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Abstract

Genetic counseling is a relatively new profession that began four decades ago. Genetic 
counselors are master level-trained individuals who have specialized knowledge in medical 
genetics and counseling. About 83 % work directly with patients on a daily basis, while 
approximately 17 % work in laboratories or other non-patient contact areas. Genetic coun-
selors are trained to be nondirective and advocate for patient autonomy and informed con-
sent. The genetic counseling process involves drawing a family medical pedigree, reviewing 
medical records, performing risk assessments, explaining medical and scientific informa-
tion, discussing disease management, treatment and surveillance options, reviewing testing 
options, and facilitating the decision-making process. Genetic counselors believe that 
patients will make the best choice for themselves if their decision is made in the context of 
their belief systems and past experiences. Genetic counseling positions and subspecialties 
are rapidly evolving to meet patients’ needs. Given the speed of gene discovery, genetic 
counselors must work to keep abreast of knowledge of specific diseases, innovative testing 
methods, and new disease treatments and surveillance options.
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 Genetic Counseling: The Discipline 
and the Provider

Genetic counseling is a relatively new healthcare profession 
rooted in a combination of medical genetics and counseling 
theory. The first program to train master-level genetic coun-
selors was Sarah Lawrence College (New York) graduating
its first class of eight students in 1971 [1]. Due to the increasing
demand for genetic counseling services in the era of genomic 

medicine, by 2012, there were a total of 31 master-level
genetic counseling training programs in the USA and over
2,500 practicing genetic counselors [2]. The American Board
of Genetic Counseling (ABGC) provides accreditation for
genetic counseling programs that meet specific educational 
criteria and it administers a national certification examina-
tion for genetic counselors. Thirteen states now regulate the 
profession of genetic counseling requiring genetic counsel-
ors to obtain licensure prior to providing this service to citi-
zens of their state. Of the genetic counselors who provide 
direct patient counseling, approximately 32 % are employed 
in prenatal genetics, 22 % in cancer genetics, and 14 % in
pediatric genetic settings. Thirty-two percent of genetic 
counselors have expanded into other subspecialties, includ-
ing artificial reproductive technology (ART), neurology,
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psychiatry, cardiology, ophthalmology, and genomic and 
laboratory medicine. Approximately 9 % of genetic counsel-
ors work in diagnostic laboratories providing education and 
support to the patients and physicians who request help with 
genetic test selection and result interpretation [3]. Genetic 
counseling is a profession that actively responds to the 
changing landscape of medicine and matches the trends and 
needs in the healthcare marketplace.
Physicians with a subspecialty in genetics also provide

genetic counseling services. Physician geneticists have a
background in various disciplines such as obstetrics, pediat-
rics, and internal medicine have obtained specialty training 
in medical genetics and are board certified by the American 
Board of Medical Genetics (ABMG). As genomic medicine
evolves into mainstream healthcare, all providers will need 
some genetic training to be able to order appropriate tests for 
their patients and understand the clinical significance of 
molecular and genomic test results.

Genetic counseling is a process whereby a genetic coun-
selor (1) elicits a family history to construct a medical family
pedigree, (2) obtains necessary records to confirm reported
diagnoses, (3) determines the risk for occurrence or recur-
rence of a specific disorder(s), (4) communicates the natural
history of the disorder(s) and risk for recurrence, and (5)
explains screening, testing, or treatment options to the patient/
family in a nondirective manner helping them make the best 
possible adjustment to the condition(s). Table 3.1 summarizes 
the key stages of the genetic counseling process. In 2007, the
National Society of Genetic Counseling (NSGC) released an
expanded scope of practice which included genetic counsel-
ors’ ability to order genetic tests and perform clinical assess-
ments in accordance with state and federal regulations [4]. 
The scope of practice will need continual reassessment to 
meet patients’ needs in this rapidly evolving profession.

