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ABSTRACT

Objective: To estimate measles-mumps-rubella vaccination coverage, delay and loss to follow-up
in children up to 24 months old living in Brazilian cities. Methods: Surveys and questionnaires
with a retrospective cohort of live births in 2017-2018, analyzing vaccination coverage and
sociodemographic data of children and families, based on vaccination card records and interviews.
Results: Valid coverage of first dose was 90.0% (95%CI 88.9;91.0) and 81.1% for the second dose (95%ClI
79.8;82.4). Delay for both doses was 23.2% (95%Cl 21.9;24.5) and loss to follow-up was 10.8% (95%CI
9.9;11.8). Socioeconomic stratum A had the lowest vaccination coverage and the higher the child’s
birth order, the lower the vaccination coverage for the second dose. Children whose mothers had
13 to 15 years of education had higher vaccination coverage. Conclusion: Coverage did not meet
the recommended target. Differentiated strategies to resolve difficulties in access, misinformation,
and vaccination hesitancy will help improve vaccination coverage.

Keywords: Health Surveys; Measles-Mumps-Rubella Vaccine; Child; Vaccination Coverage;
Vaccination Hesitancy.
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Coverage of the MMR vaccine and loss of follow-up in children

INTRODUCTION

Vaccination is the main public health
strategy for preventing infectious disease
transmission, complications and deaths,
the cost-effectiveness ratio of which has the
greatest impact on global indicators.™* The
measles vaccine was introduced in Brazil in
the 1960s, becoming effective throughout
the country with the creation of the National
Immunization Program (Programa Nacional
de Imunizagbes - PNI), in 1973. From 1992
onwards, the measles, mumps and rubella
(MMR) vaccine was gradually incorporated,
providing protection against these diseases.>”

Due to the high transmissibility of the
measles virus, vaccination coverage needs to
be high, in order to reduce transmission chain.
The World Health Organization recommends
that countries achieve 95% coverage for the
measles-mumps-rubella (MMR) vaccine,
however, since 2014, Brazil has not achieved
the recommendation for the full vaccination
schedule.®® Although the Region of the
Americas was declared free of measles in
2016,'°" a measles outbreak occurred in
Venezuela in 2017, which went beyond its
borders and spread to Colombia, Argentina,
Chile, Ecuador and Peru. In 2018, measles
reemerged in Brazil, in the Northern region
of the country, and in 2019, in Sdo Paulo, with
high incidence among children under 5 years
old, demonstrating the existence of susceptible
(unvaccinated) children.?

The Brazilian PNI is considered to be a
reference program globally.®“ However, data
reported in the literature show a substantial
drop in vaccination coverage in Brazil, mainly
for Bacillus Calmette-Guérin (BCG), inactivated
poliovirus vaccine and MMR.7815

In 2017, the Ministry of Health indicated
reasons why measles vaccination coverage
has fallen, including: the mistaken perception
that the virus is no longer in circulation and,
therefore, vaccination is unnecessary; the
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Study contributions

Coverage of measles-mumps-
rubella vaccine first and second
doses was below 95%. In most
cities, coverage of the first

dose was below 80%, falling to
between 70% and 80% for the
second dose. Dose losses and
delays were found in children
under 1year old.

Main results

Low coverage levels and missed
opportunities increase the risk
of reemergence of measles and
the occurrence of outbreaks
and epidemics. Health services
need to adopt active tracing
strategies, reminders, visits

and active involvement with
achieving targets.

Implications
for services

Managers of immunization
programs at the three levels

of government need to
promote immunization actions,
operationally reorganize
services and constantly
monitor indicators for vaccine-
preventable disease control.

Perspectives

increase in anti-vaccine movements at national
and international levels; and incompleteness of
the vaccination schedule, justified by a feeling
of protection by only taking a single dose."
Public data made available by the Ministry
of Health show that vaccination coverage
has decreased over the years, and that it fell
to approximately 65% due to the COVID-19
pandemic.'®”

Given the reduction in coverage, especially
with regard to Brazil's basic vaccination
schedule, there is a need to identify the
influence of the social and economic context
on the population’s behavior, especially with
regard tovaccination adherence. Discussionson
the topic and data analysis play a fundamental
role in preventing and detecting changes
in the population’s individual or collective
health patterns. The objective of this study
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was therefore to estimate MMR vaccination
coverage, delay and loss to follow-up, among
children up to 24 months old living in Brazilian
cities.

