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Abstract

According to the US Centers for Disease Control and Prevention (CDC) definition, genetic counseling is a process in which
information is presented about how genetic conditions affect a patient or his/her family. A genetic counselor collects a
patient’s personal and family health history to promote the family’s awareness and perception of specific genetic diseases,
testing risks and advantages, disease management, and assessment of available therapeutic options. Intellectual disability (ID)
and deafness are two common disabilities with considerable impacts on the quality of life of patients and their families. The
present research has investigated the role of genetic counseling in the screening and prevention of deafness and 1D based on
the studies published in the Web of Science, PubMed, and Google Scholar databases between 2015 and 2023. Genetic
counseling can be employed as an influential tool in screening, early diagnosis, and prevention of ID and deafness.
Considering that many cases of ID and deafness are rooted in individual genetics, genetic counseling can help lessen the risk
factors of developing these disabilities and improve the quality of individual and family life. The effect of genetic counseling,
as an influential tool, on screening, early diagnosis, and prevention of ID and hearing loss is also assessed.
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Introduction

G enetic counseling is the process of investigating
individuals and families who are at risk of genetic

disorders. During this process, the genetic counselor
helps the clients perceive the medical, psychological, and family
consequences of the disease. According to the World Health
Organization (WHO) definition, any disability in an individual
that impedes him/her from carrying out a normal role is called
disability. Based on the WHO report, genetic factors account for
approximately 20% of all disabilities. Environmental factors are
also the cause of most disabilities around the world. Common
disabilities across the world include visual impairment, deafness
or hearing loss, mental health disorders, intellectual disability
(ID), acquired brain damage, autism spectrum disorder, and
physical disability, among which physical-motor disabilities, ID,
deafness, and blindness are four main groups registered in
Welfare Organization of Iran.

Methods

In this review article, the Web of Science, PubMed, and
Google Scholar databases were used and searched to find related
studies based on the mentioned keywords from 2015 to 2023.
Then, the categorization was carried out based on two general
categories of the role of genetic counseling in ID and deafness.

Conclusion

Mental disability: Mental disability is a status in which an
individual has considerable limitations in cognitive functions
and adaptive skills. According to the American Association on
Intellectual and Developmental Disabilities (AAIDD),
diagnostic criteria for ID consist of an intelligence quotient (1Q)
score below 70-75 and considerable limitations in adaptive
functioning that typically emerge before 18 years of age. From
the perspective of etiology, ID can be categorized into genetic
factors, environmental factors, acquired factors, and unknown
factors. Genetic factors are the causes of about 25-50% of ID
cases. Genetic factors are evaluated in two categories, in which
syndromic causes account for 49% and non-syndromic causes
account for 51% of cases. Furthermore, ID can stem from
various factors, including environmental conditions (30%).
Various types of genetic counseling in pre-pregnancy genetic
counseling related to ID include a complete evaluation of
medical history, family history, the old age of the mother,
previous pregnancies influenced by chromosomal abnormalities,
or some genetic conditions in the family. Genetic counseling
during pregnancy is beneficial for parents who may be worried
about the risk of having a child with an ID. At the time of
genetic counseling during pregnancy, the counselor may request
tests such as chorionic villus sampling (CVS) or amniocentesis.
In genetic counseling after childbirth, the results of genetic tests,
along with the consequences of the family history of the disease,
are assessed. The most common ID-related syndrome in both
genders is Down syndrome, followed by Fragile X syndrome
and Rett syndrome in males and females, respectively.

Hearing loss or deafness: Hearing is a sensory process in
which sound waves are identified and interpreted by the auditory
system. The normal hearing threshold is 15 db, and the process

of a normal conversation takes place at the threshold of 45-60
db. According to the WHO report, about 466 million people
worldwide have hearing loss, and if preventive actions are not
taken, this number will reach over 900 million people by 2050.
According to the WHO report, the prevalence of hearing loss
differs among different populations (according to religion,
ethnicity, culture, and geography). The rate of intermarriage in
the Middle East is about 20-70%. Studies in Iran have indicated
that the prevalence of hearing loss is considerably higher among
children born to parents with intermarriages compared to those
born to parents with non-intermarriages. Etiologically, deafness
is categorized into three categories: Genetic origin, non-genetic
origin, and unknown origin. Factors such as exposure to loud
noise that can harm the hair cells of the inner ear, aging, various
types of infection, physical trauma, side effects of some
chemotherapy drugs and antibiotics, accumulation of earwax in
the ear, and the presence of a tumor in the brain or ears are all
factors that predispose an individual to non-genetic deafness or
hearing loss. Over 400 hearing loss-related syndromes are
known, with the most common related syndromes including
Pendred syndrome, Usher syndrome, Treacher Collins
syndrome, and Alport syndrome. Pendred syndrome is an
autosomal recessive disorder influencing hearing and the thyroid
gland. Individuals with Pendred syndrome usually have mild to
moderate hearing loss existing from birth. Usher syndrome is an
autosomal recessive genetic disorder, which is known as the
most common genetic cause of combined deafness and
blindness. Treacher Collins syndrome, a rare genetic disorder
with an autosomal dominant inheritance pattern, is caused by a
mutation in one of the three TCOF1, POLR1C, and POLR1D
genes and influences the development of bones and other facial
tissues. Most Treacher Collins cases are caused due to mutations
in the TCOF1 gene. Alport syndrome, as a rare genetic disorder,
affects the kidneys, ears, and eyes and stems from mutations in
the COL4A5 gene on the X chromosome. Branchio-oto-renal
(BOR) syndrome is caused by mutations in multiple different
genes, including EYAL, SIX1, SIX5, and PAX2. These genes
play a critical role in the primary development of various body
tissues, including the ears, kidneys, and neck. On the other hand,
non-syndromic deafness accounts for about 50-60% of all cases
of congenital hearing loss all around the world. However, the
exact percentage differs depending on the research population
and other environmental factors affecting it so that, in Iran, it
encompasses about 76% of all cases of congenital hearing loss.
At present, there are 115 genes responsible for non-syndromic
hearing loss (NSHL) consisting of 45 autosomal dominant
genes, 73 autosomal recessive genes, and 5 X-linked genes and
Y-linked auditory neuropathy, respectively. About 70% of
deafness cases are non-syndromic, which is strongly
heterogeneous and more than 100 loci have been detected in it,
the most common of which is autosomal recessive NSHL
(ARNSHL). Fifty percent of autosomal recessive mutations are
because of mutations in connexin 26. Since intermarriages are
prevalent in Iran, many experts recommend genetic counseling
for couples who intend for such marriages, particularly if there is
a family history of genetic disorders, too.

Genetic counseling can help families understand the odds of transmitting common

genetic disorders, such as ID and deafness, to future generations. It also helps identify

potential risks and provides guidance regarding how to minimize these risks.
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