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ABSTRACT

Objectives: to analyze structural and process conditions in National Immunization Program
Information System establishment. Methods: a cross-sectional study conducted in 307
vaccination rooms in the state of Minas Gerais in 2017. For data collection, a multidimensional
questionnaire was used. Descriptive data analysis was performed. Results: vaccination
rooms have basic inputs necessary for System establishment. The greatest problems relate
to professional practice. Low enrollment of population, failures in the active search for
absentees, vaccine scheduling and absence of reports to monitor vaccination coverage were
identified. Training was considered insufficient and ineffective. Conclusions: Immunization
Information System is an essential technological innovation for the management of
immunization actions. However, the production of timely records and the use of information
are still challenges. Investments in training are required to ensure System’s management and
operationalization activities.

Descriptors: Immunization Programs; Information Technology; Health Information Systems;
Nursing; Evaluation Studies.

RESUMO

Objetivos: analisar as condicdes estruturais e de processo na implantacdo do Sistema de
Informacgao do Programa Nacional de Imunizagédo. Métodos: estudo transversal realizado em
307 salas de vacinagao em Minas Gerais em 2017. Para a coleta de dados, foi utilizado um
questionario multidimensional. Procedeu-se a analise descritiva dos dados. Resultados: as
salas de vacinagao possuem insumos bdasicos necessarios para a implantagao do Sistema.
Os maiores problemas relacionam-se as praticas dos profissionais. Identificaram-se baixo
cadastro da populacdo adscrita, falhas na busca ativa de faltosos, no aprazamento de
vacinas e auséncia de relatérios para monitorar a cobertura vacinal. As capacitacdes
foram consideradas insuficientes e pouco efetivas. Conclusdes: o Sistema de Informagao
de Imunizacdo é uma inovacdo tecnoldgica essencial para o gerenciamento das acdes
de imunizagdo, mas ainda sdo desafios a producdo de registros oportunos e o uso da
informacao. Investimentos em capacitagdes sao necessarias para garantir as atividades de
gestao e operacionalizacao do Sistema.

Descritores: Programas de Imunizacédo; Tecnologia de Informacéo; Sistema de Informacéo
em saude; Enfermagem; Estudos de Avaliacdo.

RESUMEN

Objetivos: analizar las condiciones estructurales y de proceso en la implantacién del
Sistema de Informacién del Programa Nacional de Inmunizacién. Métodos: estudio
transversal, realizado en 307 salas de vacunacién, en el Estado de Minas Gerais, en 2017.
Para la recoleccién de datos, se utilizé un cuestionario multidimensional. Se procedié a
un andlisis descriptivo de los datos. Resultados: las salas de vacunacion tienen insumos
basicos necesarios para la implantacion del Sistema. Los mayores problemas se refieren
a las practicas de los profesionales. Se identificaron bajo registro de la poblacion adscrita,
fallas en la busqueda activa de faltosos y en la programacién de vacunas y ausencia de
informes para monitorear la cobertura vacunal. Los entrenamientos se consideraron
insuficientes y poco efectivos. Conclusiones: el Sistema de Informacién de Inmunizacién
es una innovacion tecnoldgica esencial para la gestion de las acciones de inmunizacion,
pero todavia son desafios, la produccion de registros oportunos y el uso de la informacién.
Las inversiones en capacitacion son necesarias para garantizar las actividades de gestién y
operacionalizacion del Sistema.

Descriptores: Programas de Inmunizacidn; Tecnologia de la informacion; Sistemas de
Informacién em Salud; Enfermeria; Estudios de Evaluacion.
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INTRODUCTION

Health Information Systems (HIS) are technological innovation
strategies that instrumentalize the process of collecting, process-
ing, analyzing and disseminating information, enhancing the
management of these data in different health care settings"2.
Knowing the importance of appropriation and proper handling
of such inputs is fundamental to foster, develop and implement
decision-making in health care services®

Health information systems include those that can prioritize
and manage immunization data. In the United States (USA), the
Immunization Information System (IIS) has been in use since the
1970s“. This system aims to plan decision-making regarding vac-
cination activities by assessing the risk of outbreaks or epidemics,
by monitoring the vaccination process individually or by controlling
the inventory ofimmunobiologicals needed by administrators®”.

