
even before the pandemic®®.

Despite the importance of the HPV
vaccine for the prevention of severe
gastrointestinal complications, the na-
tional literature has gaps regarding the
pandemic’s impact on its coverage. In-
ternational studies have demonstrated
substantial reductions in the adminis-
tration of multi-dose vaccines in 2020
and 2021, with varying impacts across
countries and socioeconomic groups®.
In Brazil, more recent analyses point to
a sharp decline in childhood immuniza-
tion coverage, including ROV©. How-
ever, details regarding the magnitude
and geographical distribution of this re-
duction for the rotavirus vaccine remain
scarce(,

Given this scenario, the present study
aims to analyze variations in rotavirus
vaccination coverage in Brazil, compat-
ing the pre-pandemic and pandemic pe-
riods, with an emphasis on regional and
state differences.

ORCID: https:/orcid.org/0000-0003-3998-8418

This is an observational ecological
time-series study based on secondary
data on ROVC vaccination coverage
in Brazil. Data were obtained from the
National Immunization Program (PNI),
publicly available through the Depart-
ment of Informatics of the Unified
Health System (DATASUS). Data col-
lection took place between January 2024
and January 2025, using the Health In-
formation module (TABNET).

Data on vaccination coverage were
included for the 27 Federal Units (UF)
and the five major Brazilian regions,
covering the entire period of VORH
availability following its incorporation
into the childhood vaccination schedule
(2007-2023). For analytical purposes,
the period was categorized into: pre-
COVID-19 pandemic (2007-2019)
and pandemic (2020-2023). Coverage
was calculated according to the official
PNI methodology: the number of doses
administered according to the recom-
mended schedule divided by the estimat-
ed target population for the year, multi-
plied by 1007

The
pre-pandemic and pandemic periods

comparison  between  the
was performed using the nonparametric
Mann-Whitney test®), which was appro-
priate due to the asymmetric distribution
of the variables, as determined by prior
graphical assessment (histograms and
boxplots). The significance level adopted
was 5% (a = 0.05). Additionally, the per-
centage change in the median between
the periods was estimated, allowing for
the measurement of the relative impact
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of the pandemic on coverage trends.

All statistical analyses were conduct-
ed using Stata’” software, version 18. The
results were presented using measures of
central tendency, dispersion, and com-
parative graphs.

Since the data are public, aggregated,
secondary, and anonymized, the study
does not require review by a Research
Ethics Committee, in accordance with
CNS Resolution No. 510/2016.
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RESULTS

In the period prior to the COVID-19
pandemic (2007 to 2019), the median
vaccination coverage in Brazil was 87.29%
(IQR 79.28-92.49), and during the
COVID-19 pandemic (2020 to 2023),
vaccination coverage decreased by 16.73%,
reaching a median coverage of 72.68%
(IQR 36.41-79.96) (p=0.000).

All regions showed a statistically signifi-

cant reduction in median vaccination cov-
erage during the period of social distanc-
ing measures, ranging from 8.95% in the
South (p=0.000) to 18.14% in the North
(p=0.000).

Of the 26 states and the Federal District,
23 states showed a statistically significant
reduction in median vaccination coverage,
ranging from 7.05% in Rio Grande do Sul
(p=0.045) t0 33.94% in the state of Amapd
(p=0.001) (Table 1).

Tabela 1- Mediana e variacao percentual da mediana da cobertura da vacina Rotavirus aplicadas no Brasil antes e durante/

apos as medidas de distanciamento social, Brasil, 2007 a 2023.

Median % (P25-P75)

States and Regions 20578202219 202D0u2r;g023 Change (%) p*
BRAZIL 87,29 (79,28- 92,49) 72,68 (36,41~ 79,96) -16,73 0,000
NORTH 77,34 (71,13 - 88,24) 63,31(36,38 - 73,73) -18,14 0,000

Acre 73,49 (66,74 - 76,81) 64,90 (41,78 - 67,99) -11,68 0,060
Amapa 75,48 (70,76 - 78,40) 49,86 (32,26 - 53,14) -33,94 Lo
NTEEBNRES 74,50 (64,13 - 80,24) 68,73 (43,18 - 71,70) -7.74 0,350
Para 71,51 (66,88 - 73,99) 61,71 (39,88 - 65,07) -13,700 0,032
Rond6nia 90,01 (88,69- 96,62) 79,30 (50,05- 83,25) -11,89 0,003
Roraima 75,68 (72,10- 86,72) 54,60 (34,20- 66,42) -27,85 0,023
Tocantins 88,73 (83,60- 90,99) 82,14 (52,48- 84,18) -7,42 0,045
NORTHEAST 85,30 (78,53 - 89,86) 72,05 (43,22- 75,25) -15,53 0,000
Alagoas 83,29 (74,79 - 85,96) 77,82 (49,87 - 81,73) -6,56 0,412
Sl 77,68 (74,28 - 80,00) 67,77 (41,86 - 73,07) -12,75 0,010
Ceara 94,95 (88,66 - 102,99) 79,12 (48,74 - 86,90) -16,67 0,015
Maranhao 77,83 (72,82 - 82,88) 62,84 (41,19 - 66,33) -19,25 0,006
Paraiba 87,41 (83,07- 92,47) 71,12 (45,80 - 73,86) -18,63 0,001
Pernambuco 90,52 (85,30- 94,63) 70,94 (44,93~ 73,44) -21,63 0,001
Piauf 84,10 (80,00~ 85,48) 72,69 (47,77- 78,64) -13,56 0,023

