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Abstract: The knowledge derived from the completion of the Human Genome Project is transforming the health care model, with implications
for nursing and repercussions in teaching, practice and research. This article aims to reflect and discuss about genomics-based health careand its
implications for nursing from the theoretical and conceptual framework of the “Essential Nursing Competencies and Curricula Guidelines for

Genetics and Genomics”.
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INTRODUCTION

More than 150 years ago, Florence Nightingale
demonstrated the importance of epidemiology principles and
management of environmental factors in nursing
practice.' At the same time, Gregor Mendel published the
results of his work, through which he explained the possible
inheritance of biological traits that are transmitted from
generation  to generation.2’3Nightingale and Mendel
pioneered by introducing, respectively, environmental
management fundamentals for the control of infections and
genetic inheritance patterns.’These fundamentals and
standards continued to evolve and have been applied by
nurses worldwide to promote health, prevent disease and
manage signs and symptoms of individuals and their
families.”

The science of genetics that has expanded recently to
genomics’can be defined as the science that studies the
genes alone, its operation and the mechanisms by which
biological traits are passed from generation to generation
and are part of an individual.’ The traditional genetic
approach focuses on chromosomal abnormalities, genetic
diseases and rare syndromes that can be inherited and affect
3% to 5% of the population worldwide.’Genomics, first used
in the early 80’s®, includes the study of all genes in the
human genome, as well as their interactions with other
genes, and the environment, through the influence of
cultural and psychosocial factors.”®

The completion of the mapping and sequencing of the
human genome in 2003 led to the expansion of research
technologies, which are now used to identify genetic and
genomic factors, determining their influence on people's
health.* Information and technologies arising from the
Human Genome Project (HGP) have the potential to: a)
improve the early identification of individuals and families
with or at risk of presenting a genetic condition; b) establish
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measures for risk reduction and disease prevention; c)
expand the genetic screening of individuals and families; d)
support the prognosis and informed decision-making of
subjects with or at risk of having genetic diseases; e)
develop individualized and personalized care; f) make use of
pharmacogenomics, through the selection and use of drugs
based on individual genetic variation and metabolism
thereof.”"*

In addition, the completion of the HGP has brought a variety
of genetic and genomic information, which has become
essential to health care.''Thus, it has been proposed a new
care model, which includes the diagnosis, prevention and
therapy based on the genetic makeup of each individual,
called genomics-based health care.'’This type of care is
concerned with health and disease outcomes as a result of
combinations of the human genome and the influences of
the external and internal environment of an individual.'*To
understand the effects of changes in genes in the
development of common and complex diseases, health
professionals, especially nurses, need to incorporate
knowledge of genetics and genomics to their professional
practice.14

Reflecting on the process of nursing care in the different
scenariosof nurse's performance is fundamental for the
strengthening and the redefinition of their daily practice.
Thus, this study aimed to reflect and discuss the implications
of genetic and genomic sciences in nursing care, from a
theoretical and conceptual framework. This study is justified
since that nine of the ten leading causes of morbidity and
mortality worldwide have genetic and genomics
predisposition.”’In addition, the speed with which new
genomic knowledge, with potential application to care are
being discovered has been transforming the health care
model that influence the clinical nursing practice.lsThus, the
relevance and justification of this study permeate the
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contributions of these sciences in the post Human Genome
Project erawith impacts on health of individuals when
considering this issue on nursing care interface.

Historical and conceptual aspects of the genetic and
genomic insertion in teaching and nursing practice and
the''Essential Nursing Competencies and Curricula
Guidelines for Genetics and Genomics”’:

The issue of insertion of genetic science in nursing
curriculum has been discussed for over 50 years.lGIn the
1960s, nurses in North America and Europe began to
describe the implications of genetics for their professional
practice.&”In 1962, the first article with recommendations
for the inclusion of genetic content in nursing curriculum
was published.16

In 1988 the International Society of Nurses in Genetics
(ISONG)was created with the mission of promoting
scientific, professional and staff development of nursing in
the world, by way of genomic information.*Ten years after
its foundation, the document The Scope and Standards of
Genetic Clinical Nursing Practice was approved.'” This
document provides international standards and guiding
principles of the nursing practice in genetics and
genomics.sln addition to establishing the scope of
professional practice, ISONG proposed the definition of
nursing in genetics and genomics as the protection,
promotion and optimization of health and abilities;
prevention of diseases and injuries; the alleviation of
suffering through the diagnosis of human response, and
support the care of genetics and genomics health of
individuals, families, communities and populations.8

