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Abstract—Hearing loss caused by environmental or genetic factors concerns more than 10% of the world’s
population, leading to disability and considerable deterioration of the quality of life for deaf people. On the
average, one in 1000 children is born deaf with 50–60% of the cases having a genetic cause. Nonsyndromic
hereditary deafness is a monogenic disease with uniquely high genetic heterogeneity. The prevalence of some
forms of genetic deafness varies in different regions of the world and is determined, as for many other mono-
genic diseases, by the ethnic composition, isolation, founder and bottleneck effects, rate of consanguineous
marriages, and potential heterozygote selective advantage. It is assumed that some social factors (a long-
standing tradition of assortative marriages between deaf people combined with an increase in their social
adaptation and genetic fitness) have contributed to a high prevalence of hearing loss caused by mutations in
the GJB2 (C×26) gene. The breach of deep social isolation of the deaf some 300 years ago in Europe (and later
in the United States) with the establishment of schools for the deaf teaching sign language as a common com-
munication tool (linguistic homogamy) triggered these events. Computer simulation and comparative retro-
spective studies have shown that these social processes could have doubled the rate of GJB2 deafness in the
United States over two centuries. The information about the sociodemographic structure of deaf communi-
ties in the past is extremely limited by the almost complete lack of the relevant archival data. Nevertheless,
studies of the sociodemographic and medical genetic characteristics of deaf communities are now important
for both predicting the prevalence of various hereditary deafness forms and understanding the impact of
social factors on evolutionary processes in human populations.

Keywords: hereditary deafness, social processes, assortative marriages, GJB2 (C×26) gene mutations, agent-
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The hearing loss determined by either environmen-
tal or genetic causes concerns a considerable part of
the population, leads to disability and a significant
deterioration of the quality of life. The rate of genetic
deafness is at least one per 1500–2000 births (Marazita
et al., 1993; Morton and Nance, 2006), exceeding the
rates of the monogenic diseases included in the pro-
grams for mass neonatal screening (phenylketonuria,
approximately one per 10000 newborns; congenital
hypothyroidism, one per 4000–5000; galactosemia, one
per 15000–20000; cystic fibrosis, one per 3000–6000;
and adrenogenital syndrome, approximately one per
5000–15000 newborns), which makes this pathology a
serious social problem.

The research into genetically determined forms of
hearing loss mainly focuses on (1) the diversity of the

genetic control of hearing impairments; (2) prevalence
of hereditary hearing loss forms in different regions of
the world; and (3) factors that determine the accumu-
lation of particular forms of hearing pathologies.

DIVERSITY OF THE GENETIC CONTROL
OF HEREDITARY HEARING LOSS FORMS 
AND THEIR PREVALENCE IN DIFFERENT 

REGIONS OF THE WORLD
Clinical diversity and unique genetic heterogeneity

are characteristic features of hereditary hearing loss.
At least 300–400 syndromes are known with a hearing
impairment/loss as its clinical symptom (Toriello and
Smith, 2013); however, nonsyndromic (isolated) sen-
sorineural hearing loss is the prevalent form (~70%).
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Most cases of nonsyndromic hearing loss (75–80%) are
inherited in an autosomal recessive manner; 15–20%
cases, in an autosomal dominant manner; and 3–5%
cases are either linked to the X chromosome or deter-
mined by mtDNA mutations (Morton and Nance,
2006). About 140 genetic loci are currently known to
be associated with nonsyndromic hearing loss and sev-
eral tens of genes encoding various proteins that are
diverse in their structure and function (ion transport,
extracellular matrix, and cytoskeletal proteins; various
structural proteins; components of cell membranes;
adhesive proteins; transcription factors; and other pro-
teins with unknown functions) have been identified
(Van Camp and Smith, 2015). In addition, mtDNA
mutations associated with hearing impairments have
been detected in the mitochondrial genome; they
mainly affect the genes that control the mitochondrial
protein-synthesizing machinery, tRNA and rRNA
(MITOMAP: http://www.mitomap.org). The data on
mapping the loci and identification of the genes
responsible for hearing loss have been accumulated at
the Hereditary Hearing loss Homepage (http://hered-
itaryhearingloss.org), currently the most complete
database in the world on the genetic control of hearing
impairments (Van Camp and Smith, 2015).