METHODS

This study is a population-based household
survey looking specifically at MMR vaccination,
forming part of the National Vaccination
Coverage Survey 2020, based on a probabilistic
sample of the cohort of children born alive
between 2017 and 2018, in 26 state capitals,
the Federal District and 12 cities with more
than 100,000 inhabitants located outside the
metropolitan regions of the state capital cities
(Imperatriz-Maranhao, Caruaru-Pernambuco,
Sobral-Cear3, Vitdria da Conquista-Bahia, Sete
Lagoas-Minas Gerais, Petropolis-Rio de Janeiro,
Campinas-Sao Paulo, Joinville-Santa Catarina,
Londrina-Parana, Rio Grande-Rio Grande do
Sul, Rio Verde-Goias and Rondondpolis-Mato
Grosso).

The study’s field data collection period
extended from September 2020 to March
2022. To calculate the sample size, a formula™
was used which took into consideration: DEFF
(design effect due to the use of clusters of
census tracts) of 1.4; a hypothetical population
of 1 million live births; estimated 70% coverage
prevalence, with a 5% estimation error; and a
z score of 1.96, for a 95% confidence interval.
This resulted in 452 children per survey. As
such, the researchers calculated a predicted
sample of 37,836 live births from the 2017 and
2018 cohorts.

The sample of children was divided into
socioeconomic strata, within the census tracts
in which they lived (strata A-D), classified based
on information from the 2010 Demographic
Census,”® which used data on average income
of heads of household, proportion of literate
heads of household and proportion of heads
of household with income greater than or
equal to 20 minimum wages. The census tracts
were grouped by means of cluster analysis,
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using Euclidean distance and adjusting the
results to define four strata, containing at least
the minimum number of children born in
2017 or 2018 necessary to reach the expected
sample size, ensuring that each stratum had
approximately the same number of children
and compensated for the number of losses
over the course of the study. Stratum A refers
to the high-income socioeconomic group; B =
medium high income; C = medium low income;
and D = low income.”®

The data for calculating coverage, losses,
delays and vaccination before one year old were
obtained from each child’s vaccination card,
while the intermediate variables were obtained
by means of a structured questionnaire with
questions related to the sociodemographic
variables specified below.

Maternal variables:

1. Levels of schooling —years (< 8; 9-12; 13-15; 2 16;
unable to answer; not informed);

2. Age group — years (< 20; 20-34; > 35);

3. Race/skin color (White, Black, mixed race,
Asian, Indigenous and not informed);

4. Has a job (yes/no);

5. Marital status/Partner (yes/no);

6. Number of children;

7. Grandmother lives in the household (yes/no).
Child variables:

1. Sex (female/male);

2. Birth order (first, second, third, fourth or
above);

3. Race/skin color;
4. Attends daycare (yes/no).
Family variables:

1. Level of consumer goods (A-B; C-D; not
informed);

2. Monthly family income — BRL (< 1000; 1001-
3000; 3001-8000; = 800T1; not informed);

3. Bolsa Familia income transfer program
beneficiary (yes, no, not informed).

Variables for assessing coverage:
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1. Administered doses (first dose; second dose);
2. Valid doses (first dose; second dose);
3. On-time doses (first dose; second dose);

4. Delayed doses (first dose; second dose; both
doses);

5. Lost to follow-up;
6. Dose administered before 1year old.

Considering the objectives of this study,
administered MMR doses and administration
dates were verified. When calculating the
first and second doses, we took into account
both MMR doses and MMRV doses (measles,
mumps, rubella and varicella).

Administered doses are those recorded
on vaccination cards. Valid doses are those
administered according to the age defined
by the national schedule and with minimum
intervals between them. On-time doses
are those administered exactly during the
period specified by the schedule and with
minimum intervals between them. Coverage
was calculated considering the relationship
between the number of doses administered
and the number of children with an assessed
vaccination card, multiplied by 100.

In the case of the first dose of MMR or MMRV
vaccines, doses administered after 365 days
of life or more are considered valid, and those
administered between 365 and 394 days of
life (from 12 to 13 months) are considered on-
time. In the case of the second dose, vaccines
administered at least 30 days after the first
dose was administered are valid; while on-time
vaccines are those administered between 452
and 486 days of life (around 15 to 16 months).

The first dose was considered to be delayed
if it was administered 30 days or more after
12 months; and the second dose was delayed
if it was administered after 487 days or more
(30-35 days after 15 months). Based on these
definitions, the following indicators were
compiled:

ORIGINAL ARTICLE

— Indicator of delay: delay in the period
recommended for administering the first
dose and delay in the second dose.