The Brazilian Unified Health System (SUS - Sistema Unico de Satide)
currently has the National Immunization Program Information System
(SIPNI - Sistema de Informagdo do Programa Nacional de Imunizagéo)
established in 2010 by the National Immunization Program®. This
system replaces all local immunization systems, enabling individual
registration of each vaccinee®. In addition, it brings together, on
a single basis, subsystems that provide diverse information, such
as the amount of doses applied, vaccine coverage, and Adverse
Events Following Immunization (AEFI). There are two versions of
SIPNI available, the desktop and the online system (web version)®.

However, despite the numerous benefits and being in an
advanced stage of establishment in Brazil, some challenges are
observed regarding its operationalization, completeness and
quality of data collected (duplicity and underreporting). Data
that often provides poor quality data well below interoperability
standards® ™. These issues are compounded by the scarcity of
skilled human resources, the lack of information technology, the
ineffectiveness of constantly updating SIS and the integration of
all these factors"'2. This reality is even more alarming in regions
where the high demand for services is higher due to the large
population contingent, such as the state of Minas Gerais (MG).

Added to the difficulty of operationalizing information systems
are two relevant aspects: the first is structural and refers to the
resources employed, such as the existence of own information sys-
tems in some municipalities, whose programming languages and
commands are incompatible with SIPNI. The second is procedural
and refers to services well produced using a certain technology,
such as SIPNI”'3), Both are equally important factors for the ef-
fectiveness of the SIPNI as a planning and decision-making tool
in relation to vaccination activities in the daily routine of services.

Itisin this sense that it becomes important to know the facili-
tating and hindering elements of the structural and procedural
conditions of the SIPNI. These requirements are able to influence
the expected results within municipal vaccination rooms. By
characterizing such dimensions to the correct handling logic, it
is believed that it can provide not only learning about the impor-
tance of this technology, but also awakening the professional to
problem solving and situational diagnostics.

Thus, it is expected that this work will broaden the scope of knowl-
edge about the gaps that permeate nursing professional practicein the
correct SIPNIhandling. Itis believed that, based on their findings, more
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plausible strategies can be chosen, especially aiming at professional
critical reflection on issues related to immunization. These themes
are monitoring vaccination coverage, searching for overdue cards
and others, in order to involve the entire multidisciplinary team and
integrate this perspective with a logic closer to the reality of these
professionals, ultimately improving health indicators.

OBJECTIVES

To analyze structural and process conditions in National
Immunization Program Information System (SIPNI - Sistema de
Informacgdo do Programa Nacional de Imunizagéo) establishment.

METHODS
Ethical aspects

This study was approved by the Human Research Ethics Com-
mittee of Universidade Federal de Séo Jodo del-Rei (REC/UFS)).

Design, period and place of study

Thisis a cross-sectional study that was conducted in the primary
health care (PHC) vaccination rooms of the municipalities of the West-
ern Region of Minas Gerais in 2017.The dimensions of structure and
process related to the management components of SIPNI, vaccinee
registration and movement of immunobiologicals were analyzed. The
structure consists of relatively stable characteristics, such as physical
and organizational conditions, and the process encompasses the
activities and goods produced developed in services*,

MG region was chosen because its population has presented,
in the last ten years, the third highest population growth rate of
Minas Gerais (14.93%), reaching 1,364,023 inhabitants, which cor-
responds to 5.8% of its total"®. In addition, this region is responsible
for feedback on a considerable volume of epidemiological data
from the state, with 307 vaccination rooms distributed in PHC of
the 54 corresponding municipalities. Nursing professionals play
a prominent role in this setting because they compete forimmu-
nization activities. Usually nursing technicians and/or assistants
are supervised by a nurse and perform all activities related to
the vaccination room, including those related to SIPNI. In most
municipalities, a professional, usually a nurse, is nominated to
occupy the position of technical reference in immunization®.

Population or sample; inclusion and exclusion criteria

The eligible population referred to the nursing professional
working in the 307 PHC vaccination rooms of the 54 municipali-
ties mentioned above. Inclusion criteria were professionals who
work in vaccination rooms with the SIPNI implanted, with at least
one nursing professional who knew how to operate the System.
In addition, only those whose participation was voluntary in the
research were elected.

