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SUMMARY
For intervention of any communication disorder, pre-

vention is the first and crucial component. Communication
disorder is an umbrella term, which includes a variety
of speech, language, and hearing disorders. Hearing impair-
ment and hearing loss cause considerable damage to com-
munication skills in children and adults. The communica-
tion disorders require timely and proper inverventions by
interdisciplinary teams. In the present survey, some effec-
tive clinical practices reported in the current world litera-
ture are consisely described.
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INTRODUCTION:
Hearing impairment is one of the communication

disorders of the 21st century constituting a public health
issue as it affects communication, academic success, and
life quality of students [1]. Most cases of hearing loss be-
fore 15 years of age are avoidable, and early detection can
help prevent academic delays and minimize other conse-
quences. Recently, the broader implications of hearing loss
for the health and functioning of older adults are demon-
strated in epidemiologic studies [2]. The findings on the
association between hearing loss and poorer health out-
comes form the foundation for national initiatives in the
USA on hearing loss and public health ranging from the
Aging and Cognitive Health Evaluation in Elders clinical
trial to the Over-The-Counter Hearing Aid Act.

For intervention of any communication disorder,
prevention is the first and crucial component [3]. Commu-
nication disorders are hidden disabling conditions that af-
fect the social and emotional well-being, cognition, behav-
iour [4], academic achievement in the school and college
years and vocational choices later in adulthood [5].  Com-
munication disorder is an umbrella term, which includes a
variety of speech, language, and hearing disorders [6]. Al-
though several studies describe the communication disor-
ders in a variety of ways, clear and empirically derived defi-
nitions and classification systems are lacking [3]. This al-
ways results in poorly developed evidence, based on which
most identification and management of communication dis-
order is done across the globe [7]. 
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Social epidemiology of communication disorders
and hearing impairment

The analysis of epidemiological and economic data
for industrialized countries, North America, and the United
States shows that communication disorders are estimated
to have a prevalence of 5% to 10% [5]. People with com-
munication disorders may be more economically disadvan-
taged than those with less severe disabilities. Individuals
with severe speech disabilities are more unemployed or in
a lower economic class than those with hearing loss or
other disabilities. Communication disorders may cost the
United States from $154 billion to $186 billion per year,
which is equal to 2.5% to 3% of the Gross National Prod-
uct.

The prevalence of speech disorders in 10425 primary
school students in Australia is estimated [4]. Stuttering is
identified in 0.33%, voice disorder in 0.12%, and speech-
sound disorder in 1.06% of the cases. There is a higher
prevalence of speech disorders in males than in females.
As grade level increases, the prevalence of speech disor-
ders decreases. The students with a speech disorder are more
likely to be in the higher socioeconomic groups. There is
a difference between the perceived and actual level of sup-
port provided to these students.

In an institution-based study, the prevalence rate of
auditory impairment among the patients with communica-
tion disorders in Minimal, Kartanaka, India, amounts to 62%
[8].

Within a door-to-door survey of 15441 individuals
from 15 villages in India, irrespective of their age and gen-
der, prevalence of individuals at risk of communication dis-
orders is 6.07% [9]. Among those at risk, the prevalence of
audiological and/or otological disorders is 90.58% and that
of speech and language ones is 9.42%. Communication dis-
orders are more common in males compared to females. The
prevalence of severe and moderately severe hearing loss is
higher than other degrees of this disorder.

In Sao Paulo, Brasil, the examinations of speech,
language and myofunctional oral aspects of 2980 children
aged one to 11 years identify primary communicative dis-
orders in 125 children that represents a prevalence rate of
4.19% [10]. The most common idiopathic speech-language
disorders are articulatory disorders, oral language delays,
myofunctional and neurovegetative disturbances.
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Interventions to hearing improvement in adults
with communication disorders

Twelve papers describing hearing interventions in
adults aged over 50 years with dementia and adult-onset
hearing impairment having received a hearing intervention
in relation to cognitive function, rate of decline, psychiat-
ric symptoms, hearing-related disability, quality of life,
and/or caregiver burden outcomes are retrieved in elec-
tronic data-bases and analyzed [11]. One high-quality
randomized controlled trial of a hearing aid intervention
is identified. Provision of hearing aids, assistive listening
devices, communication strategies, hearing aid trouble
shooting, and cochlear implantation are included. There is
no consistent evidence of the positive impact of hearing
interventions on cognitive function, rate of cognitive de-
cline, quality of life, or caregiver burden. Sensory interven-
tions may promote better outcomes, but there is a need for
properly powered, controlled trials of hearing interventions
on outcomes relevant to people living with dementia.

The multi-step development of a new intervention
designed to support hearing function in people living with
dementia in their own homes is described [12]. This pro-
gramme is based on the process of ‘intervention mapping’
in study centres in Manchester, Nicosia and Bordeaux and
comprises four integrated steps, designed to address the fol-
lowing: i) scoping the gaps in understanding, awareness
and service provision for the hearing impairment care needs
of such people; ii) investigating the support care needs
through a literature search, stakeholder surveys, focus
groups, semi-structured interviews and an expert reference
group; iii) refining the prototype by additional input from
stakeholders using focus groups and semi-structured inter-
views; and iv) field testing the draft intervention using an
open-labelled, non-randomized feasibility study, integrat-
ing feedback from these people and their significant oth-
ers to develop the final intervention ready for full scale de-
finitive trialling.