One of the movements to prepare the workforce, faced to the
new paradigm of care in the genomic era, is the teaching
based on core competencies to this area of
practice.”’lgRegarding the establishment of competencies
for the role of interdisciplinary workforce in health, to
incorporate the genetic and genomic care bases, the National
Coalition for Health Professional Education in Genetics
(NCHPEG), in 2001, was the first organization to establish
specific competencies.lgThis initiative served as a guide for
creating competencies in genetics and genomics for nurses
in many countries, especially the United States and the
United Kingdom.zo’21 22

After the completion of the HGP, the National Human
Genome Research Institute (NHGRI), the National Cancer
Institute (NCI) and the National Institutes of Health (NIH),
through a collaborative project, devised a proposal for
genomics education for nursing.20 The final document
containing the proposal was entitled “Essential Nursing
Competencies and Curricula Guidelines for Genetics and
Genomics”.***"*The competencies were organized in two
areas: professional responsibilities and professional practice.
Professional responsibilities include aspects related to the
evaluation of knowledge and values, cultural sensitivity,
professional development and social support.**The standards
for professional practice follow what is recommended by the
nursing process and its steps, including the identification of
genomic issues; interventions (the education offering, care
and support); and nursingevaluation (genetics/genomics).20
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This document, which has been proposed as a standard,
internationally recognized, for the integration of genetics
and genomics to nursing practice, does not represent only
the opinion of some researchers, or a single organization of
nursing, or even a governmentcorporation. More than that,
the “Essential Nursing Competencies’represent a broad
consensus of the community of nurses, approved by 49
nursing organizations and establish knowledge, attitudes and
skills needed for these professionals, regardless of practice
setting in which they are inserted and their training, whether
general or specialist.>*It is notable that the document that
sets out the essential competencies does not replace the
standards, i.e., the standards and existing guidelines for
professional practice in nursing. Instead, it is intended to
provide a genetic and genomic perspective on the care.""

Future nurses need to understand not only the foundations of
genetics and genomics, but also the implications of these
sciences for their customers.”>The American Association of
Colleges of Nursing indicated that these are some of the
competencies that graduate nursing professionals need to
develop: (a) to be educated in the relevant genetic,
genomics, pharmacogenetics and
pharmacogenomicssciences; (b) to learn about the social
impact of genetic and genomic trends in health policies; (c)
to be able to access protective and predictive factors,
considering those of genetic origin, which influence the
health of individuals, families, groups, communities and
populations; (d) to raise the health history, including family
history, with genetic risks for current and future health
problems; (e) to be able to access the evolution of
knowledge in genetics and genomics, including specific
therapies for customers; (f) to recognize the relationship of
genetics and genomics to health, prevention, screening,
diagnosis, prognosis, treatment, using the pedigree chart
constructed from information collected from family history,
using symbols and standardized terminology to such task.”

In order to train nurses, the American Nursing Association
(ANA) established that the nursing curriculum needs to
prepare them, regardless of their level of expertise, whether
generalists or specialists, through the inclusion of genetic
and genomic learning experiences, sufficient for them to
develop the "Core Competencies in Genetics and
Genomics".”’

Nursing genomics-based healthcare in the context of
nursing practice:

The inclusion of geneticcontent in nursing practice has its
historical roots in community health, prenatal screening and
pediatrics.''With the completion of the HGP, modifications
have been incorporated into clinical practice and
personalization of care through integration of genomics to
health care.”®

Recently, leaders in nursing in genetics and genomics in
countries like the United States, United Kingdom, Japan,
among others, found that the absence of an effective
representation of these disciplines in undergraduate curricula
can be a major barrier to the integration of these sciences the
various areas of professional practice.glt is believed that the
integration of these sciences to the daily life of nurses has
been restricted for the following reasons: the workforce is
not genetic norgenomically qualified, not being able to
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include this approach in implementing nursing actions;
educational resources in the area are limited; the records in
the medical documentation/communication are inadequate
and lacking sufficient support tools for clinical decisions,
such as9 1t20 interpretation of geneticand pharmacogenomics
testing.”