Study protocol

A multidimensional questionnaire (structure and process)"”
consisting of objective questions about: (1) demographic social
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characterization of participants was used for data collection;
(2) dimension structure (physical facilities; equipment, human
resources, financial resources, regulations); (3) process dimension
(activities related to the operationalization and management of
the SIPNI, vaccination registration and movement of immuno-
biologicals). Prior to the collection were clarified to the nursing
professionals (nurse, technician or nursing assistant) participating
in this research the procedures and stages of the research and then
asked to sign the Free and Informed Consent Term (FICT). Data
collection was performed in person by the research members,
previously trained to apply the questionnaire.

Analysis of results, and statistics

A descriptive data analysis was performed with distribution
of absolute and relative frequencies of the studied variables, as
well as measurement of median central tendency of quantita-
tive variables. Data were processed and tabulated in Epidata
software (version 3.1. Epidata Association, Odense, Denmark)
and Epi Info 7.0.

RESULTS

Applying the study eligibility criteria, of the 307 293 vaccina-
tion rooms were included in the study (95.4%). Fourteen rooms
were excluded for not having SIPNI established. Thus, a total of
293 nursing professionals were interviewed.

Of these, most were female (275; 93.9%) and were 30 or older
(228;77.8%).The median age observed was 36 years. Half of them
(147; 50.2%) were nurses. Most of participants had complete
high school (146; 49.8%) and more than 10 years since gradua-
tion (133; 45.4%).

Regarding the working time of professionals in vaccination
rooms, 106 (36.2%) work from 1 to 5 years. The median of this
working time was 6 years. SIPNI establishment in vaccination
rooms varied between 2011 and 2017, with the majority being
established from 2014 (274; 95.3%).

Results showed that among the 293 vaccination rooms, 64.8%
(n=199) had SIPNI implanted and 30.6% (n=94) used their own
information system (Information System acquired by the munici-
pality to aggregate several) although using the SIPNI database.
Of the rooms with SIPNI deployed, 29.6% (n=59) operate the web
version (online) and 140 (70.4%) operate the desktop version.

Only 48.5% (n=142) of the vaccination rooms have the profes-
sional registered as an operator in the SIPNI in the health unit
and the others remain in the municipal health department. As
for training, the majority (231; 78.9%) of the professionals were
trained, although 33.5% (n=98) of the training were performed
only in the presence of a new system update.

SIPNI-compatible computers (231; 78.85%) and printers (233;
79.55%) were found in most vaccination rooms, as well as the
existence of basic printing supplies (191; 65.2%). However, while
48.8% of services have stable internet access, a considerable rate
reported instability (36.9%) or lack of access (14.3%) (Table 2). The
municipality’s computer technician was the main reference used
to solve the system’s doubts, followed by the technical reference
of the Regional Health and Telehealth Superintendence. The least
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used communication channels by professionals were SIPNI chat,
followed by SIPNI website (DATASUS) and SIPNI video lessons on
YouTube. In 100% of the vaccination rooms participating in the
study, paper is used to record the activities performed in the
daily routine of services.

Regarding the process dimension, the potential factors that
influenced SIPNI operationalization and management stand
out. Regarding tool handling, the lowest rates were related to
insufficient enrollment of the enrolled population (34; 11.6%),
the report to monitor vaccination coverage (47; 16.0%) and the
estimated withdrawal rate (73; 24.9%) (Table 3).

Registration of vaccines administered in the SIPNI was not
always performed by the person administering the vaccine, being
made by different professionals besides the nursing staff, such
as administrative agent, nursing intern and Community Health
Agent. Regarding the professional responsible for updating the
SIPNI versions, the results indicated that the updates are made
by the municipality’s computer technician, nurse or administra-
tive assistant of the unit.

Table 1 - Characteristics of nursing professionals working in vaccination
rooms in the municipalities of the Western Region of Minas Gerais, Brazil, 2017

Variavel n (%)
Sex

Male 18 (6.1)

Female 275(93.9)
Age (years)

Up to 29 65 (22.2)

30 0 above 228 (77.8)
Education level

Vocational High School 146 (49.8)

Higher Education 46 (15.7)

Mster’s Degree 3(1)

Specialization 98 (33.5)
Graduation time

< 1year (2017) 2(0.7)

1to 5 years (2012 - 2016) 56 (19.1)

6 to 10 years (2007 - 2011 102 (34.8)