Despite the wide diversity in the genetic control of
hearing impairments, it is known that the most prom-
inent pathogenetic contributor to the development of
nonsyndromic hearing loss in many populations of the
world is the GJB2 gene (13q11–q12, MIM 121011). In
particular, mutations in the GJB2 gene account for
~30–50% of the hearing loss cases in most European
countries (Morton and Nance, 2006) and for ~5–20%
in Asian populations (Park et al., 2000; Liu et al., 2002;
Ohtsuka et al., 2003; RamShankar et al., 2003; Watta-
nasirichaigoon et al., 2004; Dai et al., 2009; Tekin
et al., 2010). GJB2 encodes connexin 26 (Cx26), a gap
junction protein; its expression has been observed in
the inner ear’s tissues and skin, as well as in some other
tissues. Connexin 26 molecules form intercellular
channels for ion exchange in the inner ear’s tissues that
are necessary for normal sound perception. Mutations
in gene GJB2 damage the connexin 26 structure and
function eventually impairing sound perception and
causing irreversible hearing loss. Currently, over 300
mutations, polymorphisms, and unclassified varia-
tions of this gene sequence are known (Stenson et al.,
2014; Van Camp and Smith, 2015). The ethnic and
regional specificities of the GJB2 mutation rates, as
well as the prevalence of private mutations in different
populations of the world, have been clarified. Several
major recessive mutations in this gene prevalent in indi-
vidual populations have been identified. For example,
the c.35delG mutation is widespread in Europe (Gas-
parini et al., 2000; Rabionet et al., 2000); mutation
c.235delC, in several Asian countries (Park et al., 2000;
Liu et al., 2002; Ohtsuka et al., 2003; Dai et al., 2009);
c.167delT is characteristic for Ashkenazi Jews (Morell
et al., 1998; Lerer et al., 2000); p.Arg143Trp, for sev-

eral Western African populations (Brobby et al., 1998;
Hamelmann et al., 2001); p.Val37Ile is prevalent in
Southeast Asia (Wattanasirichaigoon et al., 2004);
p.Trp24*, in India (RamShankar et al., 2003); c.–
23+1G>A, among the Yakut (Barashkov et al., 2011;
Pshennikova et al., 2015); and the p.Trp172Cys muta-
tion is observed at a high rate among the Tuvinians
(Bady-Khoo et al., 2014a).

Since GJB2 gene mutations are the most important
cause of hereditary deafness, the molecular diagnos-
tics of hearing loss cases based on the search for muta-
tions in this gene have been elaborated in many coun-
tries.

Genetic and epidemiological studies in Russia have
succeeded in detecting ethnic and regional distinc-
tions in the prevalence of hereditary hearing loss cases
(Puzyrev et al., 1999; Zinchenko et al., 2003, 2007,
2009a, 2009b, 2012a, 2012b; Tarskaya et al., 2004;
Shokarev et al., 2005; Bady-Khoo et al., 2014b;
Pshennikova et al., 2015).

Until recently, the molecular diagnostics of hearing
loss in Russia was limited to screening of a single GJB2
mutation, c.35delG (Markova et al., 2002, 2008;
Nekrasova et al., 2002; Khidiyatova et al., 2002;
Zinchenko et al., 2003; Shokarev et al., 2005; Zhu-
ravskii et al., 2009; Sharonova et al., 2009), which is
the major cause of hearing loss in European countries.
This approach could hardly be an adequate diagnostic
methodology taking into account the specific ethnic
and geographic features of the GJB2 mutation spec-
trum among the multinational population of Russia.
The recent advent of DNA sequencing in molecular
diagnostics has allowed the detection of a wider range
of GJB2 mutations. As has been shown, the share of
hearing loss cases determined by GJB2 mutations in sev-
eral Russian populations may reach 40–50% depending
on particular region (Posukh et al., 2005; Osetrova et al.,
2010; Bozhkova et al., 2011; Bliznets et al., 2012; Bady-
Khoo et al., 2014a; Pshennikova et al., 2015).

