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Summary
Introduction: Teaching and learning are critical factors to our sur-
vival, design our future and the way we live and determine the qual-
ity of our lives.
Methods: This article summarizes aspects of nursing informatics
education in the South, more specifically focusing in some of the
undergraduate and graduate nursing informatics programs in Bra-
zil. Considering the Recommendations of the International Medical
Informatics Association on Education in Biomedical and Health
Informatics by IMIA, the content provides an overview of the disci-
plines and share experience in the implementation of a certificate
program in health informatics.
Results and Conclusions: Since the initial activities in nursing
informatics in Brazil, nurses have faced many challenges. Nursing
informatics is not completely integrated into the nursing curriculum
and the nursing informatics competencies are not established at
national level.
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It is a miracle that curiosity survives
formal education.

The important thing is not to stop
questioning.

 Albert Einstein (1879-1955)

Introduction
Education is long life value achieved by
a continuous process. Teaching and learn-
ing are critical factors to our survival,
design our future and the way we live
and determine the quality of our lives.

Historically, educational strategies
changed. However, the essence and fun-
damentals of educational principles re-
mains in our society and communities as
a process to reach development and to
transmit values, culture aspects and civi-
lization. Gilbert K Chesterton (1874-
1936), an English writer quoted “educa-
tion is simply the soul of a society as it
passes from one generation to another.”

Educational strategies are consistent
with the development of communities
and societies. In the healthcare area
educational strategies to support today’s
human activities has changed signif i-
cantly since traditional methods of
teaching are no longer adequate to the
requirements of modern life.

The f ield of health informatics has
continually experienced extraordinary
global growth. As consequence, in-
creasing awareness of the need for
trained personnel has led to the devel-
opment of several training programs in
different countries.

In 2000, the International Medical
Informatics Association (IMIA) pub-
lished the f irst version of the Recom-
mendations on Education in Health and
Medical Informatics [1]. Recently, a

revision was prepared and published
under the title of Recommendations of
the International Medical Informatics
Association on Education in Biomedi-
cal and Health Informatics [2]. As the
title changed, the content presents new
format and describes the educational
needs for health care professionals in
three-dimensional framework: (a) pro-
fessionals in health care such as physi-
cians and nurses; (b) type of specializa-
tion in biomedical and health informatics
(users and specialists) and, (c) stage of
career progression (bachelor, master,
doctorate).The major motion to the re-
vision was the tremendous progress and
evolution of the f ield.

Consistent with the tendencies driven
by IMIA, the International Medical
Informatics Association, Nursing Infor-
matics Special Interest Group (IMIA NI
SIG) updated the def inition of nursing
informatics. In the Helsinki, Finland
Congress - NI 2009, the definition ap-
proved is “Nursing informatics science
and practice integrates nursing, its in-
formation and knowledge and their man-
agement with information and commu-
nication technologies to promote the
health of people, families and communi-
ties worldwide.”(http://www.imiani.org).

By the definition it can be observed
how practice of nursing informatics is
broad, ranging from clinical care set-
tings to management of health services,
health problems, research, training and
education, as a major factor to assure
the continuity of the f ield though fu-
ture generations.

Nursing informatics education may
also be considered from three require-
ments perspectives: (a) academics need
to support teaching, training and research,
(b) practice needs to support daily ac-
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tivities of caring for people and, (c) edu-
cation to prepare nurse informatician [3].

In Brazil, education in nursing infor-
matics was the preliminary activity in
the field. The development of nursing
informatics coincides with the establish-
ment of nursing education programs
with nursing informatics in the curricu-
lum and the research. The pioneers of
nursing informatics in the country were
faculty and the first product of nursing
informatics research was a teaching tool
to document nursing data in home care.

The nursing education focus has been
at both undergraduate and the graduate
level. More recently, considering the
advances in technology, distance edu-
cation programs were added as a re-
source for certif icate and continuous
education programs.

This article summarizes aspects of
nursing informatics education, more spe-
cifically focusing in some of the under-
graduate and graduate nursing infor-
matics programs available in Brazil.