> 10 years (1982 - 2006) 133 (45.4)
Work place

Family Health Strategy 274 (93.5)

Traditional Health Unit 19 (6.5)

Table 2 - Characteristics of the structure dimension of SIPNI in the munici-
palities of the Western Region of Minas Gerais, Brazil, 2017

Structure n (%)
Emster}ce of computer with operating system SIPNI 231(78.8)
compliant
Printer Existence Available 233 (79.5)
Existence of basic printing supplies 191 (65.2)
Presence of SIPNI manual (online or printed) 192 (65.5)
Use of communication channels 111 (37.9)
Existence of a professional for technical support (Computing) 255 (87.0)
Access to internet in the vaccination room
Stable internet 143 (48.8)
Unstable internet 108 (36.9)
No access to internet 42 (14.3)
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Table 3 - Characteristics of activities related to the operationalization and
management of SIPNI in the municipalities of the Western Region of Minas
Gerais, Brazil, 2017

Operationalization/management n (%)
Registered vaccinators 222 (75.8)
Rfepo.rtmg of the SIPNI registered professional’s 205 (70.0)
dismissal to the System operator

Reg|§tr.at|o.n of vaccines at SIPNI by the professional 188 (64.2)
administering the vaccine

Registered population 34(11.6)
SIPNI versions updated 137 (46.8)
Backup performed 199 (67.9)
Expor_t ﬁle_s sent monthly to the SIPNI municipal 138 (47.1)
coordination

Report to monitor vaccination coverage 47 (16.0)
Report of applied doses 90 (30.7)
Relatério para busca ativa de faltosos 122 (41.7)
Use of information generated by SIPNI to control

. X L 198 (67.6)
immunobiological inventory

Estimated withdrawal rate 73 (24.9)
Disclosure of SIPNI information 144 (49.2)

Table 4 - Characteristics of activities related to SIPNI vaccinee registration
in the municipalities of the Western Region of Minas Gerais, Brazil, 2017

Vaccinee registration n (%)

rR:c?li;;cgzt)ion of vaccinee information (required and not 152 (51.9)
Vaccine scheduling 100 (34.1)
Active delinquent card search 140 (47.8)
SIPNI registered batch conference with vaccine batch 267 (91.1)

Table 5 - Characteristics of activities related to the movement of immu-
nobiologicals in SIPNI in the municipalities of the Western Region of Minas
Gerais, Brazil, 2017

Movement of immunobiologicals n (%)
Updated records of SIPNI vaccine batches 276 (94.2)
Reg|tstra§|on of vials received and used in the 218 (74.4)
vaccination room

Filling in the immunobiological loss fields 204 (69.6)

Among those who back up data, 24.9% use a thumb drive, data
cloud, CD, DVD or external hard drive, followed by 8.5% saving
the backup to another folder on their computer and 2.1%. use the
default SIPNI folder. It was found that some locations (59; 20.1%)
do not need to back up the data as they use the SIPNI web version.

Regarding the activities related to vaccinee registration, the
results pointed to vaccines and the active search for cardholder
delinquents as the least accomplished items (Table 4). It is noteworthy
that in the vaccination registration screen the information is filled
only in the required fields in 48.1% vaccination rooms (n=141).

Regarding activities related to the movement of immunobio-
logicals. most professionals update the vaccine batches in the
SIPNI. However, there are still failures regarding vial registration
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used in the vaccination room and the filling of immunobiological
loss fields (Table 5).

DISCUSSION

The analysis of the results identified that, in general, the
most limiting elements of SIPNI establishment were related to
the process dimension, signaling a need for a general change
of the activities developed in the production relations between
professionals and vaccinates.

Regarding the preparation of these professionals in the handling
of the SIPNI, although part of the interviewees reported that they
received training when they entered the service in the vaccina-
tion room, they do not feel prepared to fully operationalize the
system. The training, when carried out, was due to changes in the
new versions, focusing on immunization registration. This setting
may occur due to a discontinuity of training, suggesting that the
nurse managers of the units have played their role in providing
continuing education with professionals. However, such training
and training do not last for long periods of time, making profes-
sionals desensitized and able to resume their old practices"®,

A systematic review study, to synthesize the facilitating and
hindering conditions in electronic the health record introduction
identified that where there was adequate technological support
and training, the acceptance of the information system was
easier. In contrast, the lack of training were barriers to system
introduction.

