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RESUMO

Educação em genética é fundamental para o entendimento dos aspectos biológicos do binômio saúde-

-doença. Além disso, com a mudança do perfil epidemiológico, as doenças com determinantes genéticos 

tornaram-se mais relevantes como problema de saúde pública. Assim, manejar estas doenças, tanto em 

pacientes como em suas famílias, de forma ética, diligente e considerando a lógica e as políticas do Sis-

tema Único de Saúde (SUS), passa a ser competência desejável para todos os médicos, impactando sua 

formação na graduação. Entendendo esta questão como absolutamente relevante, a Sociedade Brasileira 

de Genética Médica e Genômica (SBGM) definiu as competências desejáveis em genética para os médi-

cos do Brasil, articuladas às políticas públicas relacionadas à área existentes no País. Este artigo é um 

ensaio teórico que objetiva contextualizar e apresentar o perfil de competência em genética para médicos 

proposto pela SBGM. O perfil de competência, apresentado e discutido neste ensaio, foi estruturado com 

base em quatro competências essenciais: (a) reconhecer a necessidade de educação continuada, exami-

nando regularmente a sua própria competência clínica; (b) identificar indivíduos que apresentem ou 

possam desenvolver uma doença genética e saber como e quando encaminhá-los para aconselhamento 

genético; (c) manejar pacientes com doenças genéticas e/ou defeitos congênitos no âmbito da sua atuação 

profissional; (d) promover e estimular práticas clínicas e de educação em saúde, objetivando a preven-

ção de doenças genéticas e defeitos congênitos. Conhecimentos, habilidades e atitudes necessários para 

alcançar essas quatro competências foram elencados. Dessa forma, é apresentado um referencial teórico, 

baseado em competências, para apoiar o ensino da genética durante a graduação em Medicina. Defende-

-se a adoção deste perfil de competência mínimo em genética em todas as escolas médicas brasileiras com 

a finalidade de formar um médico mais adequado às atuais demandas do SUS. Adicionalmente, esse 

perfil de competência pode subsidiar ações de educação profissional permanente na área da genética, de 

forma a capacitar o recurso humano do SUS em relação às doenças genéticas e aos defeitos congênitos.
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ABSTRACT

Training in genetics is fundamental to understanding the biological aspects of the health-disease 

binomial. Moreover, with the change in the epidemiological profile, genetically determined disorders 

have become more relevant as a public health concern. Thus, managing these disorders in an ethical 

and diligent manner, both in patients and in their families, and considering the logic and policies of 

the Brazilian Unified Health System (SUS), has become a desirable competency for all physicians, 

impacting on their undergraduate training. Viewing this issue as relevant, the Brazilian Society of 

Medical Genetics and Genomics (SBGM) defined the desirable competencies in genetics for Brazilian 

physicians, tied to the public policies related to medical genetics in Brazil. This paper is a theoretical 

essay that aims to contextualize and present the competency profile in Genetics for physicians proposed 

by the SBGM. The proficiency profile, presented and discussed in this essay, was structured based 

on four essential competencies: (1) to recognise the necessity for continuing education, regularly 

examining one’s own clinical competency, identifying learning gaps and the advances of genetics and 

of genomics over time; (2) to identify individuals that present or can develop a genetic disorder and 

know how and when to refer the patient to a specialist in medical genetics; (3) to manage patients with 

previously diagnosed genetic disorders and/or birth defects, employing established clinical guidelines 

in the scope of their professional role; and (4) to promote and stimulate clinical and education practices 

aimed at preventing genetic disorders and birth defects. The knowledge, skills and attitudes required 

for attaining these four competencies were identified. Therefore, a competency-based theoretical 

reference is presented to support the teaching of genetics during medical training. It is proposed that 

this essential competency profile in genetics should be adopted in all Brazilian medical schools with 

the purpose of training physicians better prepared for the current demands of the SUS. Furthermore, 

this competency profile can support continuing professional education actions in the area of Genetics, 

in order to qualify SUS staff in relation to genetic disorders and birth defects.
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Aceito em: 1/7/19