— Indicator of loss to follow-up: proportion of
children who received the first dose and did
not return for the second dose.

— Coverage of the first valid dose: relationship
between the number of first valid doses
and the number of vaccinated children,
multiplied by 100.

— Coverage ofthesecond valid dose: relationship
between the number of second valid doses
and the number of vaccinated children,
multiplied by 100.

— Proportion of administered doses in children
under 1year old.

Each indicator was assessed independently,
without using a classification bar, taking the
values of the indicator itself.

With the aim of incorporating different
aspects of a vaccination program and based
on the variables available in the vaccination
survey, a standardized performance indicator
was developed, which aims to evaluate the
efficiency of an immunization program, by
municipality.

Standardized Performance Indicator: the five
indicators (delay, loss to follow-up, coverage
and administered doses in children under 1
year of age) were normalized using the z score
(z =value of the indicator in each municipality-
mean value/standard deviation). The indicator
was obtained by summing the z-scores of each
indicator for each municipality. The higher the
z-score, the better the performance.

The software used for statistical analysis was
the Statistical Package for the Social Sciences
(SPSS version 13), applying the definitions
of weights, strata and clusters to calculate
coverage estimates and loss percentages. 95%
confidence intervals (95%Cl) were calculated
for all estimates, considering the complex
sampling plan.
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Ethical considerations

The National Vaccination Coverage Survey
2020 was approved by the Research Ethics
Committee of the Instituto de Saude Coletiva
da Universidade Federal da Bahia, as per
Opinion No. 3.366.818, on June 4, 2019, and
Certificate of Submission for Ethical Appraisal
(Certificado de Apresentacdo de Apreciagdo
Etica - CAAE) No. 4306919.5.0000.5030; and
by the Research Ethics Committee of the
Irmandade da Santa Casa de Séo Paulo, as per
Opinion No. 4.380.019, on November 4, 2020,
and CAAE No. 39412020.0.0000.5479.

RESULTS

Interviews were carried out in relation to
37,836 of the expected initial sample of 40,050
individuals, with 5.53% losses and refusals;
35 children were excluded because they
were outside the age cohort established for
the survey, therefore, 37,801 children were
assessed.’® Of the total number of children
assessed, 34,338 (90.84%) received at least
one dose of MMR vaccine. MMR vaccine
coverage at 12 months taking all state capitals,
municipalities and the Federal District included
in the survey was 90.9% (95%CI| 89.9;91.9),
considering administered doses. This indicator
hardly changed in relation to valid doses, for
which coverage was 90.0% (95%Cl 88.9;91.0).
However, using the on-time criterion caused
coverage to drop drastically to 52.3% (95%Cl
50.6;53.9) (Table 1). As seen in Table 1, the
coverage indicators for the second dose show
coverage to be reduced by approximately 8.0%
for both valid and on-time doses: respectively,
to 81.1% (95%CIl 79.8;82.4) and 40.2% (95%Cl
38.7;41.7).

The first dose was delayed for just under
40.0% of children, and the second dose was
delayed for around half of them. One tenth
of children showed loss of coverage between
the first and second dose. The vaccine was
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administered before 12 months of age to
approximately 5.0% of children (Table 1).

Table 2 shows, in bold type, cities for which
the difference in coverage between the first
and second administered doses was greater
than10.0%. The results are sorted in descending
order, based on coverage including the
second dose. There was great heterogeneity in
coverage among Brazilian cities, with only two
cities having coverage estimates above 90.0%;
20 cities, between 89.0% and 80.0%; 14 cities,
between 79.0% and 70.0%; and two between
69.0% and 60.0%. Teresina had the highest
coverage for the second booster (91.1%, 95%ClI
86.1,94.4), followed by Curitiba (90.5%, 95%ClI
86.1:93.6). At the other extreme are Floriandpolis
(72.0%, 95%CI 66.0;77.3), Vitdria (69.6%, 95%CI
59.3;78.2), Natal (67.6%,95%CI 54.1;78.8) and Rio
Grande (65.4%, 95%Cl 53.2;75.9).

In Table 3, the cities are arranged in
descending order,according tothe standardized
performance value, with the city of Sete Lagoas
showing the best assessment against the
set of indicators. In turn, the city of Natal had
the poorest performance. Furthermore, the
behavior between the state capitals and cities
of the Brazilian regions is heterogeneous, and
no regional pattern was found.