Mutations in the SLC26A4 gene (pendrin, 7q22–
q31, MIM 605646) are likely to be the second most
prevalent in the list of genetic deafness causes, at least
in Asian populations, accounting for up to 10% of all
genetic hearing loss cases (Park et al., 2003; Tsuka-
moto et al., 2003; Lee et al., 2008; Du et al., 2013).

The information about the prevalence of genetic
deafness caused by mutations in other genes is rather
scarce. Consecutive Sanger sequencing of the overall
totality of genes controlling hearing impairments is
still unfeasible; only a few laboratories can perform
molecular diagnostics of the several other genes asso-
ciated with hearing loss (SLC26A4, MYO15, TMC1,
CDH23, and OTOF) besides GJB2. The etiology of
hereditary hearing loss still remains unsolved in many
cases after testing the most significant deafness genes.
Nonetheless, the next generation sequencing technol-
ogies, including whole exome sequencing (Brownstein
et al., 2011; Diaz-Horta et al., 2012; Sirmaci et al.,



856

RUSSIAN JOURNAL OF GENETICS: APPLIED RESEARCH  Vol. 6  No. 8  2016

POSUKH et al.

2012; etc.) have been recently used to solve the “many
genes–one phenotype” problem. Thus, new data on
the genes associated with hearing loss and specific fea-
tures in the prevalence of various hereditary deafness
forms in different regions of the world are expected.

It has been already clarified for some hereditary
hearing loss forms that, similar to many other mono-
genic diseases, their accumulation in a particular pop-
ulation is determined by several factors, such as the
ethnic composition, isolation, rate of consanguineous
marriages, as well as the founder and bottleneck
effects (Groce, 1985; Scott et al., 1995; Winata et al.,
1995; Van Laer et al., 2001; RamShankar et al., 2003;
Ben Arab et al., 2004; Lezirovitz et al., 2008; Sirmaci
et al., 2009; Barashkov et al., 2011; etc.).

However, it is postulated that unlike most heredi-
tary monogenic diseases, certain social factors,
namely, a long-standing tradition of assortative mar-
riages between deaf people (choice of the mating
parther according to pathological phenotype) com-
bined with an increase in their social adaptation and
genetic fitness, have also contributed to a high preva-
lence of GJB2 deafness (Nance et al., 2000; Nance,
2003; Nance and Kearsey, 2004).

SOCIAL FACTORS IN THE PREVALENCE
OF GENETIC DEAFNESS

In the past, hearing loss, interfering with the per-
ception of warning and alarming information, orienta-
tion, and social communication, drastically decreased
the fitness of a deaf individual; correspondingly, the
share of genetic deafness was comparatively small.

Currently, the trend of a steady increase in genetic
deafness determined by the GJB2 (C×26) gene is
observed in several European countries and the
United States (Morton and Nance, 2006). Computer
simulation has shown that the number of individuals
with deafness caused by recessive mutations in this
gene could have doubled over two centuries if the rate
of assortative matings between the deaf had increased
from 0 to 0.9 and their genetic fitness had increased
from 0 to 1 (Nance and Kearsey, 2004). It is assumed
that the establishment of schools for the deaf some 300
years ago in several European countries (somewhat
later in the United States) (Bender, 1981) triggered
these processes, as well as the further active develop-
ment of the sign language, a universal tool for commu-
nication of the deaf (Nance and Kearsey, 2004).