Undergraduate Program
At the undergraduate level, most schools
of nursing (629 in the country) integrated
Nursing Informatics content into the cur-
riculum. The majority recognize the im-
portance of the teaching nursing infor-
matics to prepare nurses for the future
and even to work in the current sce-
nario in healthcare area [4]. However,
it must be said that several nursing di-
rectors still do not recognize nursing
informatics as a discipline and as a re-
sult, they provide limited support and
financial investments necessary to de-
velop courses and to establish a labora-
tory for training students in the use of
systems for nursing documentation,
patient education or professional con-
tinuous education applications.

In summary, integration in nursing
education remains a challenge and needs
more efforts to assure that all nursing
student in each of nursing school of the
country be trained and educated on how
search for information, how document
patient and nursing data in order to re-

trieve information for planning and
research best care delivery.

The Nucleo de Informática em
Enfermagem at the Universidade Fed-
eral de São Paulo (NIEn/ UNIFESP)
was the f irst center to provide, since
1989, the nursing informatics discipline
in its graduate and undergraduate nurs-
ing programs. In some sense, the Center
was also responsible for the introduc-
tion of the discipline at several nursing
schools in the country since many fac-
ulty were trained at this center. The stu-
dent after graduation (master or doc-
toral degree) returns to their own
institutes to implement education and
research programs and to participate in
the development of patient care systems.

In the early years the discipline was
instrumental to provide resources in the
use of computers, f inding knowledge
in the digital libraries, use internet and
communication resources, including
also concepts and definitions of hospi-
tal information systems, electronic pa-
tient record and nursing systems.

In the last eight years, the content on
the undergraduate program emphasize
the importance of the nursing documen-
tation, nursing data sets, data acquired
and data retrieval. The main objective
of the discipline is to provide resources
to recognize the needs and the structure
for documenting nursing information,
electronic health systems functionalities,
nursing terminologies and how decision
support systems can be used to assure
and enhance patient safety. The content
comprises identifying, collecting and
recording data relevant to the nursing
care. Students are requested to analyze
and interpret patient and nursing data
recorded into the patient record to plan
and evaluate nursing care delivered un-
der the concept of integration, inter-
operability, standardized terminologies
for nursing applied on the Nursing
Process. Concepts of privacy, confiden-
tiality and security are also covered.

At most of nursing schools, the nurs-
ing informatics discipline at under-
graduate programs comprises 36 hours
of classes, where students are requested
to attend at least 75%.

Certificate, Master and
Doctoral Programs
A signif icant effort to prepare profes-
sionals in health informatics is in place,
provided by National and International
Institutes. An example of international
investments was a 4-year grant from the
Fogarty International Center of the Na-
tional Institutes of Health (U.S.), pro-
moted the establishment of a bilateral
consortium of health informatics faculty.
A program was designed to enhance
training in Brazil by augmenting the
teaching resources of local faculty [5,6].

The program started in October 1999
and sponsored 10 onsite courses in Bra-
zil, which were subsequently made
available on the Internet and CD-ROM,
together with regular medical infor-
matics courses taught yearly at Harvard
Medical School and Massachusetts In-
stitute of Technology. The program
started, in years 1 and 2 with activities
targeted at faculty from leading uni-
versities in southern Brazil, which are
better equipped with staff and material
resources than universities in other parts
of the country. There were short courses
in Brazil, which were taught by a mix
of Brazilian and U.S. faculty, as well
as support for faculty enrichment via
participation in international scientific
events. In years 3 and 4, the training
program was responsible for the or-
ganization of several scientif ic meet-
ings in Brazil and continued to promote
student and faculty participation in na-
tional and international conferences,
short-term courses, and workshops.

During the development and imple-
mentation of this training program, dif-
ferent regions of Brazil were reached,
delivering courses that were previously
given in São Paulo or Rio de Janeiro.
By the end of 2003, it was found that
around 1,724 professionals were in-
volved as either a faculty member or a
student in the program.
The grant was renewed for the period
from 2004 to 2009. In this second turn,
the certificate program was the major ac-
tivity of the project. We trained above 64
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professionals in a certificate program with
one-year duration with 450 hours of class-
room. This format showed that nurses were
not the majority of the students ; we had
physicians and computer science profes-
sionals or engineers as well.