Table 4 shows the coverage, delay and
loss to follow-up indicators according to
socioeconomic stratum. In relation to valid first
dose coverage, stratum A had lower coverage
than that of strata C and D. With regard to
two valid doses, only stratum A had lower
coverage than stratum C. Stratum D had the
biggest drop in coverage between the first
dose (90.6%; 95%Cl 89.0;92.0) and the second
dose (81.6%; 95%Cl 79.3;82,8). When looking at
delay in administering the two doses of the
vaccine, all strata show similar behavior, but it
is noteworthy that the estimate per point was
higherin stratum A (27.5%, 95%Cl 23.9;31.5),and
lower in stratum D.

Assessment of the children’s birth order
showed that, as birth order increased, the
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Table 1 - Estimated MMR and MMRYV vaccination coverage indicators (%) and 95% confidence
intervals (95%CIl) for state capitals, other cities and Federal District together, Brazil, 2020-2021

Indicator Total children vaccinated % (95%Cl)
Administered doses
First dose 34,338 90.9 (89.9;91.9)
Second dose 31,091 82.2 (80.9;83.5)
Valid doses
First dose 33908 90.0 (88.9;91.0)
Second dose 30,710 81.1(79.8;82.4)
On-time doses
First dose 18,899 52.3 (50.6,53.9)
Second dose 14,618 40.2 (38.7;41.7)
Delayed first dose 15,009 37.7 (36.2,39.2)
Delayed second dose 15,788 49.4 (47.3,50.6)
Both doses delayed 9,514 23.2 (21.9;24.5)
Loss to follow-up 3,628 10.8 (9.9,11.8)
Dose administered before 1year old 1,633 4.6 (3.9,5.3)

estimated coverage for the two valid doses was
lower. Children with mothers who had 13 to 15
years of schooling had the highest coverage,
with 83.5% (95%Cl 81.9;85.2) for two valid doses,
which is higher coverage than that for children
with mothers with up to 8 years of schooling.
No other variable related to the characteristics
of the mother, family and child was associated
with coverage (Table 5).

DISCUSSION

The PNl targetisto achieve coverage greater
than 95% for the two doses of the MMR vaccine.®
However, the state capitals and cities assessed
in this study did not meet the target for both
doses, as also found by other epidemiological
studies that assessed measles vaccination in
Brazil between 2020 and 2021.172021

In 2018, with the reemergence of measles
in Brazil, the sustained circulation of the virus
and the low vaccination coverage found by
this study, Brazil recorded 9,325 cases and 12
deaths, with a greater concentration of cases
in the Northern region.?? In 2022, with support
from the Pan American Health Organization,

Brazil began the process of recertification of
the elimination of the measles virus. Since then,
the epidemiological scenario continues to be
monitored in order to provide the necessary
indicators.?? As such, elimination of the measles
virus demands a commitment between
government agencies and the population.

Given the percentage of doses considered
to be on-time, it can be seen that half of the
people eligible for vaccination are receiving
vaccines in the non-ideal period, this being
a factor that can influence individual and
collective protection.?® Furthermore, fourteen
cities showed a difference greater than 10%
between first and second dose coverage,
making clear the important role of missed
opportunities for booster dose vaccination in
gaining an understanding of low coverage
rates.

Only the cities of Teresina and Joinville had
coverage greater than 95% for the first dose
of the MMR vaccine. With the aim of refining
understanding of the importance of different
vaccination times and opportunities, we
assessed the performance indicator related to
the MMR vaccination schedule, whereby nine
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Table 2 - Estimated MMR and MMRYV vaccination coverage (%) and 95% confidence intervals
(95%Cl), by administered doses for state capitals, other cities and Federal District, Brazil, 2020-
2021

First administered dose Second administered dose First and
City n Vaccination coverage Vaccination coverage  second
e % (95%Cl) T % (95%Cl) doses