General information. Sign language (also signed
language) is an independent language that emerged
naturally or was elaborated artificially, which simulta-
neously combines hand shapes, orientation, and move-
ment of the hands, arms, or body and facial expressions.
Sign language is not international: at least 121 sign lan-
guages are recognized in the world (Ethnologue...,
2015). The first educational centers for children with
hearing impairments were established in France

(1760) and Germany (1778). The background for the
taught sign languages was natural sign languages that
developed in national deaf communities. This allowed
elaborating the sign variants of the French and Ger-
man languages supplemented with special methodical
signs for prepositions, grammatical genders, etc. The
French and German sign languages formed the back-
ground for many other national sign languages. For
example, the American Sign Language (ASL) was
developed based on the French school. Note that the
national sign languages now have their own structure
and history and are almost independent of the corre-
sponding spoken languages. The first special school
for deaf children in Russia was opened in 1806 in Pav-
lovsk and, similar to those in the United States, used
the French methodology. Later (1860), the special
school for the deaf utilizing the German methodology
was opened in Moscow. The modern Russian sign lan-
guage was formed based on these two schools and was
centrally disseminated in the former Soviet republics
by organizing schools and institutions for the deaf.
This explains the prevalence of a common sign lan-
guage on the territory of the former Soviet Union
(Prozorov, 2007).

THE DEAF COMMUNITIES—DEAF CULTURE
The common linguistic space (sign language)

enhanced the improvement of living conditions and
consolidation of the deaf people. In European coun-
tries and the United States, this brought about special
micro communities, the Deaf Culture, with their own
sign language, traditions, and culture (Padden and
Humphries, 1988; Andersson, 1991; Arnos et al., 1991;
Christiansen, 1991; Ruben, 1991; Prezioso, 1995;
Stern et al., 2002; etc.). Deafness in these communi-
ties is considered in a sociocultural aspect rather than
as a disability. In particular, the self-determination of
the deaf people affiliating themselves with the Deaf
Culture appears in writing the word Deaf with an
uppercase letter (Arnos et al., 1991). Among the
important sociodemographic characteristics of these
micro communities are a high rate of assortative mar-
riages between deaf partners, which is based on the lin-
guistic homogamy (use of sign language) and the posi-
tive attitude of deaf couples to the birth of deaf children
(Middleton et al., 1998, 2001; Stern et al., 2002).

For example, a structured, self-completion ques-
tionnaire was given to delegates at an international
conference on the “Deaf Nation” in the United King-
dom. The questionnaire had been designed to assess
attitudes towards genetic testing, interest in prenatal
diagnostics for deafness, and preference for having
deaf or hearing children (Middleton et al., 1998).
According to this questionnaire, 55% of the respon-
dents believed that genetic testing would do more
harm than good and 46% thought that its potential use
devalued deaf people. In addition, 60% of the respon-
dents would refuse to pass prenatal DNA diagnostics;
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16% were not sure; 8% did not answer, and only 16%
would agree to pass such testing. As for the preferred
hearing status of their child, 15% of the respondents
said that they would prefer to have deaf children; 74%
were not sure; 5% did not want to answer this ques-
tion; and only 6% would like to have a hearing child.
In a later study (Middleton et al., 2001), three cohorts
of respondents—(1) deaf, (2) hard of hearing or late
deafened, and (3) hearing individuals with either a
deaf parent or deaf child —were questioned for their
attitude to prenatal diagnostics for inherited deafness
and termination of pregnancy due to hearing status of
fetus. The results were that 21, 39, and 49% of the
listed cohorts, respectively, would consider the prena-
tal DNA test for deafness. However, only 6% of the
deaf respondents, 11% of the hard of hearing or late
deafened individuals, and 16% of the hearing respon-
dents would consider terminating a pregnancy if the
future child was found to be deaf. Of the deaf persons,
2% preferred to have deaf children and would termi-
nate pregnancy if the fetus was found to be hearing
(Middleton et al., 2001).

The All-Russia Society of the Deaf
(http://www.voginfo.ru/) was founded in the Russian
Soviet Federative Socialist Republic (Soviet Union) in
1926, currently comprises about 90000 persons with
hearing impairments, and has 79 regional and over
800 local offices over the territory of the Russian Fed-
eration. The main goals of the All-Russia Society of
the Deaf are to protect the rights and interests of peo-
ple with hearing impairments, their social rehabilita-
tion, integration in the community, and equalization
of opportunities.

