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Abstract

Objective: to describe the results of Rapid Monitoring Vaccination monitoring conducted with the aim of interrupting the
measles outbreak in the State of Ceará, Brazil, in 2015. Methods: this was a descriptive study using data taken from 52,216
vaccination cards of children aged from 6 months to less than 5 years and data on vaccination coverage, homogeneity, and
reasons for non-vaccination extracted from the National Immunization Program Information System (SI-PNI). Results:
vaccination coverage against measles reached 96.7% in Ceará; of the 21 Regional Health Offices in the State, four did not
reach minimum coverage of 95% for the first dose, and two for the second dose; 836 children (1.6%) were not vaccinated
and 1,388 vaccine doses were not used. Conclusion: Measles vaccination campaigns enabled the immunization coverage
goal in the State of Ceará to be surpassed, despite the considerable number of unvaccinated children found.
Keywords: Surveillance; Monitoring; Measles; Immunization Coverage; Epidemiology, Descriptive.
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Introduction
Measles is an acute, serious, communicable and highly
contagious viral disease. It has universal distribution
and with seasonal variation. The behavior of this disease
depends on the relationship between immunity and
susceptibility of the population, as well as on virus
circulation. Although a safe and low-cost vaccine is
available, measles is one of the main causes of morbidity
and mortality in children under the age of 5, especially
those who are malnourished and live in low-income
countries. Measles incidence, clinical evolution and
mortality are influenced by socioeconomic conditions,
nutritional status and immune system of the patient,
aggravated by agglomeration situations in public places
and in small homes.1

The rapid monitoring of immunization
coverage (RMC), this being an
important tool for checking the
vaccination status of a given population
in a short period of time, with low
requirement of financial resources and
broad applicability nationwide.
In Brazil, measles notification has been compulsory
since 1968. In the period from 1968 to 1991, the
country faced nine epidemics; approximately one every
two years.2 Although the vaccine has been licensed
since 1961, it was used in a one-off and irregular
manner in the country before being officially included
on the first national calendar of obligatory vaccination
following the publication of Ministerial Ordinance
No. 452/1977.3 In the 1980s, a gradual decline in
the registration of deaths resulting from infection was
observed, this being attributed to increased vaccination
coverage and improved medical care.1
More comprehensive actions were put into place
with effect from the 1990s, in particular the mass
vaccination campaign for children aged between nine
months and 14 years of age and the intensification of
epidemiological surveillance actions, these being lines
of action of the Plan for Measles Control and Elimination
implanted in 1992. The campaign was a success: 48
million vaccinated and 96% immunization coverage.
Since then, several efforts have been undertaken in
the countries of the Region of the Americas. In Brazil,
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certain target groups were included in vaccination
initiatives, such as, for example, children up to 11 years
of age and women of childbearing age.4
The result of these actions was the sharp drop in the
incidence of measles by autochthonous transmission
in the Brazil, with fewer than 97 cases per 100,000
inhabitants, reaching zero incidence in the year 2001.
Imported cases, in general, have occurred sporadically
throughout the decade of 2000. With effect from the
middle of the same decade, there were three outbreaks
of considerable epidemiological importance: (i) in
2006, 57 cases in the semi-arid region of Bahia; (ii) in
2010, 57 cases in the metropolitan region of Paraíba;
and (iii) in 2013/2014, 220 cases in Pernambuco.1
Between 2013 and 2015, 38 municipalities in Ceará
state registered 1,052 cases of the disease, as well as
isolated cases detected in other Brazilian cities.
A peculiarity of Ceará state was the duration of
the epidemic, as it continued uninterrupted for 81
epidemiological weeks from December 2013 to
September 2015, despite the adoption of strategies to
identify further outbreaks. In all there was a record 4,631
suspected cases. The initial strategies adopted were not
sufficient to halt the advance of the epidemic and thus
more intensive and localized measures were adopted. In
addition to the adoption of these measures, intensified
vaccination was undertaken among individuals aged 5 to
29 years of age, while maintaining intensified vaccination
of children aged 6 months to under 5 years old.5
One of the strategies used in the measles epidemic in
Ceará state was the rapid monitoring of immunization
coverage (RMC), this being an important tool for
checking the vaccination status of a given population
in a short period of time, with low requirement of
financial resources and broad applicability nationwide.
In this context, local particularities stand out such as the
presence of physical and social frontiers, these being
factors capable of influencing access to vaccination
and, consequently, also influencing the ratios and the
proportion of children with their vaccinations up-to-date.6
The experience and the results of the rapid
monitoring of immunization coverage, carried out
with the purpose of stopping the outbreak of measles
in Ceará state in 2015 are described below.
Vaccination Strategies