The course comprised several disci-
plines such as Introduction of Health
Informatics, Language Programs, Data
Bank and Database design and implemen-
tation, Research Methodology, System
Functionalities, Standards, Telemedicine,
Management and Risk Analyzes, Com-
puter as a resource for training and edu-
cation and Decision Support Systems.

The limitation of this model of teach-
ing was the in-place classroom educa-
tion component without the distance edu-
cation format. Several students were
from different parts of the country and
to remain one year in São Paulo, away
from their universities and institutes was
very time and resource consuming.

In 2008 was created by the Ministry
of Education the Open University of
Brazil, a common program of distance
learning provided by UNIFESP that
offers a specialized degree program on
Health Care Informatics for 500 profes-
sionals at ten different centers spread
throughout Brazil. In this year we de-
cided to combine the Fogarty Interna-
tional Center of the National Institutes
of Health (U.S.) grant with this distance
education certif icate program. The pro-
gram was dedicated to health informatics,
considering nursing infor-matics as part
of a multidisciplinary course.

In 2009, the grant was renewed and
more five years of training will be con-
ducted. However, in the new funded
grant we are involving the University
of Maputo, Mozambique, Africa. We
will deliver the distance program edu-
cation in health informatics and select
two students to obtain their graduation
degree at the Federal University of São
Paulo, Health Informatics Department.

It must be emphasized that the cer-
tif icate program was initially provided
by the Center of Nursing Informatics
(NIEn/UNIFESP) and integrate with
the Nursing Graduate Program of the
Nursing School. However, in 2008, the

directors of Nursing Research decided
to change the researches area at the
Nursing School. As a result, it was de-
cided to combine nursing informatics
with health Informatics graduate pro-
gram offered by the Health Informatics
Department. In this sense, nursing
informatics students are no longer con-
ducting studies at the Nursing School
but at the Department of Health Infor-
matics. This model is being imple-
mented in several universities where
nursing informatics is integrated in
health informatics and nurses have the
opportunity to discuss with colleagues
of this multidisciplinary f ield.

Nevertheless, many dedicated courses
are still in place. These programs fo-
cused on training nurses as users, de-
velopers, educators and researchers in
nursing informatics. Courses in these
programs aim to train professionals in
order to improve the quality and safety
of patient care along with improved
outcomes through the development,
implementation and evaluation of in-
formation and telecommunication tools.
Examples of Universities and Nursing
Schools offer graduate programs in
Nursing Informatics include: the Nurs-
ing School of the State University of
Sao Paulo (EEUSP); the Nursing
School of Ribeirão Preto (EERP-USP);
the Nursing School at Federal Univer-
sity of Santa Catarina (UFSC); and the
Nursing School of the Federal Univer-
sity of Rio Grande do Sul (UFRGS) .

In general , the content for master
and doctoral programs comprises the
use of system applications to manage
nursing and health data, information
and knowledge; develop, implement and
evaluate systems that support nursing
practice; concepts of interoperability
and integration; recognize needs for the
practice of nursing including education,
administration, research and practice;
use and develop tools to support criti-
cal thinking in the nursing process
record; system development life cycle
and ability to implement and evaluate
nursing care systems.

Currently, the Recommendations of
the International Medical Informatics

Association on Education in Biomedi-
cal and Health Informatics [2] published
by IMIA is being translated to the Bra-
zilian Portuguese to be distributed to the
faculty for adoption. However, several
health informatics centers are already
using those recommendations as a guide
to establish the curriculum content for
master and doctoral programs.

In March 2010, the Ministry of
Health designated funds to support a
distance program certif icate for health
care professionals in health Informatics.
An agreement was signed involving
four universities in the country that will
organize and provide the courses dedi-
cated to the training and education of
7000 professionals. The IMIA Recom-
mendations of the International Medi-
cal Informatics Association on Educa-
tion in Biomedical and Health
Informatics was used to underpinned
the program that will be available by
September 2010.