As far as we know, the research focused on inte-
grated sociodemographic characterization of deaf
communities and the role of local and regional offices
of the All-Russia Society of the Deaf in the consolida-
tion of people with hearing loss have never been per-
formed in Russia.

ASSORTATIVE MARRIAGES AND MARRIAGE 
RATE OF THE DEAF

The distinct trend of an increase in the rate of assor-
tative marriages between deaf people observed in many
regions of Europe and the United States is most likely
determined by better social adaptation and consolida-
tion of the deaf using sign language (Schein and Delk,
1974; Rose, 1975; Arnos et al., 2008; Blanton et al.,
2010)

One of the relatively few integrated studies of the
sociodemographic characteristics of deaf communi-
ties in Europe by Carlsson et al. (2004/2005) has ana-
lyzed and compared the two largest deaf communities
in Sweden, living in Närke and Värmland counties.
These counties, similar in the main demographic
characteristics (total population and the number of
adults), differ in the degree of development of their

deaf communities. The association of the deaf in the
former county comprises 450 members and 82% of
them live in a large city, Örebro. As for the community
of Värmland, it has about 100 members and only 33%
of them live in the city of Karlstad, whereas the
remaining persons are dispersed over the county. Both
the preschool facilities and higher school education
are available for the deaf children in Närke, which has
the largest number of deaf university students in Swe-
den. The opportunities for the deaf children in Värm-
land are limited to preschool education. Thus, Närke
has a well-developed social infrastructure for the deaf,
and their consolidation is considerably higher com-
pared to Värmland. The degrees of assortative matings
in these two counties are in contrast to each other
despite the almost equal marriage rates of the deaf
(37.1% of deaf people were married in Närke and
35.1% in Värmland): 99% of the deaf had a deaf mate
in Närke and only 10% of such marriages were
recorded in Värmland (Carlsson et al., 2004/2005).

Blanton et al. (2010) have analyzed the data on the
alumni from Gallaudet University, the oldest univer-
sity for education of the deaf in the United States, and
report a high marriage rate of deaf people (0.88),
which is similar to the rate observed for their hearing
siblings (0.89), while the share of deaf-to-deaf mar-
riages (assortative marriages) was 79% (Blanton et al.,
2010). The 1970 National Census of the Deaf Popula-
tion in the United States recorded an 80–90% level of
assortative marriages among the deaf, which matches
the data from other sources (Rapin, 1978; Schein,
1978). Thus, a certain increase in this characteristic is
observed relative to the beginning of the 19th century
(75%) (Schein and Delk, 1974; Rose, 1975).

A significantly lower rate of assortative marriages
between the deaf has been observed in a few studies
covering other regions of the world (Chaabani et al.,
1995; Tekin and Arici, 2007, Tekin et al., 2010). For
example, the rate of assortative marriages between
deaf people in Tunisia is about 10–30% (Chaabani
et al., 1995); in Turkey, 46.8% (Tekin and Arici,
2007); and in Mongolia, 37.5% (Tekin et al., 2010).

The rate of the GJB2 (Cx26) genetic deafness,
which is correlated to the rate of assortative marriages
of the deaf in Europe and the United States, may reach
40–50% (Nance, 2003; Morton and Nance, 2006).
The contribution of GJB2 mutations to the etiology of
hearing loss in some Asian regions is considerably
smaller. For example, it does not exceed 5% in Mon-
golia, which, according to Tekin et al. (2010), is deter-
mined by the lower levels of consolidation and assor-
tative marriages there (37.5%), where teaching of sign
language commenced relatively recently. Indeed, the
first school for deaf children was opened in Ulan Bator
at the beginning of the 20th century but the sign lan-
guage remained rather primitive until 1995, when vol-
unteers of the American Peace Corps developed a
structured sign language corresponding to Mongolian
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language (Tekin et al., 2010). Some indirect evidence
for the traditional absence of deaf-to-deaf marriages
in China were obtained by the segregation analysis of
familial deafness in Shanghai: both parents were deaf
in only eight of 260 parental pairs of the examined deaf
probands (Hu et al., 1987).