Several vaccination strategies were adopted in Ceará state
in order to reach susceptible populations. These included:
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a) routine vaccination, which consists of systematic
vaccination aimed at controlling vaccine-preventable
diseases by means of large-scale vaccination
coverage;7
b) follow-up campaigns, which comprise vaccination
activities performed periodically and indiscriminately;8
c) rapid monitoring of immunization coverage (RMC),
to verify vaccination coverage and identify nonvaccinated members of the susceptible population,
based on proof of vaccination as per child vaccination
cards checked during household visits;9
d) entire community vaccination, performed when
there is one or more suspected cases of the disease;
e) cleaning or screening operation, when there are still
cases of the disease, by checking vaccination status
and vaccinating those who have not been vaccinated
on a house to house basis;10 and finally,
f) vaccination intensification, which consists of
vaccinating people who have not been vaccinated
or hav not had all the doses of the vaccine.11
The vaccination follow-up campaign was carried
out indiscriminately in November 2014, administering
the MMR and MMRV vaccines among children aged 6
months to 5 years old, followed by rapid monitoring of
immunization coverage (RMC) which was completed in
the first half of 2015. Vaccination intensification used
the double viral vaccine (measles and rubella - MR) for
people aged 5 to 29 years of age, between the months
of May and August of 2015.
The Ceará state health care system of has 22
microregions and five macroregions (Fortaleza, Sobral,
Cariri, Sertão Central and East Coast/Jaguaribe). RMC
encompassed the state’s 22 microregions and 184
municipalities. Regionalization, is one of the Brazilian
National Health System (SUS) guidelines for the health
care action and service decentralization process, as well
as guiding negotiation and agreements between health
service managers.12 In 2015 the Cascavel (22nd) Regional
Health Coordination Offices (CRES) was incorporated
into the Fortaleza (1st) CRES whereby both became
subordinated to one single administration.
Rapid Monitoring of Immunization Coverage

RMC is a vaccination action supervision activity
recommended by the Pan American Health Organization
(PAHO) since the1980s and adopted in several
countries of the Americas. It is characterized by seeking
to achieve vaccination coverage by means of household

visits to check vaccination certificates. It is a very useful
method for checking vaccination status. Its results are
extremely important as an aid to decision-making about
the definition or redefinition of additional vaccination
strategies, aiming to improve vaccination coverage and
its homogeneity.9
The number of households visited was based
on the size of the target population and on the
number of vaccination rooms in each municipality.
In municipalities with a large population (>50,000
inhabitants), 2% of the target population (6 months
to less than 5 years of age) were included. For smaller
municipalities - with up to 50,000 inhabitants -, the
recommendation is to follow the target population
and vaccination rooms criteria, i.e., the number of
RMC should correspond to the number of vaccination
rooms; it is important to highlight that the RMC area
must be selected randomly (by drawing lots).11
Data sources and analysis

Data on vaccination coverage, homogeneity and
reasons for non-vaccination were extracted from the
National Immunization Program Information System
(SI-PNI), available at the Brazilian National Health
System IT Department (DATASUS) website (sipni.
datasus.gov.br). Tabwin 32 version 2008 applications
and Microsoft Office® Excel® were used to tabulate
the data.
The RMC protocol was used to inform data analysis.
The protocol was drawn up with the aim of supporting
the team in the field work.
The study project was not submitted to an Ethics
Research Committee because it used secondary
public domain data with no identification of persons
and institutions.
Results
In November 2014, 1,232,368 doses of MR, MMR
and MMRV vaccines were administered during the
indiscriminate measles vaccination campaign in Ceará
state. After this period, by means of RMC, 52,216
vaccination cards of children from 6 months to 5 years
of age living in the state were checked, and 1,679 doses
of MMR and MMRV vaccines were administered as at
June 2015 (Table 1).
Of the 21 CRES, only four (Baturité, Itapipoca,
Brejo Santo and Crato) did not reach the minimum
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vaccination coverage of 95% for the first dose, and two
CRES (Itapipoca and Russas) did not reach the minimum
vaccination coverage for the second dose (Table 1).
RMC identified 836 (1.6%) children who had not
been vaccinated against measles and 1,388 doses of
vaccine that had not been administered for various
reasons. More than one reason for non-vaccination
was given for each child. Standing out among the 1,388
reported reasons for non-vaccination were the lack of
parent/guardian time (n=219; 15.8%), lack of vaccine
(n=135; 9.7%), lack of scheduling (n=110; 7.9%),
and difficulty in getting to the place where vaccination
was being done (n=36; 2.6%) (Table 2).
Discussion
RMC revealed that Ceará state surpassed the goal
for MMR and MMRV vaccination coverage. However,