INTRODUCTION

Education in genetics is fundamental for understanding of 
the biological aspects of the health-disease binomial1. Further-
more, the change in the epidemiological profile has rendered 
genetically determined disorders increasingly relevant as a 
public health concern2

. Thus, managing these disorders in an 
ethical and diligent manner, both in patients and in their fam-
ilies, and considering the logic and policies of the Brazilian 
Unified Health System (SUS), has become a desirable com-
petency for all physicians, impacting on their undergraduate 
training3,4.

This was recognised in the latest version of the National 
Curriculum Guidelines for Undergraduate Medicine Courses, 
published in 2014, which explicitly determined how as a com-
petency in its article 12: “IV - Promotion of Diagnostic Inves-
tigation: a) proposition and explanation, to the person under 
care or responsible individual, about the diagnostic investiga-
tion to broaden, confirm or remove diagnostic hypotheses, in-

cluding recommendations to perform genetic counselling” 

(emphasis added)5.
Viewing this issue as relevant, the Brazilian Society of 

Medical Genetics and Genomics (SBGM) defined the desirable 
competencies in genetics for Brazilian physicians, tied to the 
public policies related to medical genetics in Brazil. This paper 
is a theoretical essay that aims to contextualize and present the 
competency profile in Genetics for physicians proposed by the 
SBGM. Therefore, a competency-based theoretical reference 
is presented to support the teaching of genetics in Brazilian 
medical schools.

HEALTH CARE IN THE AREA OF GENETICS IN BRAZIL

Medical genetics deals with individually rare diseases, but 
when considered collectively have an estimated prevalence 
of 31.5 to 73.0 per one thousand individuals1. Genetic disor-
ders are the result of chromosomal or genic alterations, that 
modify the production, structure and/or function of proteins, 
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culminating in metabolic dysfunctions, morphological and/or 
functional abnormalities1. Genetic disorders may or may not 
be hereditary, given that some genetic disorders are not inher-
ited and occur due to “new mutations”. Genetic disorders can 
be congenital, indicating alteration during the embryofoetal 
period, or can be late-onset disorders, such as several progres-
sive neurogenetic diseases and cancers1,6.

The impact of genetic disorders can be observed in the 
different age groups. Chromosomal abnormalities are pres-
ent in approximately 50% of all foetal losses in the first three 
months6. In general, 5% of newborns present some serious 
birth defect, totally or partially determined by genetic fac-
tors7,8. In Brazil, the prevalence of serious birth defects among 
newborn babies has been estimated at 57.2 per thousand9,10. 
Sensory deficiencies, such as deafness and blindness, as well 
as physical and mental deficiencies, are frequently part of 
the phenotype of genetic syndromes and it is estimated that 
more than 50% of the cases of isolated congenital deafness are 
caused by monogenic mutations. In adults, approximately 5% 
to 10% of common cancers, such as breast and intestinal, have 
a strong hereditary component6.

Genetic disorders are responsible for a large proportion of 
paediatric hospital admissions, mental deficiencies, neurode-
generative diseases and infertility, reinforcing the considerable 
effect that they have on health and quality of life11. Individuals 
with genetic disorders also frequently require special care in 
the areas of health and education, and supervision to perform 
basic and instrumental activities of daily life. The repercussion 
of genetic disorders on family life, therefore, tends to be signif-
icant and can lead to loss of earnings for the main carer of the 
patient, thus also impacting on the family budget12.

The epidemiological impact of birth defects and genetic 
disorders starts to be of particular notice when the infant mor-
tality rate reaches rates of less than 20 per thousand13. This has 
been the case in all regions of Brazil since 2005, when genet-
ic disorders, addressed in Chapter XVII of the International 
Classification of Diseases (Congenital malformations, defor-
mations and chromosomal abnormalities”), became the sec-
ond most common cause of infant mortality14.

