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Abstract

Objective: To analyze vaccination coverage of children under 1 year old in the State of Roraima, Brazil, between 2013 and
2017, and show health professionals’ perception, regarding the barriers that influence the achievement of higher vaccination
coverage, 2017. Methods: This was a descriptive study that analyzed vaccination coverage for bacillus Calmette-Guérin (BCG),
rotavirus, poliomyelitis, yellow fever, pentavalent, meningococcal C conjugate and 10-valent pneumococcal, based on data from
immunization information systems. The barriers identified by the professionals were measured by a questionnaire with Likert
scale answer options. Results: BCG had the highest coverage (146.1%) in 2014; while Rotavirus had the lowest (70.4%) in
2013. Difficulty in accessing the internet was the main barrier (56/100) to better coverage identified by professionals working
in the program (100 respondents). Conclusion: Low vaccination coverage reflects the influence of barriers to accessing
vaccination.
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Introduction

Vaccination is one of the safest and most
effective interventions for elimination and control of
communicable diseases, as well as being a determinant
of reduction in morbidity and mortality, especially
among children, who are particularly vulnerable.'
Immunization technology has enabled the eradication
of serious diseases, such as smallpox in 1980.2

In Brazil, vaccination is a basic citizenship right. The
National Immunization Program (PNI), responsible
for organizing and coordinating all vaccination
actions, seeks to ensure vaccination for all individuals,
regardless of social class and residence location,
whether in rural or urban areas.’ The PNI's mission is
to control, eradicate and eliminate vaccine-preventable
diseases and, therefore, the Ministry of Health has
established indicators that support analysis of the
program: vaccination coverage; dropout rate; and
homogeneity rate.

The extensive rural and indigenous
area, in addition to Venezuelan
migrants seeking shelter in the country,
are characteristics that can influence
PNI performance in the states of the
Northern region.

Vaccination coverage is comprised of the proportion
of the target population that has received the complete
vaccination schedule. Through this indicator, individual
vulnerability and the risks of acquiring vaccine-
preventable diseases are verified. The PNI's mission
will only be fulfilled when adequate vaccination
coverage is achieved.’ The dropout rate expresses the
acceptance of immunization by the population and, as a
Program indicator, applies to vaccines with multi-dose
schedules. The homogeneity rate, in turn, estimates the
proportion of municipalities with adequate vaccination
coverage.®

In recent decades, the PNI has incorporated
new information technologies, such as the National
Immunization Program Information System (SI-
PNI), in addition to expanding the Brazilian vaccine
schedule. Currently, the national vaccination schedule
for childhood includes 14 immunobiological products
— eight of them, vaccines for children under 1 year old,
aimed at preventing some 12 diseases.”

The increasing complexity of the PNI has brought
challenges, including (i) maintenance of high and
homogeneous vaccination coverage, (ii) logistics planning
for the production and distribution of immunobiological
products, (i) identification of adverse events after
vaccination, (iv) constant quest for information
improvement, (v) prevention of the reemergence of
diseases that have already been controlled and (vi)
training and updating its human resources.® In view of
this complexity, constant analyses of health services are
recommended in order for them to achieve a high level
of performance in immunization procedures®'°

In Brazil, the extensive rural and indigenous area,
in addition to Venezuelan migrants seeking shelter in
the country, are characteristics that can influence PNI
performance in the states of the Northern region,*
especially Roraima, where the great challenge is to
integrate, accommodate and promote vaccination
actions for the thousands of Brazilian citizens and
migrants from the neighboring country, and thus
keep its entire population protected from vaccine-
preventable diseases, thus reducing their vulnerability."

The difficulties experienced in professional health
practice, in view of the reemergence of vaccine-
preventable diseases in the state of Roraima, have
motivated this study. Its objective was therefore to
analyze the vaccination coverage of children under 1
year old in Roraima, between 2013 and 2017, taking
into account the perceptions of health professionals
and managers working in the immunization program
regarding the barriers that influenced achievement of
high vaccination coverage in the state in 2017.

Methods

This was a descriptive study, conducted in all 15
municipalities in the state of Roraima, between 2013
and 2017.

According to data from the Brazilian Institute
of Geography and Statistics (IBGE), the estimated
population of Roraima in 2017 was 522,636 inhabitants,
divided into 15 municipalities."*

According to Live Birth Information System (Sinasc)
data, between 2013 and 2017, 56,459 children were
born alive in the state.'