four CRES did not reach minimum vaccination coverage
of 95% for the first dose (Baturité, Itapipoca, Brejo
Santo and Crato) and two did not reach the goal for
the second dose (Itapipoca and Russas).
Vaccination coverage exceeding 100% found by RMC
for the second dose of the MMR vaccine is explained
by the fact that in 2015 Ceará state experienced
MMRV (MMR and varicella) vaccine stockout, which
corresponds to the second dose of MMR vaccine.
As such, in the absence of the MMRV vaccine 2,879
children aged 15 months to less than 5 years old,
received MMR vaccine and, subsequently, in order
not to lose the opportunity to be vaccinated against
varicella, and owing to the absence of monovalent
varicella vaccine, they received a further dose using
MMRV vaccine.
As part of the RMC strategy, all of Ceará’s 184
municipalities conducted monitoring activities with

Table 1 – Rapid Monitoring of Immunization Coverage (RMC) and number of first and second doses of MMR and
MMRV vaccines administereds, according to the regional health coordination offices, Ceará, 2015
RMC vaccination coverage (%)

Regional Health Coordination

Doses applied
(N)

Dose 1

Dose 2

1st Fortaleza/22nd Cascavel

237

98.1

95.3

2 Caucaia

24

99.5

97.8

155

97.8

96.1

4th Baturité

67

92.0

119.3

5th Canindé

19

99.6

149.0

6th Itapipoca

214

90.8

84.2

7 Aracati

–

100.0

100.0

8th Quixadá

83

96.0

134.5

9 Russas

48

97.3

93.9

–

100.0

98.4

11th Sobral

7

96.8

118.1

12th Acaraú

25

99.2

98.9

nd

3rd Maracanaú

th

th

10th Limoeiro do Norte

13 Tianguá

13

95.1

119.7

14th Tauá

51

94.9

138.3

th

15th Crateús

100

96.7

119.8

16th Camocim

32

100.0

103.1

17 Icó

50

95.9

96.7

th

18 Iguatu

47

99.3

99.6

121

94.9

111.3

20th Crato

140

93.2

104.9

21th Juazeiro do Norte

246

95.1

99.6

1,679

96.7

106.6

th

19th Brejo Santo

Ceará State

4
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Table 2 – Reasons for non-vaccination against measles in children, according to the results of the Rapid
Monitoring of Immunization Coverage, Ceará, 2015
Reasons

N

%

820

59.1

Lack of time

219

15.8

Lack of vaccine

135

9.7

Lack of scheduling

Other reasons

110

7.9

Difficulty in going to the place of vaccination

36

2.6

Multiple injections at the same time

24

1.7

Loss/absence of vaccination proof

16

1.2

Refusal to be vaccinated

13

1.0

Primary Health Care unit closed

7

0.5

Medical contraindication

6

0.4

Adverse event in previous dose
Total

the aim of interrupting the epidemic. As coverage by
Itapipoca CRES was less than 95%, it was advised to
intensify vaccination in the following period with the
aim of reaching all those not vaccinated against measles.
RMC enables one to know the vaccination status
of the population in a short space of time, through
information on proof of vaccination people living in
a particular geographic area during household visits.
The primary purpose of RMC is to reach those who
have not been vaccinated and reduce the number
those who are probably susceptible.12 RMC actions
have contributed to the reduction of morbidity and
mortality from measles.
In Brazil, RMC began to be conducted on a
larger scale in 2008. By 2012, three national RMC
experiments had been performed following national
vaccination campaigns: in 2008, with the aim of
eliminating rubella and congenital rubella syndrome in
people aged 12 to 39 years old; in 2011, after followup campaigns to maintain the elimination of measles
and rubella in children aged 1 to 6 yearsold; and in
2012, after the child multivaccination campaign, to
bring the vaccination status of children under 5 years
of age up to date.12
A large number of unvaccinated children were
found in Ceará in 2015, forming a pocket of individuals
susceptible to infection. The reasons for nonvaccination were diverse, some of them being the fault
of children’s caregivers, such as lack of commitment to
vaccination - either by simple refusal, loss of vaccination