Teresina 899 852 96.9 (93.8,98.4) 793 91.1 (86.1,94.4) 5.8
Curitiba 1192 1,123 94.1 (91.1,96.2) 1,073 90.5 (86.1,93.6) 3.6
Joinville 460 452 96.7 (93.4;,98.3) 412 89.5 (83.7,93.4) 7.2
Sete Lagoas 451 440 96.5 (88.0;99.0) 406 891 (83.0:93.2) 7.4
Brasilia 1,809 1,649 90.2 (87.0;92.7) 1,585 88.6 (85.7;,90.9) 1.6
Londrina 1,818 442 96.7 (93.1,98.4) 402 87.3 (78.2,92.9) 9.4
Salvador 455 1,677 93.6 (90.8;95.6) 1,562 86.9 (82.5,90.4) 6.7
Caruaru 462 449 96.6 (92.9,98.4) 414 86.7 (79.1,91.9) 9.9
Campinas 1,383 1,654 85.5 (71.1,93.4) 1,547 86.1 (80.4;90.3) -0.6
Porto Alegre 45] 1,261 89 (83.4,92.9) 1,182 85.8 (80.7;89.8) 32
Porto Velho 1774 419 94.3(90.8,96.5) 380 85.7 (79.9,90.) 86
Sobral 465 390 91.4 (77.7:97.0) 337 84.4 (68.2,93) 7
Belo Horizonte 1,863 1,667 88.9 (83.592.7) 1,573 83.7 (78.7,87.7) 52
Boa Vista 1,689 368 91 (81.8;95.8) 31 83.4 (76.5;88.6) 7.6
Recife 468 1,554 91.9 (85.2;95.7) 1,361 83.2 (77.4;,87.7) 8.7
Sao Paulo 1,539 1,447 92.9 (90.2;,94.9) 1,334 83.1(79.8;86.0) 9.8
Petrépolis 395 447 88.2 (71.1,95.8) 417 82.1(69.7:90.)) 6.
Goiania 1,81 1,612 87.9 (82.1,91.9) 1,477 81.7 (74.2;,87.5) 6.2
Cuiaba 814 748 91.2 (86.9,94.2) 652 81.4 (74.8;86.6) 9.8
Rio Verde 444 408 91.4 (86.4;,94.7) 363 81(72.1;87.5) 10.4
Macapa 878 792 92.2 (88.0;95.0) 700 80.8 (77.4:83.8) 1.4
Aracaju 1,826 807 87.1 (79.0;92.4) 732 80.2 (71.2:86.9) 6.9
Manaus 900 1,732 94.7 (92.1,96.5) 1,478 79.7 (75.0;,93.8) 15
Séo Luis 854 774 88.8 (79.0;,94.4) 678 79.4 (72.0;85.2) 9.4
Palmas 465 390 85 (81.7,87.9) 345 77.6 (70.4,83.5) 7.4
Belém 1,612 1,19 87.8 (81.4,92.2) 1,017 77.3 (66.8;85.2) 10.5
Imperatriz 453 439 93.1(88.5,96.0) 382 76.8 (69.2,83.0) 16.3
Campo Grande 929 1,139 89.2 (86.3,91.5) 1,008 76.3 (70.2;81.6) 129
Fortaleza 904 1,443 87.3 (81.8,91.3) 1,291 75.9 (66.7;83.1) .4
Maceid 1,281 801 82.9 (69.0,91.4) 723 75.8 (65.2;84.0) 7.1
Rio Branco 1,218 406 90.5 (87.8,92.7) 347 75.7 (69.9;80.7) 14.8
Joao Pessoa 451 830 88.8 (82.9;92.9) 730 75.7 (68.8;81.5) 131
Rondonopolis 449 374 85.1 (74.9,91.6) 324 75.5 (67.6;82.0) 96
Vitéria da Conquista 455 353 84.7 (69.6,93.1) 317 74.1 (63.4,82.6) 10.6
Rio de Janeiro 788 1,535 83.2 (78.1,87.3) 1,344 727 (67.6,77.2) 10.5
Florianépolis 739 658 84.5 (78.1;89.3) 582 72 (66.0;77.3) 125
Vitoria 452 vall 86.7 (76.2,92.9) 649 69.6 (59.3;78.2) 17.1
Natal 1,820 597 83.5 (75.9;89.1) 521 67.6 (54.1;78.8) 15.9
Rio Grande 685 379 76.9 (65.4;,85.4) 342 65.4 (53.2,75.9) mns5s
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Table 3 - MMR and MMRYV vaccination performance indicators (%), for state capitals, other cities
and Federal District, Brazil, 2020-2021

Vaccination

City - Delayed coverage <1 Vaccination Vaccination Standardized
D coverage D1 coverage D2 performance