Rio Grande do Norte 82,55 (75,77- 85,99) 74,24 (47,76~ 74,93) -G8 0,060

Sergipe 92,20 (88,18- 93,08) 72,79 (46,22- 76,25) -21,05 0,001

MIDWEST 89,28 (85,8L4- 94,42) 78,17 (49,31- 81,83) -12,44 0,000
Distrito Federal 88,30 (85,80 - 91,84) 77,89 (49,80 - 80,90) “1.78 001>
Goias 88,42 (85,49 - 92,48) 76,82 (48,99 - 79,71) =131 0,007

Mato Grosso 89,57 (85,63 - 91,85) 79,68 (50,57 - 82,37) 11,04 0,015
Mato Grosso do Sul 93,44 (91,36 - 97,89) 80,22 (49,50 - 84,61) plonls 0,002
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SOUTHEAST 91,65 (88,95- 94,90) 75,68 (39,70- 80,48) -17,42 0,000
Espirito Santo 93,64 (91,03 - 97,07) 78,11 (49,26 - 80,48) -16,58 0,001
Minas Gerais 93,79 (91,75 - 98,56) 80,03 (49,89 - 85,61) -14,67 0,001
Rio Janeiro 83,51 (78,90- 90,88) 57,42 (36,92- 58,68) -31,24 0,001
Sao Paulo 90,79 (89,24- 93,84) 75,77 (48,03- 79,49) -16,54 0,001
SOUTH 91,64 (87,61- 95,80) 83,43 (51,43-86,42) -8,95 0,000
Parana 91,64 (89,80- 93,20) 83,44 (52,82- 86,19) -8,94 0,006
Santa Catarina 96,26 (94,03- 97,49) 87,02 (54,86- 89,93) =959 0,003
Rio Grande do Sul 84,87 (83,88- 90,85) 78,88 (50,59- 82,54) -7,05 0,045

QUtE p— TE‘CE"E“E, Tﬂmlll—Wnltnc test (dIrtc-

rence between medians).
DISCUSSION

The results show a significant de-
cline in rotavirus vaccine coverage in
Brazil during the COVID-19 pan-
demic (2020-2023), corresponding
to a decrease of 16.73 percentage
points compared to the pre-pandem-
ic period. The magnitude of the
observed decline is consistent with
international and national findings,
which point to substantial losses in
childhood vaccination during the
health crisis"+9,

Regional analysis revealed hetero-
genecous patterns, although all regions
showed statistically significant de-
clines. The largest reduction occurred
in the North (-18.14%; p=0.000),
a region with geographical barriers,
lower service density, and greater so-
cioeconomic  vulnerability—histor-
ically hindering the maintenance of

19 Similar find-

vaccination coverage(
ings in Brazilian studies identified
greater fragility of primary healthcare
in the Northern Region during the
pandemic®, as this Brazilian mac-
ro-region had the lowest percentage
of rotavirus immunization in the
countryV.

The decline in VORH coverage
has significant epidemiological impli-
cations, particularly in regions with
weaker socio-environmental infra-

structure. Studies highlight the risk
of hospitalizations and the reintro-
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duction of controlled or eradicated
diseases due to non-vaccination®V,
and a national study reveals a 32%
increase in mortality from acute diar-
rhea between 2018 and 2022,

Several factors contributed to the
observed decline. The suspension of
scheduled activities, prioritization
of COVID-19 measures, shortage
of healthcare professionals, fear of
infection, and the deepening of so-
cioeconomic inequalities drastically
reduced the population’s access to
vaccination clinics"?. Vaccine hesi-
tancy, exacerbated by the circulation
of misinformation regarding vaccine
safety during the pandemic, also
played a significant role(V.

The heterogeneity of results across
states and regions underscores the de-
cisive role of the primary healthcare
(PHC) system, municipal response
capacity, and local socioeconomic
conditions in ensuring access to vac-
cination>'?), with the North and
Northeast regions exhibiting greater
vulnerability, supply shortages, and a
lower capacity to reorganize services,
corroborating national findings on
inequalities in access to immuniza-
tion(1:410),

To restore vaccination coverage,
micro—planning initiatives, strength—
ening of PHC teams, active search
for children with vaccination delays,
extended operating hours for vac-
cination clinics, and monitoring of
indicators before, during, and after

vaccination campaigns are necessary.
Furthermore, public policies should
prioritize historically vulnerable re-
gions, minimizing the effects of the
pandemic and preventing future com-
plications related to acute diarrheal

diseases!?).

CONCLUSION

This study revealed a statistical-
ly significant and unequal decline
in rotavirus vaccination coverage
during the COVID-19 pandemic in
Brazil, with the greatest magnitude
in the North and Northeast regions,
intensifying historical inequalities in
access to health services, including
childhood immunization. The reduc-
tion in coverage represents an imme-
diate epidemiological risk, given the
severity of rotavirus diarrhea cases,
especially among the most vulnerable
populations. Therefore, immediate
and sustained efforts, aligned with
the country’s specific socio-spatial
characteristics, are crucial to reestab-
lishing the recommended vaccination
coverage.
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