In Brazil, medical genetic services began to develop in 
the 1960s and 1970s, usually connected to graduate courses 
in Human and/or Medical Genetics. During the 1970s and 
1980s, services with greater care capacity were constructed, 
connected to public universities15. A survey conducted in 2001 
identified 64 medical genetics care services in Brazil: 37 (58%) 
in the Southeast Region (75.7% in São Paulo State), 17 (26%) 
in the South Region, 7 (11%) in the Northeast Region and 3 
(5%) in the Mid-West. At the time no such service was located 

in the North Region. The types of service offered were very 
diverse, some being very extensive in scope (clinical services, 
laboratorial services and research), while other places offered 
only genetic counselling7.

The number of health professionals involved in medical 
genetic care in Brazil is insufficient to meet the demand and it 
is estimated that most patients and families with genetic disor-
ders do not receive the adequate care3,4. There are 11 residency 
programs in Medical Genetics in Brazil, which offer 23 new 
placements for medical residents per year4. In 2014, the Fed-
eral Medical Council (CFM) officially recognised 241 medical 
specialists in genetics16, most of whom are under the SBGM. 
The geographic distribution of these professionals is related 
to the populational density and human development index of 
the regions, and, especially in the poorest and least populated 
areas there is a greater lack of such professionals4.

The scarcity of specialized human resources, without 
doubt, represents an impediment against the inclusion of 
clinical genetic care in the SUS2,3,4,10. This lack of specialists is 
aggravated by the incipient training in genetics of health pro-
fessionals who are not specialists in the area4,17,18,19.

PUBLIC HEALTH POLICIES RELATED TO GENETICS 
IN BRAZIL

The first national public policy initiative related to medical ge-
netics in Brazil was established in the National Neonatal Triage 
Program (PNTN) in 200120. Before then, there had been some 
state laws relative to neonatal triage of congenital hypothy-
roidism and phenylketonuria, such as, for example, São Paulo 
State Law 3.914/198321 and Paraná State Law 867/198722, but 
no policy that covered all Brazilian newborns. Since 2001, all 
the states have participated in the PNTN, performed in the 
SUS-accredited Reference Neonatal Triage Services, which 
should offer a structure for diagnosis, active search, treatment 
and monitoring of identified patients23. The objective of the 
PNTN is to identify among apparently healthy newborns those 
who have or who will probably develop a disorder and could 
benefit from early detection and intervention24,25. Neonatal tri-
age in Brazil was implemented in phases and, since 2014, all 
Brazilian states have performed tracing for phenylketonuria, 
congenital hypothyroidism, hemoglobinopathies, cystic fibro-
sis, biotinidase deficiency and congenital adrenal hyperplasia26.

A second public policy that touches on health care in the 
field of genetics is the National Health Policy for the Disabled, 
established in 2002 with the purpose of including people with 
disability throughout the SUS service network, promoting 
diagnosis, treatment and rehabilitation27. In the manuals and 
guidelines that followed the promulgation of this policy, ge-
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netic disorders and birth defects were identified as the com-
mon causes of disabilities, stimulating patient to access the 
services of genetic clinic and genetic counselling28,29. Ten years 
after the publication of the National Health Policy for the Dis-
abled, recognising the complexity involved in health care for 
disabled people and perceiving the need to broaden, quality 
and diversity the assistance strategies for these people, the 
Ministry of Health established the Care Network for the Dis-
abled under the SUS30. The idea of networking is to enhance 
the connections between the different services, thus ensuring 
comprehensive care. Nevertheless, in practice one can still 
observe a persistent disconnect between the different compo-
nents of this network, which are often limited to providing 
care for disabled people in an isolated manner31 and can fail to 
consider the possible genetic dimension involved in the aeti-
ology of the disability.