 Clinical Genetic Counseling

 Prenatal Setting

Women are referred for prenatal (and less commonly precon-
ception) genetic counseling and prenatal diagnosis for numerous 
reasons including advanced maternal age (>34 years), abnor-
mal screening test results, abnormal ultrasound findings, 
family history of an inherited condition, consanguinity, 
teratogen exposure, and multiple miscarriages or stillbirths. 
Although all women are at risk to have a child with a chro-
mosome abnormality, this risk increases with maternal age. 
Thus, advanced maternal age remains one of the most com-
mon reasons a woman is referred for prenatal genetic coun-
seling. In 2007, the American College of Obstetrics and
Gynecology (ACOG) recommended all women be offered
first- and second-trimester maternal serum screening (MSS)
for Down syndrome, trisomy 18, and open neural tube
defects [5]. ACOG stated that women of all ages should have
the option of invasive diagnostic testing. This is a large 
departure from when prenatal diagnosis was mainly offered 
to women 35 years and older in the 1970s and early 1980s.

Amniocentesis remains the most common prenatal diag-
nostic technique. The procedure involves guiding a needle 
through the abdominal wall into the uterus and withdrawing 
20 cc of amniotic fluid, which contains fetal cells, for cyto-
genetic and molecular analysis. Optimally, amniocentesis is 
performed under ultrasound guidance between 14 and 18
weeks of gestation, but can be performed safely throughout 
the remainder of pregnancy as well. It has been reported to
be associated with a fetal loss rate of 1 in 770 by experienced
practitioners [6]. Another diagnostic procedure, called chori-
onic villus sampling (CVS), involves removal of a small
amount of chorionic villi from the placenta, either transcer-
vically or transabdominally, to obtain fetal cells for testing. 
Although the miscarriage risk associated with CVS is greater
than that of amniocentesis at most centers, the advantage is 
that CVS can be performed in the first trimester of pregnancy
at 10–13 weeks of gestation [7]. A new screening test for 
Down syndrome, performed by isolating cell-free fetal DNA
in the maternal circulation, may significantly reduce the 
number of invasive diagnostic procedures performed. Early
publications indicate the sensitivity of this maternal blood 
test for Down syndrome is >98 % with a specificity of
99.8 %, which compares highly favorably to traditional 
maternal serum screening for Down syndrome with a sensitivity
of 60–93 % and specificity of 1–5 % [8].

Given the increasing sophistication of ultrasonography 
equipment and its routine use in pregnancy, most fetal anom-
alies such as neural tube defects, holoprosencephaly, 
 abdominal wall defects, or severe cardiac abnormalities are 
detected prenatally and rarely present unexpectedly in the 

Table 3.1 Process of genetic counseling

Precounseling
assessment

Construct medical pedigree, review pertinent
medical records, and perform clinical 
assessment

Risk assessment Calculate risk for occurrence using medical
pedigree, test results, medical literature, and 
Bayesian analysis

Counsel patient,
couple, or family

Explain medical and scientific information,
discuss disease management, treatment and 
surveillance options, review various testing 
options, facilitate decision-making process and 
order appropriate genetic test(s)

Follow up Summarize discussion in written form for
referring healthcare provider and consultant(s),
share information about support groups or 
patient-friendly information on the Internet,
provide referrals to psychotherapists or family 
therapists, as necessary

C.E. Miller



57

delivery room. Thus, prenatal genetic counselors often find 
themselves providing crisis counseling for individuals who 
have just been informed about a significant birth defect fol-
lowing a “routine ultrasound examination to confirm the 
pregnancy’s dates.” In fetal abnormality cases, when CVS or
amniocentesis is performed, consideration is given to order-
ing comparative genomic hybridization (CGH) instead of
just chromosome analysis since CGH can detect relatively
small regions of deleted or duplicated genetic material com-
pared with standard chromosome analysis [9].
Screening tests for single-gene disorders are recom-

mended for expectant individuals or those planning a preg-
nancy in “high-risk ethnic groups” (see Table 3.2). The 
specific criteria used to select tests for population screening 
is based on a number of factors such as incidence in the pop-
ulation to be screened, medical knowledge of the disorder, 
and sensitivity and specificity of testing methods. In 2001,
screening for cystic fibrosis (CF) was recommended but was
controversial for the following three reasons: (1) the major-
ity of expectant individuals would need to be offered screen-
ing; (2) the screening panel would not detect all carriers and
would have variable detection rates depending on ethnicity; 
and (3) insufficient numbers of genetic counselors were
available to provide informed consent [10]. Nevertheless,
cystic fibrosis screening was successfully implemented by 
obstetricians and other primary care providers and couples 
who screened positive were referred to a genetic counselor.
In 2011, in dramatic divergence from ACOG and the