Data on vaccination coverage, vaccine doses
administered and information about health
professionals’ and managers’ perception of Roraima
immunization program were consulted.
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For the analysis of vaccine coverage and vaccine
doses administered, data from the Immunization
Program Evaluation Information System and from
the SI-PNI itself were used regarding vaccine doses
administered to all children under 1 year old, born
alive between 2013 and 2015.

With regard to analysis of health professionals’
perception, all professionals and managers registered
as working in the immunization program between July
and August, 2018 were considered eligible.

Data for analysis of vaccination coverage were
obtained from the SI-PNI and from the Immunization
Program Evaluation Information System. The
immunobiological products chosen for the study were
bacillus Calmette-Guérin vaccine (BCG), vaccines
against human rotavirus, poliomyelitis and yellow
fever, pentavalent (DTP/HB/Hib), meningococcal
C conjugate and 10-valent pneumococcal. The
research variables comprised the following PNI health
indicators: vaccination coverage, homogeneity rate
and dropout rate.

Vaccination coverage was calculated considering
the number of doses administered of a certain vaccine
as the numerator, and the estimated size of its target
population as the denominator, and multiplying the
result by 100. In the population group analyzed,
vaccination coverage was considered adequate when
it reached values equal to or higher than: 90% for
BCG and human rotavirus; 95% for poliomyelitis,
pentavalent, meningococcal C conjugate and
10-valent pneumococcal vaccines; and 100% for
yellow fever vaccine.

The homogeneity rates were calculated considering
the number of municipalities with adequate coverage
for a given vaccine as the numerator, and the
total number of municipalities in the state as the
denominator, and multiplying the result by 100. The
homogeneity rate was considered to be adequate if at
least 70% of the municipalities met the recommended
vaccination target."

Dropout rates (applied to multi-dose vaccines in
children younger than 1 year old) were calculated by
dividing the difference between the number of first
doses and the number of last doses administered in
the vaccination schedule by the total of first doses,
and multiplying the result by 100.The dropout rates
were considered to be low (<5%), average (5% and
<10%), and high (>10%)."

Keila Rodrigues da Fonseca and Sandra Maria Franco Buenafuente

The perception of professionals and managers
working in the immunization program was measured
by an instrument, which was prepared and presented
to the participants in the form of a semi-structured
questionnaire, based on a Likert scale, covering aspects
related to weaknesses in the SI-PNI implementation
process and difficulties faced by the population in
adhering to the program. For the analysis of possible
barriers to access to vaccine rooms, the questionnaire
took as a reference the theoretical model proposed
by Ferreira et al.,”> established under the array of
dimensions and criteria that influence the population's
access to vaccine rooms, classified as follows:
organizational access; geographic access; sociocultural
access; and economic access.

In order to validate the questionnaire before
administering it with the population of interest, the
following procedures were performed: definition of
its structure, objectives and theoretical model; content
validation; and finally, pre-test with ten people with
the same characteristics as the target population.
Participants were not obliged to answer questions they
did not want to, and a space in the questionnaire was
provided in order for them to add other variables they
considered relevant.

Regarding weaknesses in the SI-PNI implementation
process, the questionnaire covered the following
variables: lack of qualified professionals; computer
installations; difficulty in accessing the Internet; work
overload; delay in service; and insufficient number of
professionals. The professionals answered according to
their perception of each of these items, rated according
to four points: 1 — Not very weak; 2 - Weak; 3 — Not
weak; 4 - Very weak.

With regard to professionals’ perception about
difficulties faced by the population in adhering to the
immunization program, the following variables were
considered: difficulty accessing service/extensive
rural area; vaccine hesitancy; lack of investment in the
program,; lack of priority given to the program; and
lack of financial resources. The professionals answered
according to their perception of each of these items,
rated according to four points: 1 - None; 2 - Little;
3 — Neither a little, nor a lot; 4 - A lot.

The questionnaire was sent to the e-mail addresses
registered with the Roraima State Department of
Health for all professionals and managers registered
as working in the program between the months of
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July and August, 2018. In the case of municipalities
located up to 134km from the capital Boa Vista, a
visit was made to collect data and administer the
questionnaire in person.

Data on vaccination coverage, dropout rates
and homogeneity rates in Roraima, collected from
information systems, were tabulated and interpreted
using the descriptive statistics method, and organized in
the form of graphs and tables. The information collected
about the professionals’ perception, taken from their
answers to the questionnaire, were systematized on
electronic spreadsheets, then interpreted and analyzed
according to the Grounded Theory.