Another limiting factor may be related to the unfamiliarity of
professionals with technologies and eventual system failures, since
the successful immunization information system introduction
depends on the active involvement of health professionals‘229.
The ease of using a technology influences its acceptance. One
study found that being able to manipulate technological tools
influences the use of a HIS®". Thus, conducting information system
training is related to the ease of use and usefulness of the system
as it enhances people’s ability to handle the technology!'*2".

Studies conducted in Ghana (2016) and Brazil (2018) showed
that in a health management system (DHIMS) introduction,
many health facilities still use paper forms, underestimating the
use of health technology systems, which may delay reporting
and incomplete data"?2. However, in the study’s participating
vaccination rooms, the use of the paper was justified by the
instability of the internet, system slowdowns and the vaccine
data sometimes being released into the SIPNI by someone else.

According to COFEN (Conselho Federal de Enfermagem — Nurs-
ing Federal Board) Technical Opinion 008/2012, the administra-
tion of medication or any procedure performed by the nursing
professional when it is registered by another is prohibited. This
is in line with what was observed in the study, so that vaccine
administration should be delivered to the system by the recipient.

Therefore, the need to introduce information systems in an
integrated manner and, nonetheless, sensitize professionals
about the correct and complete handling of the SIPNI anchored
to more innovative perspectives. There is still a need to change
the management of such information, since the available vac-
cination data are often being manipulated to meet alternatives
to improve data quality"©.
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This transition should take place from training that encourages
reflection and creative learning potential, stimulating adher-
ence and strengthening the importance given to such devices,
encouraging greater motivation that overcomes the difficulties
inherent in handling such a tool. It is believed that the records
can be enhanced and the biases in the administration of the im-
munobiological can be optimized, optimizing the data entry in
the system and making the report generation closer to reality"”.

Therefore,among the challenges encountered in SIPNI establish-
ment, the lack of nurses fully involved with technological innovation
may be the precursor of low effectiveness in handling this system,
encouraging the need to encourage participation and involvement
of nurses in order to instill the responsibility and potential for their
proper use. Moreover, they could support, train other nursing profes-
sionals (nursing technicians and assistants) and use the information
generated to plan actions aimed at the population in its area of
coverage. They would also disclose immunization information to
both other unit professionals and the population, making them also
responsible for increasing immunization coverage.

Regarding the process dimension, despite these identified
barriers, the enrollment and registration of vaccines does not
appear to be a problem of SIPNI establishment, because the
health units investigated, in their majority, presented good
general indicators, since 70 % record vaccinee information. This
fact reproduces the SIAPI (Brazilian National Immunization Pro-
gram Assessment Information System - Sistema de Informacgdo de
Avaliagdo do Programa Nacional de Imunizagdes) which proposed
the systematic recording of the number of doses administered
by age group and calculation of vaccine coverage. However,
the data were generated by doses applied and not by vaccinee
individuals, which made it difficult to track the delay/withdrawal
of vaccination schedule by individual®.

The use of information generated by the SIPNI to calculate
absenteeism, dropout rate and vaccination coverage according
to the study is underused by most of the interviewed vaccination
rooms. Knowing that health indicators generated by ISS are an
important resource to support managers, especially in the direction
of decision making, such underutilization goes in the opposite
line of health planning. The reduced use of these indicators has
been justified by limiting factors, such as the reduced number
of professionals, the lack of training, the poor integration of the
various systems and their slowness®?,

It is in this sense that the role of local management of each
unit becomes important, indicating the real need of the popula-
tion in its area of coverage and efficient use of data, setting the
best strategy for a good health intervention plan. In the same
perspective, it is necessary to reassess ISS in order to be able to
direct the management activities and thereby favor the quality
of SUS services®.

This situation is corroborated by the lack of a health infor-
mation and informatics policy aimed at the organization of the
processes of production, use and dissemination of information
and the insufficient training of human resources for information
management®. The main challenge is to make a quality leap in
information management and in the appropriation of its product
for the construction of a care model compatible with the guid-
ing principles of SUS, in fact contributing to municipalization®.
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Despite the obstacles found in the handling of the SIPNI re-
garding the process dimension, the results regarding the SIPNI
structure dimension, in turn, suggested that data were favorable
for its establishment. Data were not found problems such as avail-
ability of printers, operating systems and technical support, as
well as the stability of the internet. Vaccination room structures
are being worked out to meet basic operational needs, such as
proprietary computer availability in most vaccine and printer
rooms for the collective use of professionals.