American College of Medical Genetics (ACMG) testing
guidelines, several direct to consumer marketing companies 
began promoting carrier screening tests for expectant cou-
ples for hundreds of exceedingly rare conditions, many of 
which were unfamiliar for most healthcare providers. Thus, 

providing proper informed consent for such prenatal panels 
was and remains difficult, at best. Furthermore, when a
woman learns she is a carrier for a rare condition, a gene 
sequencing test may need to be offered to her reproductive 
partner since many of the mutations targeted on such panels 
represent a small percentage of the causative mutations for 
the specific condition. This may present two additional prob-
lems: (1) there may not be a clinical laboratory specifically
performing sequence analysis for the rare genetic disorder in 
question, and (2) even if one succeeds in finding such a labo-
ratory to perform sequencing, the reproductive partner 
may be found to have a variant of uncertain significance. 
This uncertainty may lead to confusion and high anxiety for 
a couple who thought that they were undergoing routine pre-
natal screening and would receive clear and clinically inter-
pretable results.
Preimplantation genetic diagnosis (PGD) offers an alter-

native to prenatal testing for couples who are at risk of hav-
ing a child with a genetic condition. Through in vitro 
fertilization (IVF), a single cell is removed from each
embryo, usually on day 3 at the 8-cell stage, and tested for 
the specific genetic condition or familial mutation; then, the 
unaffected embryos are transferred back to the mother. PGD
was first successfully performed in 1990 and is presently
being offered for many monogenic disorders and chromo-
some abnormalities [11]. However, PGD is not yet routine as
there are still many obstacles in the process related to the 
highly technical nature of the procedures and the difficulties 
in performing cytogenetic or molecular analysis on a single 
cell. The rate of pregnancy among patients undergoing IVF
and PGD varies, but rarely exceeds about one third. Genetic
counseling for couples considering PGD is imperative.
Couples need to understand the risks and benefits of these

Table 3.2 Disorders recommended for routine screening in specific ethnic groups

Ethnicity Disease Carrier frequency Recommended by
African, Mediterranean, Southeast
Asian, Middle Eastern

Alpha thalassemia 1 in 3 Africans ACOG

African, Mediterranean, Middle
Eastern, Asian Indian

Sickle cell anemia 1 in 12 African Americans ACOG

Northern African, Southern
European, Asian Indian

Beta thalassemia 1 in 12 Southern Europeans ACOG

Ashkenazi Jewish Tay-Sachs 1 in 30 ACMG, ACOG

Canavan 1 in 50 ACMG, ACOG

Familial dysautonomia 1 in 32 ACMG, ACOG

Bloom syndrome 1 in 100 ACMG

Fanconi anemia (type C) 1 in 89 ACMG

Gaucher 1 in 15 ACMG

Niemann-Pick (type A) 1 in 90 ACMG

Mucolipidosis IV 1 in 127 ACMG

All ethnicities Cystic fibrosis 1 in 25 Caucasians ACMG, ACOG

All ethnicities Spinal muscular atrophy 1 in 35 Caucasians ACMG
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complex procedures and the likelihood of a successful 
pregnancy. Couples need to weigh these factors against those
of standard prenatal diagnosis procedures. IVF and PGD are
very expensive, approximately $15,000 per cycle, and are
not covered by most insurance providers.
Prenatal genetic counselors explain the risks for various

genetic conditions, present patients with prenatal diagnostic 
testing choices, and discuss management and outcome 
options. They help patients make informed and autonomous 
choices by encouraging exploration of personal, spiritual, 
and cultural beliefs that affect decision making [12, 13]. 
Genetic counselors support patients who choose to continue 
affected pregnancies by arranging appointments with pediat-
ric specialists, fetal and pediatric surgeons, and neonatal 
intensive care physicians to help the family prepare for the 
delivery and offer to arrange contact with other families who 
have had a baby with the same condition. Genetic counselors 
also support patients who choose to terminate affected preg-
nancies by making the necessary referrals for the procedure, 
encouraging autopsy when the diagnosis is still in question, 
and providing referrals to support groups for individuals who 
have had a therapeutic abortion.