Continuous Education
Since 2006, an important ICT project
named RUTE network is being deployed
in the country. The infrastructure was
developed by the University Network
of Telemedicine and Telehealth Care of
the Science and Technology Ministry
(MCT), which is coordinated by the
National Network of Teaching and Re-
search (RNP, 2009) and the National
Program of Telehealth Care for primary
health care. The RUTE project inte-
grates teaching hospitals and the basic
health care networks (PNT, 2009;
Brasil, 2009). Currently, the RUTE
network integrates approximately 57
health care institutes throughout the
country and hundreds of basic health
care units in their respective States,
covering all Brazilian states. In addi-
tion, RUTE handles the multi-profes-
sional integration in the health care of
the community, and this infrastructure
has improved access to health care and
health information for the populations
that live in regions that are remote and
diff icult to reach [7,8].
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The RUTE project also opened an
on-going channel for the development
of research studies and interchange of
specialized health knowledge. This has
resulted in the growth of scientific col-
laboration, increased enrollment in
health care training courses and im-
proved access to continuing education
with the introduction of the e-learning
on a national level [8].

Since its creation, it has been used
by nurses across states to promote meet-
ings and scientific discussions. The tel-
ecommunication resources made avail-
able can also be used as a tool used by
nurses to support different activities in
patient care delivery such as monitor-
ing medications, fluids and feedings,
elaborating physiological examination,
clarifying instruction and helping pa-
tients to understand medical procedures,
reducing doubts to promote better treat-
ment adherence.

Up to now, the infra-structure built
by RUTE is being used just for meetings
and scientific discussion such case study.
The development of a specific curricula
for training in nursing domains is still
being considered but not organized yet.

It is acknowledged that distance
learning can be used to train large num-
bers of nurses in different geographic
locations and work settings. To take
advantage of the available resources in
information technology, nurses should
have a minimum of computer-based
education established in their educa-
tional curriculum. Nurses with little or
no previous experience in data stand-
ards and computer technology should
receive basic training in the use of com-
puter-supported nursing information
systems or computer applications in
nursing practice.

To stimulate the participation of
nurses in the country, in February 2009,
the f irst social web network was cre-
ated on Nursing Informatics and Tele-
nursing with the purpose of being an
on-going source for nurses and other
professionals for sharing information
and innovations of knowledge as well
as gather specialists for the develop-
ment of nursing profession [9].

Discussion
Nurses must continue to ensure that
information technology remains an in-
tegral part of professional practice and
that computers are just an instrument
with which they can acquire the infor-
mation required. The information we
share, we record and we analyze is the
main aspect of nursing informatics and
it will support the evaluation of our
contribution to the healthcare services.
It also allows us to develop new mod-
els that could better utilize resources to
improve quality of care and professional
performance [10].

Over the last years, since the pioneer-
ing initiatives in nursing informatics be-
gan, several important accomplishments
were achieved to drive the profession and
developments in support education, re-
search and practice. It is clear however, that
technology is the means but not the final
product of accomplishing nursing care.

Since the initial activities in nursing
informatics in Brazil, nurses have faced
many challenges. Nursing informatics
is not completely integrated into the
nursing curriculum and the nursing
informatics competencies are not estab-
lished at national level.

Leading members of the Brazilian
Health Informatics Nursing Informatics
Group, consider the IMIA NI SIG Stra-
tegic Plan [11] as a guide to drive na-
tional activities and are working to es-
tablish a national plan that includes the:
(1) def inition of nursing informatics
competencies and the integration of
nursing informatics into the nursing
curriculum; (2) development of links
with the nursing associations; (3) seek-
ing of participations from nurses across
country; (4) promotion of conferences
to serve as a forum where experiences
in nursing informatics can be shared;
(5) expansion of users of interest to
develop interdisciplinary and multi-
centric researches; (6) promotion of
new technologies to empower patients
and their caregivers for collaborative
knowledge development; and (7) en-
couragement of innovative methodolo-
gies in education, research and care

delivery congregating human-compu-
ter interaction, organizational context
and the needs of the society [12].
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