In addition, in most vaccination rooms there are manuals
(online, scanned or printed) for instruction. That is, in the absence
of training, these manuals momentarily supply the operational
need of the system. In addition, SIPNI has free technical support
that provides video lessons to assist in training for the use of the
new information system that can be accessed by anyone inter-
ested, having the function of assisting in training and answering
questions of professionals in the vaccination room.

This reality suggests that health facilities, despite the difficul-
ties encountered by professionals in its operationalization, have
presented the basic inputs necessary for SIPNI establishment.
Therefore, the idea that failure is more related to light technolo-
gies (which relate to relationships) than to hard technologies
(related to material resources), as Merhly puts it, is corroborated @,

The results of this study indicate that SIPNI, despite being a
technological innovation created to replace the previous ones and
add effective decision-making power and not find major struc-
tural problems, is still little used. SIPNI was handled in restricted
situations as a mandatory data generator for municipalities and
not as a support for decision-making.

As a nurse responsible for the vaccination room, the nurse
should be in charge of the duties assigned to him, including the
monitoring of data and the use of information produced by the
SIPNI, understanding it as an essential tool for health management.

Therefore, it isimportant that new studies in the area explore
innovative strategies to raise awareness of such a tool, so that
the training of these professionals (including nurses, nursing
technicians and assistants) becomes effective and lasts for lon-
ger periods of time. Such skills should be reformulated since,
although they do not have long-term effects, professionals seem
to recognize their importance. The study by Paulino et al.?”, for
example, identified that nurses seem to be unaware of the impact
indicators of continuing education actions, but recognize that
training contributes to the necessary changes in daily life and to
the integration between staff and staff. the community.

Given the above, the results analysis allowed us to infer that the
biggest problems with SIPNI establishment referred to the process
dimension, that is, the low enrollment of the enrolled population and
the incipient data from the vaccination coverage reports, besides
the active search for absentees and the scheduling of vaccines.

Taking into consideration the purposes of SIPNI since its
inception in 2010719 in the face of some difficulties that may
be considered natural to the implantation process, its relevance
stands out, especially due to the importance of generating vac-
cinee data from an effective and free operating system.

The fact that it is linked to the SIPNI and the guiding principles
of SUS makes this system even more relevant, since Brazil is a refer-
ence in coverage and information about vaccine data. Such events
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can be evidenced by good indicators coming from immunization
programs, assistance to Palestinian governments, the West Bank and
Gaza Strip, and training provision for countries such as Suriname,
Angola, the United States, Mexico, Argentina, among others?®),

Study limitations and Contributions to the field

One of the limitations of this study is that, because it is a descrip-
tive study, the identified variables could not be associated with the
successful SIPNI establishment. The approach used (quantitative)
is still added, although it has answered the objective, as it is very
normative, it does not qualify the context variables that can explain
the findings. In any case, the importance of different methodologi-
cal strategies for understanding the impediments of this process
is highlighted, so that this tool can reveal its potential to develop
and implement decision-making in health care services.

Contributions to nursing, health or public policy

Assessment studies are seen with great relevance to public
policy introduction, as it subsidizes the technical and scientific
development regarding the organization and management of
health systems, programs and/or practices. For nursing, the results
of this study may support the professionals’ decision-making
actions for SIPNI establishment. Recognition of the need for
effective and sustainable information systems is necessary to
ensure information feedback and monitoring of activities in an
agile, efficient and timely manner.

Silva BS, Souza KC, Souza RG, Rodrigues SB, Oliveira VC, Guimaraes EAA.

CONCLUSIONS

SIPNIis an important technological innovation in the manage-
ment of immunization actions, but its use remains a challenge.
Nursing professionals, responsible for immunization services in
PHC, need knowledge to ensure effective attitudes towards SIPNI
management and operationalization activities, thus improving
the conduct of vaccination rooms and supporting health surveil-
lance actions. It is hoped that further studies in the area will be
able to generate new possibilities to facilitate the resolution of
such difficulties, so that the health data of each site are closer to
the local reality, finally improving future perspectives on system
implantation.
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