 Pediatric and Adult Setting

Genetic conditions can occur with unique symptoms at all 
stages of life, from birth defects in a newborn to cognitive 
changes in an older adult. When a baby is born with birth
defects or an individual at any age develops symptoms, the 
first step in clinical care is establishing an accurate diagno-
sis. Often medical geneticists are consulted by physicians 
caring for babies born with birth defects or other clinical 
symptoms to determine if there is one unifying syndrome or 
diagnosis that provides an explanation. Providing a diagno-
sis is helpful as it enables one to predict if the condition is 
associated with other problems that may develop over time, 
such as learning problems, behavioral disorders, cancers, or 
other medical conditions that are not present at the time of 
the examination. This may allow for early intervention, ther-
apy and medical screening to reduce the impact of, or risk 
associated with, the conditions. Early diagnosis also may
provide an explanation for likely causes of the condition and, 
therefore, potential recurrence risk for siblings or offspring 
of the affected individual. Up until 2010, chromosome analysis
was a first line test in the evaluation of developmental dis-
abilities, autism or multiple congenital anomalies. CGH
should be the initial test for these conditions because the 
detection of causative deletions or duplications at 15–20 % is
much higher than with chromosome analysis (3 %) [14].
Some individuals are affected with what appears to be a

genetic condition, yet even after undergoing many tests, the 

diagnosis remains elusive. Exome sequencing has been con-
ducted for such individuals on a research basis with a 25 %
success rate in determining a diagnosis [15]. In 2012, exome
sequencing also began to be offered on a clinical basis. 
Usually, in addition to sequencing the exome of the affected
child, the exomes of the parents also are sequenced to deter-
mine if the child has de novo mutations or recessive muta-
tions in the same gene from each parent. Analyzing such a 
large amount of data is very complex and requires an experi-
enced bioinformatics specialist. Genetic counselors often are 
involved with developing the consent forms for exome 
sequencing as well as consenting the family members par-
ticipating in exome sequencing research or clinical testing. 
Genetic counseling for exome sequencing is very time con-
suming because the genetic counselor, the patient, and their 
family members must consider what types of genetic variant 
information they are interested in learning about and are pre-
pared to hear. For instance, in addition to the variants identi-
fied that may be causative for the disease in question, 
mutations predisposing to other conditions such as cancer, 
heart disease, and dementia may be detected.
When newborn screening for phenylketonuria was first

available in the mid-1960s, the criteria developed to deter-
mine if a disorder should be considered for newborn screen-
ing included the following: (1) an acceptable treatment
protocol is in place that changes the outcome for patients 
diagnosed early, (2) the condition’s natural history is under-
stood, (3) there is an understanding about who will require
treatment, and (4) testing is reliable for both affected and
unaffected patients and is acceptable to the public [16]. 
Many states screened for only a few conditions up until the
late 1990s when tandem mass spectrometry (MSMS) tech-
nology was developed for newborn screening; then the num-
ber of conditions screened expanded dramatically. Now,
most states screen for at least the 29 rare, mostly metabolic, 
conditions recommended by ACMG in 2005 [17]. Many of
the new conditions being screened do not satisfy all of the 
criteria originally used for inclusion in newborn screening 
protocols. Genetic counselors often coordinate, or are heav-
ily involved with, state newborn screening programs and 
provide valuable information to pediatricians or other health-
care providers caring for newborns who have a positive 
screen for one or more of these rare disorders.

The increasing access to and availability of genetic test-
ing has improved the diagnostic capabilities for many disor-
ders. Diagnosis of a genetic condition brings emotional,
social, and financial burden for the patient and the family. 
Unlike many other areas of medicine, genetics has medical
implications beyond the patient, extending to the entire fam-
ily. Whether a diagnosis is made during the neonatal, pediat-
ric, or adult years, the importance of genetic counseling 
remains. The goals of genetic counseling for the patient and 
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the family following the diagnosis of a genetic condition 
include: education about the natural history of the condition 
and  medical implications; explanation of the genetic cause, 
mechanism of inheritance, and recurrence risks; identifica-
tion of appropriate social and emotional resources; attentive-
ness to the patient’s and the family’s reactions to the diagnosis 
and their coping strategies; promotion of the best possible 
emotional adjustment for the patient and family; and facilita-
tion of access to necessary medical and social services [18].