Sete Lagoas 7.9 13.2 2.7 96.5 89.1 1.826
Teresina 6.1 30.8 0.4 96.9 911 1.517
Joinville 8.3 16.6 4.9 96.7 89.5 1.407
Curitiba 51 239 39 94.1 90.5 1.305
Brasilia 3.8 20.5 31 90.2 88.6 1.304
Belo Horizonte 6.6 1.3 2.8 88.9 83.7 1.254
Londrina 10.2 211 32 96.7 873 1160
Sobral 79 151 3.0 91.4 84.4 1146
Salvador 81 237 27 93.6 86.9 1.034
Caruaru 10.3 27.8 37 96.6 86.7 0.735
Porto Velho 105 239 3.6 94.3 85.7 0.722
Porto Alegre 5.8 28.5 1.9 89.0 85.8 0.703
Campinas 6.5 21.3 4.4 85.5 86.1 0.496
Petrépolis 71 253 25 88.2 821 0.471
Aracaju 9.3 232 1.0 871 80.2 0.41
Sdo Paulo 1.0 193 6.7 929 831 0.328
Recife 9.9 219 6.2 919 83.2 0.281
Rio Verde 12.8 28.0 1.0 91.4 81.0 0.243
Goiania 81 274 33 879 81.7 0.155
Maceid 9.9 17.5 23 829 75.8 0.010
Vitoria da Conquista 12.6 6.4 1.7 84.7 741 -0.038
Cuiaba N4 321 29 91.2 81.4 -0.069
Fortaleza 13.9 225 3.7 87.3 75.9 -0.397
Boa Vista 101 26.2 9.8 91.0 83.4 -0.405
Macapa 13.2 326 6.4 922 80.8 -0.585
Rio de Janeiro 131 22.0 2.4 83.2 72.7 -0.591
Joao Pessoa 15.4 323 1.7 88.8 75.7 -0.650
Campo Grande 15.6 26.8 4.4 89.2 76.3 -0.660
Imperatriz 17.5 322 35 93.1 76.8 -0.673
Rio Branco 17.2 36.5 0.9 90.5 757 -0.785
Belém 12.5 30.2 56 87.8 77.3 -0.786
Palmas 101 285 6.8 85.0 776 -0.828
Rondondpolis 1.9 319 4.7 85.1 75.5 -0.975
Manaus 16.8 313 9.2 94.7 79.7 -0.998
Sao Luis 14.2 327 7.7 88.8 79.4 -1107
Florianépolis 15.2 23.8 6.3 84.5 72.0 -1.229
Rio Grande 15.6 22.0 2.0 76.9 65.4 -1.485
Vitéria 20.1 17.2 12.4 86.7 69.6 -1.954
Natal 19.6 359 54 835 67.6 -2.294
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Table 4 - MMR and MMRYV vaccination indicators (%) and 95% confidence intervals (95%Cl),
by socioeconomic strata, for state capitals, other cities and Federal District, Brazil, 2020-2021

First valid dose

Two valid doses

Both doses delayed Loss to follow-up

Strata Vaccination Vaccination
Freq. coverage Freq. coverage Freq. % (95%Cl) Freq. % (95%Cl)
% (95%Cl) % (95%Cl)
A 7276 84.7 (80.6;88.0) 6590 76.0 (70.4,80.7) 2,181 275 (23.9;31.5) 805 12.4 (9.2,16.6)
B 8,389 89.1(85.6,91.8) 7,593 81.4 (77.5,84.7) 2,371 25.6 (21.1;,29.5) 909 9.3 (7.311.8)
C 9,095 91.8 (90.4;93.1) 8,283 83.9 (82.1;85.6) 2,512 24.3 (22.4,26.2) 917 9.6 (8.211.2)
D 9,148 90.6 (89.0;92.0) 8,244 81.1(79.3,82.8) 2,450 21.3 (19.6;23.2) 997 11.3 (10.0,12.7)

cities showed better performance, although
only five of them are state capital cities.
Loss to follow-up and delay in administering
doses are important factors that determine
the final performance of vaccination actions.
Detailing these components makes it possible
to highlight some distinct patterns, such as
that of Teresina, which obtained the highest
coverage for the second dose, but not the best
performance, as the dose was delayed for 31%
of the children; or that of Belo Horizonte, which
has a considerable overall performance, but
coverage for the first dose below the average
of the cities in the survey. At the other extreme
of performance are Natal, followed by Vitdria
and Rio Grande, which had delay indicators
below the average of the cities in the survey.
Thisis not about ranking the cities, but pointing
out performance weaknesses in each of the
components considered.