In Brazil, both students and teachers of undergraduate
courses in nursing still have a very conservative view of
genetics and genomics, probably due to the content of
current programs are uninformative about the attributions of
nurses in this scenario and the absence of a specific direction
for professional practice.zgsoon, a political-pedagogical and
clinical transformation is needed, to ensurethat future nurses
have genomic competencies to take care of their
customers,'**

The nursing professional has an extraordinary opportunity to
lead the creation of models of care for integration of
genetics and genomics, considering each of the above-
mentioned gaps.9 Nurses play leadership roles, and given
this position, they have the chance to expand the health care
by integrating it with genetics and genomics, once they have
been trained for it.*'

In Brazil there are several reports of nurses' performance in
genetics and genomics. In the 80’s nurses started their acting
in prenatal counseling’*and later, in the 90’s, oncology and
geneticist nurses started activity of genetic counseling in
oncology.”’34

Nursing practice in genetics and genomics in Brazil is not
based only on the recommendations of “Essential Nursing
Competencies and Curricula Guidelines for Genetics and
Genomics”, but also on the regulations of the Law N°. 7498
of June 25, 1986, which regards about the Brazilian nursing
practice, and on the Code of Ethics of Nursing Professionals
in that country.35The activities performed by these
professionals are related to care, to education, management
and research, and include: a) holding nursing consultation
(for example, the collection, recording, updating and
validation of the family history, to the empowerment for
informed decision-making for genetic testing); b)
participation on clinical case discussions with the multi
professional team; c) planning and implementation of
educational actions for health professionals to identify
patients and families with or at risk for genetically
determined diseases (ex.: early detection of inborn errors of
metabolism and hereditary neoplastic syndromes), d)
identification of issues and research hypotheses, and
development and implementation of research projects; e)
implementation and articulation of knowledge related to
ethical and legal aspects involved in genetics and genomics
health care; f) attention to various subjective experiences of
patients regarding genetic disorders and integration of
subjective and objective data to understand the context, and
prescribe and implement a personalized care plan.'g’3 0

These features show the importance of the nurse, in
confidentiality and privacy issues related to genetic and
genomic information; and the creation of educational
resources. Only then, the ability to integrate these genomic
discoveries with the practice will be achieved, in order to
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optimize health outcomes in an appropriate and responsible
manner.”"?

The need for nurses, in an informed and competent way, to
become intimately involved with health care based on
genetics and genomics results from the emerging need to
optimize health outcomes in the light of powerful tools able
to resolve the real health needs of population.36This need has
in view not only the epidemiological transition model
already known, but it also has in view the political changes
in the health sector, such as the recent approval of the
National Comprehensive Care Policy for People with Rare
Diseas§7s3gin the Unified Health System(called SUS) in
Brazil.”"

CONCLUSIONS

Nursing professionals in this century will have to deal with
the challenges of explosion of genomic information to
provide a personalized health care based on genomics. For
this need can be met, it is essential that genetics and
genomics are integrated into undergraduate curricula of
future professionals.In addition, the teaching of these
sciences must be guided by the establishment of curricula
that are appropriate to the national context and the
educational and health systems in which nursing
professionalsact.'*

Recently, it has been recognized the need to structure at
SUS a network of regionalized and hierarchical services that
can offer the possibility of comprehensive care for people
with rare diseases with or without genetic predisposition. In
order to meet this need, the Brazilian Ministry of Health,
through Ordinance N°. 199, of January 30, 2014, established
and approved the National Policy on Comprehensive Care
for People with Rare DiseasesinSUS.*™ The organization of
this policy is supported by lines of care for users ranging
from primary care to the specialized care and is structured
on two axes: axis I, composed of rare genetic diseases (80%
of rare diseases); and axis I, composed of rare diseases
without genetic predisposition. An important contribution of
the Policy is the need for training professionals with genetic
and genomic knowledge, able to perform genetic
counseling, in the SUS.*® However, it still presents some
challenges and lacks regulation and irnplementation.37

Although nursing, as a profession, already recognizes the
importance of genetics and genomics in the education of
nurses in clinical practice and research, surveys in several
countries show that these contents are still limited in
undergraduate programs of these professionals.’Therefore,
there is urgency to prepare the workforce of health
professionals, especially nurses, considering the above
aspects, in line with the principles of SUS.” Also, it is
necessary to recognize the accomplishments of Brazilian
nurses specialized in genetics and genomics, so that such
professionals can, especially considering the new policy
abovementioned, serve as a member of the multi
professional team of comprehensive care for people with
rare diseases under the SUS and have their right to empower
themselves assured and to act as a genetic counselor.
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