Genetic testing for diagnostic purposes is occurring more 
frequently without pretest counseling when ordered by a pri-
mary care provider or a specialist; however, once a positive 
test result is disclosed, patients are referred for genetic coun-
seling to assist them with understanding the meaning and 
implications of the test result.
Predictive genetic testing can inform individuals, prior to

the onset of symptoms, that they will develop or are at 
increased risk to develop a hereditary disorder. Experience
with predictive genetic testing for adult-onset conditions 
such as Huntington disease and hereditary cancer syndromes
has led to the development and strong endorsement of a mul-
tidisciplinary approach to predictive genetic testing that 
includes pretest and posttest genetic counseling protocols 
[19, 20]. This approach allows the patient to explore his or 
her motives for testing, expectations for testing, the risks and 
benefits of testing, and coping strategies prior to testing. Use
of this recommended counseling process is especially impor-
tant when no treatment or medical intervention is available 
for the disorder. Most predictive testing protocols require at
least two pretest counseling visits (see Table 3.3) to allow the 
patient time to consider the benefits and risks of testing, 
develop a support network during the testing process, and 
ensure voluntary participation in testing. Experiences with
Huntington disease testing have shown that patients are at
risk for adverse outcomes after the disclosure of predictive 
genetic test results, whether the result is positive or negative 
[21]. Result disclosure should be done in person by a genetic
counselor or healthcare professional knowledgeable about 
the disorder and the implications of the test result. Also, a 
support person for the patient should be present at the pre- 
and posttest counseling visits.

 Cancer Setting

Cancer genetic counseling, which developed in the early
1990s, is now the second most common area of specializa-
tion for master level-trained genetic counselors. Genetic test-
ing for inherited cancer syndromes can be useful for 
diagnosis and medical management for individuals with a 
tumor or cancer symptoms. For instance, women with breast
cancer who have an inherited mutation in BRCA1, a tumor- 
suppressor gene, may be counseled by their oncologist to 
consider mastectomy and chemotherapy instead of lumpec-
tomy and radiation. Furthermore, other at-risk family mem-
bers could have targeted testing for the familial mutation and 
those who test positive may consider undergoing risk- 
reducing prophylactic mastectomy and oophorectomy. 
Chapters 22–30 highlight the various issues related to molec-
ular testing for hereditary cancer syndromes, which include 
variable clinical utility, complex medical management 
options, dilemmas with molecular testing approaches, and 
testing in the research setting or during early transition of a 
test to the clinical laboratory. The potential risks and benefits 
associated with testing vary based on the specific hereditary 
cancer syndrome, as well as the patient and family history. 
The American Society of Clinical Oncology recommends
pre- and posttest counseling for individuals referred for can-
cer genetic testing [22]. The genetic counselor discusses the 
details of the genetic testing (detection rate, clinical utility,
recurrence risk, etc.), as well as early detection and preven-
tion options for individuals with a positive test result. Often, 
hereditary cancer syndromes increase an individual’s risk for 
cancer in multiple organ systems, which makes medical 
management, screening, and early detection more complex. 
For example, some individuals at risk for von Hippel-Lindau
syndrome need at least annual screening for brain and spine 
hemangioblastomas, retinal angiomas, pheochromocytoma, 
renal cell carcinoma, and other tumors.

 Informed Consent

In the healthcare setting, the process of informed consent is
a protection for patients. Prior to diagnostic testing or thera-
peutic intervention, the provider explains the procedure to 
the patient, along with the risks, benefits, and alternatives, so 
that the patient can voluntarily make informed decisions 
about diagnostic and treatment options [23]. Depending on
state law and laboratory standards, variation in informed 
consent requirements for genetic testing exist. Position state-
ments and guidelines for informed consent for genetic  testing 
are available for a growing number of conditions or groups 
of conditions. The majority of guidelines address issues 
related to predictive genetic testing. The NSGC recommends

Table 3.3 Elements of pretest predictive genetic counseling [20]

Obtain family history and confirm diagnoses

Review natural history and inheritance of condition, as well as a
priori risk

Discuss the benefits, limitations, and risks of testing, and the
confidentiality of test results

Discuss motives for testing, anticipated result, psychosocial
preparedness, and support system