To identify the desirable sample size, the simple
sampling method was applied, calculated — for a finite
population — by the following formula:

n=Np.q.(Z,,)?/ (N1).(B)? +p.q.(Z,,)*

Where:

n = sample size

N = population size

p = proportion of favorable results for the variable
in the population

q = proportion of unfavorable results in the
population

Z.,,= critical value for desired degree of confidence

E = standard error of the proportion of cases

Thus, the value of 184 and 0.05 significance level
were obtained.

The study project was approved by the Human
Research Ethics Committee of the Federal University
of Roraima (CEP/UFRR) in its Opinion No.
85816518.8.0000.5302, issued on April 5, 2018.
Access to the immunization program information
systems was authorized by the General Coordination
of Health Surveillance of the State of Roraima. The
professionals who answered the questionnaire signed
a Free and Informed Consent Form.

Results

We were able to collect secondary data from all 15
municipalities of Roraima, regarding the seven vaccines
of interest. The questionnaires were sent to 170 e-mail
addresses registered on the system, and 70 replies
were received. A further 60 professionals were invited

to answer the questionnaire in person, and 30 of them
agreed to be interviewed. Thus, of the 230 professionals
invited to participate, 100 accepted.

BCG vaccination coverage was high for the entire
period studied, while human rotavirus vaccine
coverage targets were achieved only in 2015 (94.2%)
and 2017 (90.9%). The poliomyelitis vaccine coverage
target was achieved only in 2015 (106.6%), while the
yellow fever vaccine did not reach the vaccine coverage
target recommended by the Ministry of Health in any
year of the period studied (Table 1).

The highest homogeneity rate was achieved for the
10-valent pneumococcal vaccine in 2016 (80%). On
the other hand, the lowest rates of vaccination coverage
homogeneity refer to the BCG vaccine throughout the
period analyzed (Figure 1).

The highest dropout rates occurred with the
poliomyelitis vaccine in 2013 (21.8%) and 2017
(30.2%), followed by the dropout rates for the human
rotavirus vaccine in 2013 (18.6%). The lowest dropout
rates recorded were for the meningococcal C conjugate
vaccine (3.2%) in 2013, 10-valent pneumococcal
(5.5%) in 2013 and (5.3%) in 2016, and the
poliomyelitis vaccine (5.5%) in 2015; considering
the period 2013-2017 as a whole, meningococcal C
conjugate vaccine had the state vaccination program’s
lowest dropout rate (Figure 2).

Health professionals and managers in all the
municipalities of the state of Roraima were asked
about their perceptions related to the specificities of
the immunization program in the state. Percentage
non-response, considering the predicted sample
size, was 45.7%. Of the total of 100 professionals and
managers who answered the questionnaire, 39 were
nurses, 44 vaccinators and 17 managers whose work
with immunizations was part of their daily activities. All
participants of the survey, a total of 100 professionals,
answered all the questions proposed.

The ratings given by the health professionals and
managers of the Roraima immunization program who
took part in the study were recorded with regard to the
factors responsible for the vaccination situation in the
state, according to their perception (Table 2). The first
situation raised by the questionnaire related to SI-PNI
implementation and their answers revealed the greatest
weaknesses of this process in their opinion: difficulty
in accessing the Internet (56%), insufficient number
of professionals (54%) and work overload (48%).
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Table 1 - Proportional vaccination coverage per type of vaccine in children under 1 year old and respective

targets (%), Roraima, 2013-2017

Vaccine 2013 2014 2015 2016 2017 Coverage target
Bacillus Calmette-Guérin 126.6 146.1 127 1073 113.6 90.0
Human Rotavirus 70.4 82.4 94.2 87.8 90.9 90.0
10-valent pneumococcal 80.3 80.7 89.7 101.7 97.9 95.0
Meningococcal C conjugate 81.5 81.1 95.6 99.1 89.5 95.0
Pentavalent 80.4 79.6 96.5 92.4 92.6 95.0
Poliomyelitis 843 84.7 106.6 89.2 88.9 95.0
Yellow fever 79.8 82.8 923 89.1 95.2 100.0
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Figure 1 - Vaccine coverage homogeneity rate, by type of vaccine, Roraima, 2013-2017
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Figure 2 — Vaccination dropout rates for children under 1 year of age, Roraima, 2013-2017
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Table 2 - Frequency (%) of Health professionals’ and managers’ perception (N=100) regarding barriers to
achieving high vaccination coverage, Roraima, 2017