States such as Acre, Amazonas, Goids, Mato
Grosso, Mato Grosso do Sul, Rio Grande do Sul
and Parana have indigenous peoples living in
hard-to-access areas and border populations,
which are considered more vulnerable and,
therefore, differentiated strategies are needed
to reach theses specific populations and obtain
high and homogeneous coverage. In turn, other
states, such as Sao Paulo—which has the largest
port in Latin America and the largest airport
in South America — have a large circulation
of people, as well as receiving refugees and

returnees, factors that can alter the local
epidemiological pattern and facilitate the
introduction or reintroduction of diseases.’®*+

Vaccination coverage surveys carried out
around 40 years ago showed reduced coverage
in the lowest socioeconomic strata, which was
not seen in the following ten years. However,
this scenario changed in the 2000s.2°22 |n this
study, it could be seen that, regarding the first
valid dose, only stratum A had lower coverage
than strata C and D. Considering the second
dose, only stratum A had lower coverage than
stratum C. However, the children with mothers
who had more than 13 years of schooling
had the highest coverage. This suggests that
mothers with higher education levels can
consult more reliable information regarding
the importance of vaccination.?>%¢

This study used secondary data, which has
some limitations. Sampling restricted to the
urban areas of the state capitals, the Federal
District and twelve cities in the interior region
does not allow coverage estimates to be
inferred for the entire country, or even for
differences between regions. Difficulties in
accessing residents, due to urban insecurity, the
COVID-19 pandemic and also the lack of interest
in participating, especially among families
from higher socioeconomic strata, as already
reported in other household surveys, may lead
to some selection bias. Although this study
incorporated a complex sampling plan, it did

Epidemniol. Serv. Saude, 33(esp2):e20231218, 2024 ()




Coverage of the MMR vaccine and loss of follow-up in children ORIGINAL ARTICLE

Table 5 - Vaccination coverage (%) and 95% confidence intervals (95%Cl) for both doses of MMR
and MMRYV vaccines, according to maternal and child information and family socioeconomic
characteristics, in state capitals, other cities and Federal District, Brazil, 2020-2021

Maternal and child information and Two valid doses

socioeconomic characteristics Freq.

Vaccination coverage
% (95%Cl)

Maternal race/skin color

White 12,459 82.2 (80.1;84.1)
Black 3,512 83.5 (80.4,86.1)
Mixed race 13,639 79.9 (78.0;81.7)
Asian 314 87.4 (75.8;93.9)
Indigenous 100 83.3 (70.6,91.2)
Not informed 686 63.8 (55.3;71.0)

Maternal age group (years)

<20 703 81.5 (73.2,87.6)

20-34 17,440 80.8 (79.3;82.3)

> 35 12,434 81.5 (79.3;,83.6)
Partner

Yes 23,156 81.7 (80.1;83.2)

No 6,729 81.4 (79.1;83.5)

Maternal job
Yes 13,506 82.0 (80.3:83.6)
No 16,539 81.2 (79.3;83.0)

Maternal schooling (years)

<8 2,629 77.7 (73.5;81.4)
9-12 4,402 79.4 (76.5;82.1)
13-15 12,549 83.6 (81.9;85.2)
>16 10,376 81.0 (78.2,83.6)
Unable to answer 754 65.2 (57.1,72.5)
Not informed 887 64.6 (56.7;71.9)
Grandmother living in same household
Yes 8,036 80.1 (77.8;82.3)
No 22,629 81.5 (80.0;82.9)
Child’s sex
Male 15,787 80.8 (79.1;82.3)
Female 14,923 81.4 (79.6;83.2)
Birth order
First 15,125 83.6 (81.8;85.1)
Second 9,806 80.5 (78.0;82.8)
Third 3,690 78.9 (75.5,82.7)
Fourth or above 2,068 727 (67.5,77.3)

To be continued
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Table 5 - Vaccination coverage (%) and 95% confidence intervals (95%Cl) for both doses of MMR
and MMRYV vaccines, according to maternal and child information and family socioeconomic
characteristics, in state capitals, other cities and Federal District, Brazil, 2020-2021

Maternal and child information and

Two valid doses

Vaccination coverage

socioeconomic characteristics Fregq.
% (95%Cl)
Level of consumer goods
A-B 8,969 81.5 (78.5;84.2)
c-D 20,854 81.8 (80.4;83.)
Not informed 887 64.6 (56.7;71.9)
Monthly family income (BRL)
<1000 6,988 79.6 (77.5;81.5)
1001-3000 10,336 83.1(81.3;84.9)
3001-8000 6,167 84.0 (81.2,86.4)
> 8001 3,837 83.3(78.8;,87.1)
Not informed 3,382 74.5 (69.0;79.3)
Bolsa Familia benefit
Yes 8,342 82.7 (80.9;84.4)
No 22,266 80.5 (78.9:82.1)
Not informed 102 84.8 (74.2,91.5)

not investigate the importance of contextual
variables associated with the characteristics
of clusters and individual variables and their
interactions. To do so, it would be necessary to
use a multilevel model, which was not within
the scope of this analysis.