Present alternatives to testing and assure that testing is voluntary and
informed consent is provided

3 Genetic Counseling
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obtaining informed consent prior to predictive genetic test-
ing for adult-onset conditions. Guidelines for informed con-
sent prior to genetic testing stress that this is more than 
having a patient read and sign a piece of paper. Informed
consent should be a communication process that fosters 
autonomous and informed decision making by the patient 
[24, 25]. Presentation of the key elements of informed con-
sent (Table 3.4) needs to be tailored to the individual patient’s 
learning style, educational and cultural background, and 
family situation to optimize the usefulness of informed con-
sent for the patient and their family. This is a time- intensive 
process that cannot be done by primary care physicians dur-
ing a routine office visit. The informed consent process also 
applies to collection of tissue or body fluids for genetic or
other research purposes [26].

 Genetic Testing for Children and Adolescents

The benefits and harms of genetic testing need to be care-
fully evaluated before proceeding with testing in children 
who may not be able to appreciate the implications of such 
results. When genetic testing directly impacts medical
management or treatment for a child with symptoms or 
clinical features of a condition, the benefits of testing are 
clear and the well-being of the child is being promoted. 
However, when genetic testing does not impact medical
management, or the condition in question will occur in 
adulthood, the implications of testing become more com-
plex and the benefits become less clear. The ACMG and the
American Society of Human Genetics wrote “Points to
Consider: Ethical, Legal and Psychosocial Implications of
Genetic Testing in Children and Adolescents” [27]. The 
recommendations are the following:

 1. Timely medical benefit to the child should be the primary 
justification for genetic testing.

2. Substantial psychological benefits to the competent
adolescent also may be a justification for genetic 
testing.

3. If the medical or psychological benefits of a genetic test
will not accrue until adulthood, as in the case of carrier 
status or adult-onset diseases, genetic testing should be 
deferred.

4. If the balance of benefits and harms is uncertain, the pro-
vider should respect the decision of the competent adoles-
cent and his or her family.

5. Testing should be discouraged when the provider deter-
mines that the potential harms of genetic testing in chil-
dren and adolescents outweigh the potential benefits.

Education and counseling for the parents and the child, at
an appropriate level, should be provided. The benefits and 
harms related to medical issues, psychosocial issues, and 
reproductive issues need to be presented and discussed. 
Children and certainly adolescents have decision-making
capacity. The child’s competence and wishes should be 
assessed prior to genetic testing and carefully balanced with 
parental authority. This is especially true for adolescents who 
can articulate a specific opinion that differs from that of his or 
her parents [27]. Assent from the child or adolescent should be 
obtained in addition to informed consent from the parents.

 Legal Protection

In the past decade, there was great concern about the risk for
health insurance discrimination related to testing for predis-
position to various familial cancer syndromes and adult 
onset conditions such as Huntington disease. With the pas-
sage of the Genetic Information Nondiscrimination Act
(GINA) in 2008, a federal law that protects Americans from
being treated unfairly because of differences in their DNA
that may affect their health, this concern has largely been put 
to rest as GINA provides protection against health insurance
and employment discrimination. Even so, GINA does not
provide protection against life insurance, disability insur-
ance, or long-term care insurance discrimination [28]. 
Furthermore, GINA does not provide protection for federal
employees or those who are employed by companies with 
less than 15 individuals. Genetic counselors need to explore
whether their patients are protected from health and employ-
ment  discrimination and incorporate this into the discussion 
of risks and benefits of genetic testing.

 Other Roles for Genetic Counselors

 Research Testing

Genetic counseling can be valuable to individuals who are 
participating in research genetic testing. Research partici-
pants may have difficulty understanding the purpose, risks, 

Table 3.4 Key elements of informed consent for genetic testing

Discussion of purpose of the test and risks of procedures involved in
obtaining a sample for testing

Clinical utility of the test and interpretation of all possible test results
(positive, negative, uncertain, test failure)

Discussion of risks, benefits, and limitations of testing (including
psychosocial, cultural, and financial)

Presentation of alternatives to genetic testing

Description of the procedure for communication of results

Confidentiality of test results

Voluntary nature of informed consent
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and benefits of the study. In addition, many participants have
expectations of receiving research testing results and do not 
appreciate the limitations of reporting results in the research 
setting. Therefore, consent forms created by genetic counsel-
ors in language understandable to the general public are a 
critical component of genetic research. Disclosure of genetic
research results to participants is optimally done by a profes-
sional able to provide genetic counseling. For many rare con-
ditions, clinical testing is not available; therefore, research 
testing is the only option for families. When genetic testing
is transitioning from research to the clinical setting, a genetic 
counselor can be a liaison between the participant and the 
laboratory and be responsible for informed consent and 
 disclosure of results.