Furthermore, since the early 2000s, the Ministry of Health 
has published clinical protocols and treatment guidelines re-
lated to genetic disorders, both rare32-35 and not36,37. Govern-
mental actions are also important, as foreseen and supported 
by national laws in relation to the prevention of birth defects, 
which include the requirement to fortify wheat and corn flours 
with folic acid as from 200438 and the fight against congenital 
rubella through the National Immunization Program8,39,40. An 
important epidemiological surveillance measure in the area 
was to include a specific field in the live birth declaration to 
record birth defects, which, despite underreporting of the in-
strument, has allowed monitoring of the main anomalies suf-
fered in the country8,39,41,42. However, all these measures are 
disconnected and there was no single public policy specifical-
ly directed at care in the area of medical genetics.

The formal discussion about the establishment of a spe-
cific public health policy for assistance in genetics in Brazil 
began in 2004 and resulted in the publication of the National 
Policy for Comprehensive Care in Clinical Genetics in the SUS, 
in 200943. More recently, the Ministry of Health has directed ef-
forts at implementing the National Policy of Comprehensive 
Care for People with Rare Diseases44 and, as 80% of rare dis-
eases are also genetic disorders, this policy is seen as an op-
portunity to insert genetics into the SUS4,18. Approved in 2014, 
this policy classifies diseases according to their origin as ge-
netic or non-genetic. Therefore, two strands were categorized, 
the first of which shelters three groups of genetic disorders: (a) 
congenital or late-onset anomalies, (b) mental disability and 
(3) inborn errors of metabolism; and the second strand covers 
rare diseases of a non-genetic nature44.

According to the guidelines of the National Policy of 
Comprehensive Care for People with Rare Diseases, this care 

should be structured according to the care model, producing 
health in a systemic manner, centred around the recognition 
and dynamic and ongoing care of the users’ needs. The SUS 
shall thus ensure comprehensive and coordinated care within 
the health care network. This policy foresees specific functions 
for Primary Health Care (PHC) and Specialized Outpatient 
and Hospital Care. PHC should be responsible for the coor-
dination of the health care and longitudinal follow-up of the 
population registered under its responsibility, as well as being 
the main point of access and gateway into the SUS network. 
This policy establishes nine specific attributes of the role of 
PHC, including: early diagnosis actions by means of identi-
fying signs and symptoms; mapping people with, or at risk 
of developing, genetic disorders and/or birth defects for reg-
ulated referral; clinical follow-up after diagnosis and genetic 
counselling; promotion of education in health with the aim of 
prevention and expanding autonomy; continuous and longi-
tudinal assessment of the patient and his family; and home 
care in specific cases44.

As the first to have contact with users, the PHC profes-
sionals play a key role in recognizing individuals with, or at 
risk of developing, genetic disorder or birth defect, in making 
the correct referral and giving the correct guidance in these 
sitation17,18,19,45. In this regard, professionals who are not spe-
cialists in genetics, above all those who work in PHC, must be 
progressively more clinically competent in relation to medical 
genetics.

PROFILE OF GENETIC COMPETENCY FOR 
PHYSICIANS

The concept of “competency” has taken different meanings 
over time, in terms of both education and work46,47. In Brazil, 
the Law of Base Directives of Education is based on referenc-
es to the genetic epistemology of Jean Piaget and the linguist 
Noam Chomsky, understanding that competencies are net-
work-structured mental operations that, when engaged, allow 
the incorporation of new knowledge and their signified inte-
gration into that network. With these guidelines, pedagogical 
practice is tied to the construction, appropriation and engage-
ment of significant pieces of understanding, and not restricted 
to the transmission of knowledge48.

In the scope of work, the term “competency” has been as-
sociated to a variety of attributes, such as abilities, skills and 
qualifications, which would be adequate and expected in the 
performance of certain professional activities49. From a high-
ly reductionist point of view, on can understand professional 
competency as the ability to resolve a problem in a given sit-
uation based on results. Drilling deeper into the concept, pro-
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fessional competency can be understood as an identifiable and 
assessable set of knowledges, attitudes, values and abilities, 
which are interrelated and support satisfactory performances 
in real work situations, according to standards used in the oc-
cupational area50.