2

0.1

1,388

100.0

cards or even lack of time alleged by parents/guardians.
Other reasons for non-vaccination point to health
service management shortcomings, including (i)
difficult service user access to vaccination services, (ii)
failures related to management of vaccination rooms such as the lack of vaccination scheduling, which is a
fundamental determinant for the guidance of parents/
guardians, (iii) no immunobiological product stock
assurance mechanism – since there have never been
stockouts in Brazil , as well as (iv) lack of flexibility in
health centre opening hours.
These results were similar to those presented in
previous studies. Lack of parent time and difficult
access were the main reasons reported for nonvaccination, according to the RMC carried out in
Extended Western Health Region in the state of Minas
Gerais, in 2012.13 In another study conducted in Minas
Gerais in 2013 in the municipality of Vespasiano, the
reasons for non-vaccination were the same as those
found in our study, such as lack of time, forgetfulness
and refusal by parents; similarly, the Vespasiano
student found that some children were sick during
the monitoring implementation period, others had no
proof of vaccination status and finally there were those
who had experienced adverse events when receiving
previous doses.14
A considerable number of other reasons were
observed, but it is not possible to describe them since
this information was not provided by data source used.
We suggest that this limitation should be corrected in

Epidemiol. Serv. Saude, Brasília, 27(2):e2016380, 2018

5

Rapid monitoring of vaccination to prevent measles in Ceará State, 2015

future monitoring. It is also recommended that RMC data
should be analyzed by each primary health care centre in
order for local interventions to be implemented aimed
at minimizing the factors indicated as reasons for nonvaccination of children at the place where they occurred.
In the Region of the Americas, the last case of
endemic measles was reported in November 2002, eight
years after the definition of the strategy for eliminating
measles in the countries of the continent. Subsequent
cases were imported, or occurred in people related
to these imported cases.1 Notwithstanding, Brazil has
intensified its actions against the disease, focused on
the goal of eradicating this disease.
Between 2001 and 2010, there were 135 confirmed
cases of measles in Brazil, all of which were imported,
laboratory-confirmed and with virus isolation. In 2010,
there were three outbreaks of measles: (I) 3 cases in
Pará state, (ii) 8 cases in Rio Grande do Sul state, and
(iii) 57 cases in Paraíba state, with identification of the
D4, B3 and B3 genotypes, respectively. All confirmed
cases were caused by imported viruses. In 2010, during
the outbreak in the state of Paraíba, 391 suspected cases
were reported, of which 57 (14.6%) were confirmed
and 334 (85.4%) discarded using laboratory criteria.
Just one virus genotype (B3) was found in this outbreak.
The epidemiological analysis showed that between
January and July 2011, 17 cases of measles were
confirmed in Brazil, with identification of the D4
genotype, the genetic sequencing of which is similar to
the genotype in circulation on the European continent.
The age group affected ranged from 1 to 43 years of age,
with average age of 5 years; 6 cases (31%) occurred
in children aged under 5 years, showing a group of
susceptible individuals in this age range.4 The D8
genotype was found in Ceará state. This same genotype

was found in Latin America and the Caribbean between
2010 and 2015 in different years and countries.15
Eradication of measles is a Brazilian and International
Public Health commitment. RMC needs to be carried
out following vaccination campaigns in order to identify
areas with lower vaccination coverage and to find out
the reasons why children do not access vaccination.
The importance of data quality must be emphasized in
this process.
The national vaccination campaign strategies have
shown excellent results over the years, whereby the
first follow-up campaign against measles took place in
1995.4 Thanks to the mobilization efforts of all health
professionals involved, it has been possible to increase
vaccine coverage. It is expected that regular vaccination
campaigns, added to routine vaccination, will continue to
ensure immunity among the population, thus minimizing
the risks of an outbreak. Their success will depend on the
continued commitment of all involved and whose support
has been shown to be essential for the elimination of
measles in Brazil and in the entire Region of the Americas.
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