Weakness in the SI-PNI*implementation process Not very weak Weak Not weak Very weak
Lack of qualified professionals 25.0 40.0 10.0 25.0
Computers and their installation 19.0 24.0 24.0 33.0
Difficulty accessing the internet 12.0 23.0 9.0 56.0
Work overload 15.0 26.0 1.0 48.0
Delay in service 28.0 220 10.0 40.0
Insufficient number of professionals 17.0 19.0 10.0 54.0
Difficulty in the process for adhering to the immunization program None Little Neith::i:tllgt, nor Alot
Difficulty accessing service/extensive rural area 16.0 37.0 25.0 22.0
Vaccine hesitancy 8.0 50.0 220 20.0
Lack of investment in the program 15.0 26.0 27.0 32,0
Lack of priority for the program 18.0 24.0 24.0 34.0
Lack of financial resources 18.0 26.0 24.0 320

a) SI-PNI: National Immunization Program Information System.

The ratings indicated for the factors responsible for
population’s difficulty in adhering to the immunization
program were similar between the variables (Table 2),
although each of them stood out because of the diversity
of opinions: for example, 'lack of investment in the
program' was perceived as a very strong influence for
32% of participants and of no importance (none) for
15% of participants.

The variable presented as hindering adherence
to the immunization program about which the
participants’ opinions differed most — ranging from
those who perceived its influence to be more intense
to those for whom it was less intense — was 'vaccine
hesitancy': while 50% of the participants considered
it to have little influence, for 22% it had strong
influence, while for 8% this variable had no influence
on adherence to the vaccination program (Table 2).

Discussion

In general the results of this study indicated
vaccination coverage below the targets established
by the Ministry of Health. However, some vaccination
coverage was far above these targets; while
others oscillated to the point of having excellent
vaccination coverage one year and a drastic
proportional drop the next.

A limitation of this study is inherent to the
use of secondary data, subject to possible typing

errors, data incompleteness or input pending on
immunization information systems — that is, the
possibility exists of further data having been input
after this study was concluded.

Only one out of every 2.3 questionnaires sent to
professionals registered as working in the immunization
program was answered. Considering the high turnover
of health managers/professionals and the hiring of new
vaccinators, it is possible that the electronic addresses
registered on the systems were not up to date. Despite
the possibility that the low proportion of response
influenced the study's ability to represent the target
population, the results of this study corroborate those
of the national and international literature: barriers to
accessing services strongly influence the population’s
adherence to disease prevention programs.'® However,
if vaccine hesitancy is one of the factors responsible
for the drop in vaccination coverage in Brazil, it has
low influence on the population’s adherence to the
program in Roraima."”

BCG vaccination coverage in the state of Roraima
remained high, achieving more than 100% throughout
the period studied. This finding is contrary to those
for states such as Pard, Maranhdo and Bahia, where
there was a decrease in the number of people who
received this immunobiological. The heterogeneity
of vaccination coverage in Brazilian states can be
explained by births outside the mother's place of
residence.'® In this sense, it is possible that the estimate
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of the population of children living in Roraima is
underestimated, due to the high number of migrants
and their possible impact on this study’s findings about
vaccination coverage.

In 2015, poliomyelitis vaccine coverage was
high. In the following year, on the contrary, it was
well below target. Such oscillations may reflect
errors in records, lack of data input due to logistical
difficulties and even population underestimation
or undercounting."” Nevertheless, the existence of
countries where the disease is endemic, such as
Afghanistan, Pakistan and Nigeria,” indicates that the
low vaccination coverage observed represents a risk
of reemergence of poliomyelitis in Brazil. Therefore,
efforts should be made to achieve vaccination targets
in the coming years.

In this study, there was a considerable increase
in dropout rates for vaccination against poliomyelitis
and human rotavirus. The greater the vaccination
program credibility, the greater vaccine coverage
will tend to be and therefore the dropout rate will
decrease.” The population's access to the vaccination
service also interferes with dropout rates, such as
geographical barriers — e.g. the extensive rural and
indigenous areas — and organizational barriers, both
of which are recognized as hindering conditions for the
implementation of the new information system, given
the difficulty of accessing the Internet in some locations
and also in some regions of the country.2

Although vaccine hesitancy does not appear as one
of the major causes of non-vaccination in Roraima, this
factor is considered to be one of the main causes of
the drop in vaccination coverage in Brazil as a whole.
This is also 2 common finding in regions where access
to vaccines is guaranteed. This is the case in Europe,
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