The incorporation of the concept of competency in the 
scope of work has interfered in education, modifying teaching, 
which is no longer centred around disciplinary knowledge to 
be defined by the production of verifiable competencies in 
specific situations and tasks47. These competencies should be 
defined with reference to situations which the students must 
be capable of understanding and mastering. Only after these 
definitions are established are the contents of the training se-
lected47. Perrenoud et al.51 point out the fact that the recognition 
of a competency does not only involve the identification of sit-
uations to be controlled, problems to be resolved or decisions 
to be made, but also the explanation of knowledges, abilities, 
mindsets and necessary ethical orientations51. For these au-
thors, “competency” can be considered like a skill to tackle a 
set of analogous situations, engaging in a correct, quick, perti-
nent and creative manner multiple cognitive resources: knowl-
edge, abilities, micro-competencies, information, values, atti-
tudes, schemes of perception, evaluation and reasoning51.

Several elements are identified as part of the theoretical 
construct of “competency”. Regardless of the theoretical ref-
erence used, “knowledge”, “skills” and “attitudes” are rec-
ognised as structuring elements of “competency”52,53. Knowl-
edge can be understood as the act of effect of abstracting and 
idea or notion of something, that is, it is the theoretical and 
practical knowing that incorporates concepts, principles and 
processes of the natural sciences, of mathematics and of hu-
man sciences. Skills are the result of learning consolidated in 
the form of habitus, thus representing a knowing-how-to-do54. 
The concepts of “skill” and “attitude” differ inasmuch as the 
former is associated to problem solving, integrating abstract 
reasoning, memory and cognitive processes, whereas “atti-
tude” is based on personal characteristics and values associ-
ated to judgment52.

Particularly in the field of medicine, Epstein and Hun-
dert55 understand “competency” as the habitual and judicious 
use of communication skills, knowledge, technical skills, clini-
cal reasoning, emotions, values and reflections on the practice, 
allied to the ability to keep oneself up-to-date, for the benefit 
of the individual or the community that is being served. Ar-
guments are also made that competency should have an effect 
on an individual’s ability to care for another, putting into prac-
tice knowledge, skills and values to prevent and solve health 
problems56.

In Brazil, the National Curriculum Guidelines for Un-
dergraduate Medicine Courses detail the understanding of 
“competency” as the ability to engage knowledge, skills and 
attitudes, with the use of the available resources, expressed 
in initiatives and actions that convey performances capable of 
pertinently, opportunely and successfully tackling the chal-
lenges faced in professional practice, in different work settings 
in health, resulting in a medical practice of excellence, primar-
ily in scenarios of the SUS5.

Currently the construction of curricula in health profes-
sions, both in undergraduate training and in specialization 
programs, such as medical residency, have been based on 
expected competencies, drawing from them the training and 
evaluation processes necessary for their implementation56. The 
“competencies matrix” is the base element for building a com-
petency-based curriculum, expressing collective consensuses 
regarding the indispensable content that every student should 
know by their graduation, identifying the elements involved 
in the constitution of the competency. Therefore, ideally this 
matrix should be collectively constructed, based on the in-the-
field experience of professionals with recognised excellence, 
educators and other professionals related to the theme57.

Since the 1990s many international groups have worked 
toward establishing a profile or matrix of minimum compe-
tencies in genetics for health professionals and, in particular, 
physicians58-62. The Human Genome Project, which formally 
began in 1990 and ended in 2003, drove the need to recognise 
medical genetics as an area of interest positioned among the 
priorities of medical education. There was the recognition 
that health professionals were experiencing the advent of a 
revolutionary change, based on the incorporation of genetics 
into health care, and that all medical specialities would be af-
fected63,64. With the rapid advance of medical genetics and the 
small number of specialists in the area, the importance of all 
physicians learning and applying basic and clinical concepts 
of genetics has been acknowledged. In 2004, the Association of 
American Medical Colleges outlines the key competencies for 
genetics that all Medicine students and resident physicians in 
the USA should dominate by the end of their training65.