REPRODUCTION OF THE DEAF

The parameters of reproduction are an important
measure for assessing the genetic fitness of both the
general population and groups of individuals with
genetic diseases. Several research teams have attempted
to compare the parameters of reproduction of the deaf
people (average number of children) with the corre-
sponding characteristics of the general population or
their healthy siblings (Schein and Delk, 1974; Hu
et al., 1987; Liu et al., 1994; Carlsson et al., 2004/2005;
Blanton et al., 2010; Tekin et al., 2010). In particular,
Blanton et al. (2010) have shown that the average
number of children in the married alumni from Gal-
laudet University was statistically significant smaller as
compared with corresponding parameter in their sib-
lings (2.06 and 2.26, respectively). However, as for the
mating types of the deaf, the average number of chil-
dren was higher in the deaf-to-deaf couples (2.11) as
compared with the marriages between a deaf and hear-
ing mate (1.85). Nonetheless, the general genetic fit-
ness of the deaf people independently of their marital
status and taking into account childless individuals
was reduced (0.88) (Blanton et al., 2010). Analyzing
the data of the 1970 National Census of the Deaf Pop-
ulation in the United States, Schein and Delk (1974)
demonstrated that the genetic fitness of women varied
from 0.31 to 0.77 (depending on the age cohort) as
compared with the general population of the United
States (Schein and Delk, 1974). Analysis of the repro-
duction parameters of the deaf in two Sweden counties
showed a lower average number of children per woman
(1.16 in Värmland and 1.33 in Närke) as compared
with the data for the general population of these coun-
ties (1.63–1.65). Note that the difference between
these counties was most likely determined by a statisti-
cally significant prevalence of childless deaf women in
Värmland as compared with Närke (43.7 versus 38.5%)
taking into account the population’s share of childless
women, amounting to 18.8 and 19.7 in Värmland and
Närke, respectively (Carlsson et al., 2004/2005). A
considerable decrease in the genetic fitness of the deaf
as compared with their normal siblings (0.6 and 0.78)
has also been demonstrated by two studies in China
(Hu et al., 1987; Liu et al., 1994). As for Mongolia, the
relative genetic fitness of the deaf (independently of
their marital status and taking into account childless
individuals) was 0.62 at a statistically significantly
decreased average number of children in the married
deaf (2.7) relative to their hearing siblings (3.6) (Tekin
et al., 2010).

Thus, the different approaches used in a few studies
of the parameters of reproduction of the deaf people
have shown that their genetic fitness expressed as the
average number of children varies, similar to other
human cohorts, depending on the geographical localiza-
tion, as well as sociocultural and ethnic environments,
but still remains lower than for hearing individuals.

NONCOMPLEMENTARY MARRIAGES
The probability to bear a deaf child varies in differ-

ent variants of marital pairs with genetic and nonge-
netic causes of deafness. Parents whose deafness is
determined by recessive mutations of the same gene
(noncomplementary marriages) can give birth only to
children with hearing loss caused by the same genetic
defect. Consequently, such marriages can consider-
ably increase the rate of a recessive mutation causing
deafness in the subsequent generations.

Arnos et al. (2008) have analyzed the marital struc-
ture of the deaf based on the monumental treatise
titled Marriages of the Deaf in America (Fay, 1898), a
unique collection of pedigrees of the deaf over 1801–
1894, and the corresponding data for the 20th century,
involving the data on the alumni from Gallaudet Uni-
versity and demonstrated a statistically significant
increase in the number of noncomplementary mar-
riages over the past 100 years (4.2% and 23.0%,
respectively) (Arnos et al., 2008). In addition, the
comparative analysis of the mutation rates for the
GJB2 (C×26) gene in the patients of three age cohorts
(born in 1921–1940, 1941–1960, and 1961–1980)
demonstrated a statistically significant increase in the
rate of GJB2 mutations over this comparatively short
time span (60 years) (Arnos et al., 2008).