 Genetic Counselors Working in the Laboratory

Genetic tests differ in many ways from other laboratory tests. 
One difference is the necessity for the laboratory to receive 
clinical information, including the patient’s symptoms and 
family history, for proper interpretation of test results. Genetic 
counselors understand the clinical information needed by 
molecular laboratories to interpret specific genetic tests. 
Additionally, genetic counselors can review the clinical infor-
mation provided to determine whether the test ordered is the 
most appropriate and cost-effective test given the patient’s 
symptoms and family history. One study of genetic counselors 
who reviewed thousands of genetic test orders for a laboratory 
over a 10-month period revealed that greater than one-third of
complex genetic tests were misordered [29]. Oftentimes, other 
healthcare providers do not understand the importance of 
obtaining medical records documenting a familial condition. 
For example, if a patient requests testing for spinocerebellar
ataxia (SCA) because this condition has been diagnosed in a
sibling, the specific type of SCA must be determined, as there
are currently 17 causative genes and commercial testing is 
available for only about 9 of the 17 genes. If the individual
requesting the test does not know the specific SCA type, one
could order testing for all of the commercially available types; 
however, a negative result would not eliminate the individu-
al’s risk because the proband may have one of the SCAs not
included in the testing. A genetic counselor can work with an 
at-risk individual to obtain the necessary family history infor-
mation and documentation so that the most accurate and 
 efficient approach to testing can be used and the interpretation 
of the results will be more informative. An accurate and com-
prehensive family history is a valuable tool in a diagnostic 
evaluation as it can be used as a medical screening tool, estab-
lish a pattern of inheritance, identify individuals at risk, and 
determine strategies for genetic testing.
Understanding the clinical validity of a genetic test

result can be difficult for both healthcare providers and 

patients. However, the sensitivity and specificity of the test
method used by the testing laboratory are paramount to the 
interpretation of the results [12]. Many molecular, bio-
chemical, and cytogenetic laboratories have genetic coun-
selors on staff who can be a useful resource for other 
healthcare providers and the public. They are able to pro-
vide the necessary education and information to determine 
the appropriate approach to genetic testing, facilitate the 
details of ordering a test, and help interpret and communi-
cate test results (Table 3.5).

 Summary

The goals of genetic counseling are to address the informa-
tional and emotional needs of patients and their families [13]. 
For example, the explanation of risks and benefits associated
with a genetic test that is tailored to a patient’s educational 
needs as well as their family, social, and cultural background 
facilitates informed decision making by promoting patient 
autonomy and informed consent. The key goals of genetic 
counseling for most patient encounters include the following:

• Obtain and interpret family medical history information.
• Educate patients so that they understand the medical and
genetic information (inheritance and recurrence risks)
needed to make health-management decisions and under-
stand their condition.

• Promote informed decision making and informed consent.
• Be aware of nontechnical factors (social, cultural, finan-
cial, and emotional factors) that influence patients in the
decision-making process.

• Foster genetic competence in patients and families.
• Identify social and professional resources for patients.

As genetic testing expands and is incorporated into 
mainstream healthcare, especially for disease prevention 
and treatment (pharmacogenetics) for common disorders,
pre- and posttest genetic counseling for every test will not 
be feasible. However, genetic counseling services need to
be available to assist healthcare providers and patients 
with education and support facilitating safety in genetic 
testing.

Table 3.5 Genetic counselors working in the laboratory

Obtain test-specific clinical information and family history to ensure 
that the most appropriate test is performed

Facilitate or document the informed consent process to assure that
the patient's autonomy is protected

Assist referring physicians and patients with understanding the test 
results and implications for the patient and family members

Facilitate collection of appropriate family samples for clarifying the
significance of variants of uncertain significance
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