In 2007, the National Coalition for Health Professional 
Education in Genetics (NCHPEG), a not-for-profit organi-
zation with the mission of promoting the training of health 
professionals and access to information about advances in 
human genetics, established the “Essential competencies in 
genetics for health professionals”66. The NCHPEG considers 
it fundamental that a health professional is able to: (a) recog-
nise clinical situations which involve genetics or in which the 
knowledge of genetics helps in handling the situation; (b) un-
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derstand that genetic information can have significant medi-
cal, social and psychological consequences for the patient and 
family; (c) know when and how to refer a patient to a health 
professional specialist in genetics. For these three objectives to 
be attained, the NCHPEG organised the essential competen-
cies in genetics into knowledge, skills and attitudes, general to 
all health professionals66.

In 2008, the European Society of Human Genetics adopt-
ed a minimum profile of competencies in genetics, specific to 
general practitioners and nurses; and also another profile, spe-
cific to specialist physicians and nurses in areas other than ge-
netics, as well as to dentists67. Undoubtedly, the integration of 
genetics into health care requires basic knowledge of common 
genetic disorders and patterns of hereditariness, prevention 
measures, genetic tests and treatment innovations. But it also 
implies skills related to the ability to collect, record and inter-
pret a family history and to non-directive and non-coercive 
communication, as well as attitudes related to interdisciplin-
ary teamwork, confidentiality of information68-72.

International experiences in the scope of education show 
that much of the content in genetics continues to be discussed 
in the first two years of the medical course, which hinders the 
application of theoretical knowledge in clinical practice73,74,75. 
Pedagogical experiences in which genetics is addressed lon-
gitudinally, over the course of the entire medical course, inte-
grated with other subjects, have been recommended75,76,77.

On a national level, a survey conducted at medical 
schools between 2000 and 2003 showed that, despite be-
ing well established, the teaching of genetics was extremely 
varied and required definition in terms of the clinical objec-
tives78. Experiences have been reported in clinical internships 
at specialist associations for supporting disabled people79 and 
in systematized training for resident family and community 
physicians45.

PRESENTATION OF A PROFILE OF GENETIC 
COMPETENCY FOR BRAZILIAN PHYSICIANS

A working group, composed of five genetic physicians, all 
university professors, began the discussion about a specific 
profile in genetic competencies for physicians in Brazil, taking 
as a starting point a previous, broader document developed 
by the SBGM and aimed at health professionals in general4. 
Following rounds of debate by electronic correspondence a 
proposed matrix of specific competencies in genetics for phy-
sicians was constructed, which was published for consultation 
among the SBGM members.

Four essential competencies were defined aimed at allow-
ing medical graduates to conjecture a diagnosis of a geneti-

cally based condition; explain and propose to the patient the 
need to perform investigation to expand, confirm or rule out 
diagnostic hypotheses; and recommend genetic counselling. 
The four competencies specified were: (1) to recognise the ne-
cessity for continuing education, regularly examining one’s 
own clinical competency, identifying learning gaps and the 
advances of genetics and of genomics over time; (2) to identi-
fy individuals that present or can develop a genetic disorder 
and know how and when to refer the patient to a specialist in 
medical genetics; (3) to manage patients with previously diag-
nosed genetic disorders and/or birth defects, employing es-
tablished clinical guidelines in the scope of their professional 
role; and (4) to promote and stimulate clinical and education 
practices aimed at preventing genetic disorders/birth defects.

To devise the four competencies described above, a set 
of pieces of knowledge, skills and attitudes was outlined (Ta-
ble 1), which form the basis of the proposed competency pro-
file in genetics.