COMPUTER SIMULATION OF THE IMPACT 
OF SOCIAL FACTORS ON THE PREVALENCE 

OF HEREDITARY HEARING LOSS FORMS
Mathematical and computer simulations are

widely used when studying epidemic (Sattenspiel and
Dietz, 1995; Hethcote, 2006; Mossong et al., 2008)
and nonepidemic (Di Rienzo and Hudson, 2005;
Peng et al., 2007; Hoban et al., 2012) diseases in order
to analyze and predict their prevalence in populations.
Agent-based simulation is currently among the most
popular approaches for the construction of computer
models in biology, including the simulation of various
diseases. Such approaches make it possible to con-
struct composite hierarchical (multiscale) models,
now regarded as one of the major tools in systems biol-
ogy (Ayton et al., 2007; Ferrer, 2007; Ferrer et al.,
2008; Martins et al., 2010; Twycross et al., 2010; Qu
et al., 2011). The agent-based simulation allowed it to
be demonstrated for the first time that the significant
growth in the share of the genetic deafness caused by
GJB2 (Cx26) gene mutations can be determined by
the long-term tradition of the assortative matings of



RUSSIAN JOURNAL OF GENETICS: APPLIED RESEARCH  Vol. 6  No. 8  2016

THE IMPACT OF THE SOCIODEMOGRAPHIC STRUCTURE 859

the deaf people and their increased genetic fitness
(Nance and Kearsey, 2004).

Along with the known factors influencing the rate
of many monogenic genetic diseases (ethnic composi-
tion of the population, isolation, founder and bottle-
neck effects, and the rate of consanguineous mar-
riages), it is assumed that certain social factors—a
long-term tradition of assortative marriages between
the deaf people combined with an increase in their
social adaptation and genetic fitness—have also sig-
nificantly contributed to the prevalence of genetic
hearing loss, at least its most frequent form caused by
the GJB2 (C×26) gene mutations.

Deaf communities are present in many countries of
the world; however, their structure and degree of con-
solidation in individual populations are different. The
attitude of society towards the deaf also varies in a wide
range from recognizing the Deaf Culture as a special
sociocultural community and the sign language as an
official language to pronounced social discrimination
of people with lost or impaired hearing. The sociode-
mographic characteristics (the rate of marriages, mar-
ital structure, reproduction, communicative opportu-
nities, quality of life, social status of the deaf, and
degree of isolation/inner consolidation) of deaf com-
munities are actively studied in European countries
and the United States. Such studies involving the con-
temporary data are very rare in other regions of the
world and the retrospective analysis of the correspond-
ing information is confined to a few studies in the past.
No such studies have been conducted in Russia.

Assessment of the potential role of the sociodemo-
graphic structure of the currently existing communi-
ties of the deaf people in combination with molecular
genetic studies of the hereditary hearing loss and com-
puter simulation of potential cause–effect relation-
ships between the sociodemographic parameters of
these communities and rates of certain genetic deaf-
ness forms is of both basic and applied importance.
These data will significantly clarify the role of social
factors in evolutionary processes taking place in
human populations and can be useful for the long-
term prediction of the prevalence of hereditary hearing
loss in the regions of interest.

Our research team is involved in obtaining the
structured data on the level of mating, specific features
in the marital structure, and parameters of reproduc-
tion of the people with severe hearing impairments in
several Siberian regions (Tuva, Altai, and Yakutia) to
compare these data with the distribution of GJB2 gen-
otypes in deaf individuals revealed by epidemiological
and molecular genetic studies (Posukh et al., 2005;
Barashkov et al., 2011; Bady-Khoo et al., 2014a,
2014b; Pshennikova et al., 2015). We believe that this
integrated approach will give a unique opportunity to
estimate, for the first time, the potential impact of
sociodemographic factors reflecting the current state
of the communities of the deaf people in various Sibe-

rian regions on the specificity of the genetic compo-
nent and its contribution to the etiology of hearing
loss. An agent-based simulation utilizing the totality of
the obtained sociodemographic, molecular genetic,
and population genetic data will make it possible to
clarify the potential trends in the prevalence of hered-
itary hearing loss in the examined regions of Siberia.
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