The reduction in coverage in Brazil and
worldwide is multifactorial and may be related
to the complexity of the vaccination schedule,
lack of access, lack of correct and reliable
information, and continuous changes in
information systems. These associated factors
often lead to vaccination hesitancy, which also
plays an important role in the fall in coverage,**
which corroborates the findings of another
study,’® in which the reasons for not vaccinating
were as follows: medical contraindications,
difficultiesinaccess, problemsinthefunctioning
of the program and vaccination hesitancy.

Therefore, multi-vaccination campaigns
in several easily accessible locations (health

centers, schools, mobile vaccination services,
etc.), assessing the need to administer vaccines
considered “backlogged”, have been essential
forimproving coverage. It is very useful to make
the most of the moment to identify the causes
of delayed vaccination.

Improving the efficiency of immunization
programs, with the adoption of differentiated
strategies, is essential for resolving difficulty
of access, misinformation and vaccination
hesitancy. As such, promoting educational
campaigns and governmental and non-
governmental, national and international
partnerships is essential in order to achieve
improvement in coverage, with an emphasis on
the quality of health worker training (continuing
education), availability of resources (human,
financial and material) and improvement of
work processes (alignment of work flows, data
collection and information systems).
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RESUMO

Objetivo: Estimar cobertura vacinal, atraso e perda de seguimento da vacina triplice viral, em
criangas até 24 meses residentes em cidades brasileiras. Método: Inquérito domiciliar baseado
em uma coorte retrospectiva de nascidos vivos em 2017-2018, que analisou cobertura e dados
sociodemogrdficos das crianc¢as e familias, a partir dos registros da caderneta de vacinagdo e
entrevista. Resultados: A cobertura valida da primeira dose foi de 90,0% (IC,,, 88,991,0), e da
segunda, e 81,1% (IC,,, 79,8,82,4). O atraso para ambas as doses foi de 232% (IC,,., 21,9,24,5) e a
perda de seguimento de 10,8% (IC,,, 9,911,8). O estrato socioeconébmico A apresentou menor
cobertura e, d medida que a ordem de nascimento aumentava, menor era a cobertura para as
duas doses. Criangas de mé&es com 13 a 15 anos de escolaridade apresentaram maior cobertura.
Conclusdo: As coberturas ndo alcangcaram a meta preconizada. Estratégias diferenciadas para
dirimir dificuldade de acesso, desinformacdo e hesitacdo poderdo melhorar a cobertura.

Palavras-chave: Inquéritos Epidemioldgicos; Vacina Triplice Viral; Crian¢a; Cobertura Vacinal;
Hesitagdo Vacinal.

RESUMEN

Objetivo: Estimar la cobertura de vacunacion, retraso y la pérdida en el seguimiento de la
vacuna triple virica en nifios de hasta 24 meses residentes en ciudades brasilefias. Métodos:
Encuestas y cuestionarios en una cohorte retrospectiva de nacidos vivos en 2017-2018, andlisis
de la cobertura y datos sociodemograficos de nifios y familias, a partir de registros de cartilla de
vacunacion y entrevistas. Resultados: L.a cobertura valida para la primera dosis: 90,0% (1C95%
88,9,91,0); segunda: 81,1% (IC95% 79,8;82,4). El retraso de ambas: 23,2% (IC95% 21,9;24,5); pérdida en
el seguimiento: 10,8% (IC95% 9,9,11,8). El estrato A tuvo la cobertura mds baja y cuanto mayor el
orden de nacimiento, menor la cobertura para la segunda dosis. Nifios con madres que tienian
entre 13y 15 dnos de escolatizacion presentaron una mayor cobertura. Conclusion: La cobertura
no alcanzo el recomendado, por lo que diferentes estrategias para resolver las dificultades de
acceso, la desinformacion y las dudas sobre las vacunas mejorarian la cobertura.

Palabras-clave: Encuestas Epidemioldgicas;, Vacuna contra el Sarampion-Parotiditis-Rubéola;
NiAo; Cobertura de Vacunacion; Vacilacion a la Vacunacion.
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