FINAL CONSIDERATIONS

A competency-based theoretical reference has been presented 
to support the teaching of genetics at Brazilian medical schools 
with the goal of training physicians who are more prepared to 
meet the current demands of the SUS. Devising a competency 
profile elucidates the recognition that physicians need essen-
tial minimum knowledge related to medical genetics, but also 
need certain indispensable skills and attitudes so that advanc-
es in genetics is adequately transferred into health care. That 
same competency profile can support permanent professional 
training actions in the area of genetics, so as to train SUS staff 
in relation to genetic disorders and birth defects.

The importance of physicians who are not specialists in 
genetics, especially those who work in PHC, is reinforced, 
especially in their recognition of patients and families who 
would benefit from specialist services and genetic counselling. 
In virtue of this conclusion, the proposal for this minimum 
competency profile in genetics being adopted in all Brazilian 
medical schools is defended.
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Table 1 
Knowledge, skills and attitudes necessary to attain the competency profile 

in genetics proposed by the SBGM for physicians in Brazil

K
no

w
le

d
ge

Recognise the importance of genetic disorders/birth defects in the local and national epidemiological context

Know the terminology and basic concepts used in medical genetics.

Know the classic patterns of inheritance within families and communities.

Recognise the importance of the genogram in assessing predisposition/susceptibility and the transmission of genetic disorders.

Have basic notions of morphogenesis and human physiology and of the role of genetics in these processes.

Know the basic principles of genetics and molecular biology (cellular division, chromosomal alterations, types of mutation, genetic 
code, etc.) and how they are associated to the formation of disorders, including aspects of carcinogenesis and neurogenetic disturbances.

Understand how the interaction of genetic, environmental and behavioural factors acts on the susceptibility at the onset and in the 
development of disorders, as well as on the maintenance of health and response to treatment.

Know the foundations of pharmacogenetics.

Recognise the main teratogenic agents and related preventive measures (especially alcohol and illegal drugs).

Recognise the main genetic risk factors - advanced parental age, consanguinity, family recurrence.

Know the preventive measures related to genetic disorders/birth defects - pre-conceptional folic acid, maternal immunizations, healthy 
living habits.

Recognise that genetic disorders are frequently multisystemic disturbances, requiring an interdisciplinary and multi-professional ap-
proach.

Know the principles and directives of the National Neonatal Triage Program.

Know the official and compulsory forms for registering genetic disorders/birth defects - Statement of Live Birth and Death Certificate.

Know genetic disorders/birth defects that are not rare, that is, that have a prevalence of more than 1.3 in every 2,000 individuals.

Know the main genetic tests used in clinical practice.

Know the bases of genetic counselling.

Know the health care network available at the three levels of complexity for individuals with genetic disorders/birth defect and their 
families.

Know the attributes of the genetic physician in his recognition and management of genetic/congenital disorders, with the purpose of 
engaging the referral/counter-referral system.

Know the principles of genetics and basic molecular biology associated to the oncological mechanisms and the consequent interface 
between genetics and oncology (oncogenetics).

Know the principles of basic genetics and their interface with neurological disturbances (neurogenetics).

Sk
ill

s

Gather information and interpret the genetic history of a family, including the construction of a genogram of at least three generations 
and recognition of inheritance patterns.

Recognise the variation of the normal phenotype and its morphological and functional alterations.

Adequately complete referral and counter-referral documents for patients with suspected or diagnosed genetic disorders and birth 
defects.

Use adequate communication skills and demonstrate awareness of the need for confidentiality and a non-directive approach to patients 
and their families.

Adequately use the technology available to obtain up-to-date information about genetics and genomics.

Recognise the main interfaces of genetics in different clinical fields in a multidisciplinary manner.

A
tt

it
ud

es

Respect non-directive and non-coercive genetic counselling.

Consider the patient’s cultural and religious beliefs with respect to his genetic inheritance when caring for people with or at risk of 
developing genetic disorders.

Perceive the importance and need for privacy and confidentiality.

Be aware of the social and psychological impact of a genetic diagnosis on the patient and their family.

Work in a cooperative and collaborative manner in a cross-functional and multi-professional health team.
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