A protocol to field test a newly-developed home-
based intervention, designed to optimise sensory function-
ing in people with dementia in three European sites is
analyzed [13]. In a multisite, single arm, open label, feasi-
bility study, 24 participants with dementia are assessed for
hearing impairments and prescribed a hearing aid. Each
participant has a study partner (‘dyads’). A subset of dyads
receives ‘sensory support’ from a ‘sensory support thera-
pist’, comprising home visits over 12 weeks. The therapist
offers the following intervention: adherence support for
corrective devices; adaptations to the home environment
to facilitate sensory function; communication training; and
referral to community-based support services. The primary
outcomes are process measures assessing the feasibility,
tolerability and acceptability of: i) the intervention com-
ponents; ii) the method of implementation of the interven-
tion and iii) the study procedures, including outcome as-
sessment measures. This feasibility study is a necessary step
in the development of a complex, individualized, psycho-
social intervention.

The complex management includes seven compo-
nents [13]. Component 1 includes identification and cor-

rection of any vision or hearing impairment. If needed, hear-
ing aids aer provided. Component 2 represents a continu-
ous training in the correct use of sensory devices. The ad-
herence and correct usage of the prescribed hearing aids is
ensured. Component 3 consists in communication training
as communication difficulties are a barrier to living well
with dementia and sensory impairment. Working with dyads
improves communication using adapted, evidence-based
materials. Component 4 includes home-based functional
assessment and goal setting. Component 5 refers to health
and/or social care services in the community as indicated
by the assessments and goal-setting exercises. Component
6 provides supplementary sensory devices to enhance the
home environment. Component 7 aims at fostering social
inclusion through hobbies/interests/social groups.

People with dementia and sensory impairment may
become isolated from family and the wider community [14].
It is important to link dyads to community groups and re-
sources based on their hobbies and interests.

Studies on usage of direct-to-consumer hearing de-
vices mainly focus on older adults with hearing loss and
report consistently positive results in clinical and self-re-
ported outcome measures [15]. There are improvements in
auditory ability, communicative function, social engage-
ment, quality of life, and reduction of self-reported hear-
ing disability.

In a systematic literature review of 13 publications
retrieved from CINAHL, MEDLINE, and PsycINFO using
EBSCOhost, three categories of direct-to-consumer hearing
devices are analyzed: i) personal sound amplification prod-
ucts; ii) direct-mail hearing aids, and iii) over-the-counter
hearing aids [16]. Three domains are identified: 1)
electroacoustic characteristics, 2) consumer surveys, and 3)
outcome evaluations. Some devices meet the stringent
acoustic criteria used for hearing aids, while other ones pro-
duce dangerous output levels (i.e., over 120-dB sound pres-
sure level). Although direct-mail hearing aids and personal
sound amplification products are associated with lower sat-
isfaction when compared to hearing aids purchased
through hearing health care professionals, 5%-19% of pa-
tients with hearing loss purchase hearing aids through di-
rect-mail or online. There are positive outcomes of over-
the-counter devices, especially when a hearing health care
professional supports these users.

The analysis of a longitudinal sample of 154’783
persons aged ≥65 years in Germany with incident demen-
tia diagnosis and hearing impairment between 2006 and
2010 shows that patients with bilateral (hazard ratio =1.43;
p<0.001) and side-unspecified (hazard ratio =1.20;
p<0.001) hearing impairment have higher risks of demen-
tia incidence than patients without this disorder [14]. The
effect of hearing impairment is only partly mediated
through otorhinolaryngologist’s utilization. Significant in-
teraction between hearing impairment and specialist care,
care level, and institutionalization, respectively, indicates
moderating effects. The importance of the association be-
tween hearing impairment and dementia is underlined.

The benefit of having preserved acoustic hearing in
the implanted ear for speech recognition in complex lis-
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tening environments is assessed in 21 English-speaking and
17 Polish-speaking cochlear implant recipients under dif-
ferent conditions [17]. There are small, but significant, im-
provements in performance (1.7-2.1 dB and 6-10 percent-
age points) for the best-aided condition versus the bimo-
dal one. Postoperative thresholds in the implanted ear cor-
relate with the degree of electric and acoustic stimulation
benefit for speech recognition in diffuse noise. There is a
significant correlation between interaural time difference
threshold at 250 Hz and electric and acoustic stimulation-
related benefit for the adaptive speech reception threshold.
The preserved low-frequency hearing improves speech un-
derstanding for cochlear implant recipients.

The effectiveness of a recently developed, low-
cost‚‘over-the-counter‘ style hearing aid in 19 elderly pa-
tient with mild to moderate mixed or sensorineural hear-
ing loss during a three-month period is evaluated [18].
Three questionnaires (the Client-Oriented Scale of Improve-
ment, the International Outcome Inventory for Hearing Aids
and the Profile of Hearing Aid Performance - Chinese ver-
sion) are completed and an open-ended interview is con-
ducted. This hearing aid provides appropriate amplifica-
tion and benefitd from improved communicative abilities
for these patients as 16 of the patients (84.21% of the cases)
use their hearing aid from at least one to over eight hours
each day. All the patients consider the low-cost instrument
‘worth the trouble’ of wearing. While wearing their hear-
ing aids, the patients experience difficulties only infre-
quently in most everyday listening situations.

In speech-in-noise listening experiments involving
21 young adult listeners, speech samples by older adults
with normal hearing and older adults with hearing loss are
rated and perceived as less intelligible than those of young
subjects [19]. The presence of presbycusis affects the clear
speech strategies adopted by older adults with hearing loss
talkers and task effectiveness. They show some adaptations
consistent with an increase in vocal effort, and it takes them
significantly longer than the young subjectsto complete the
diapix task. The relative energy in the 1-3/kHz frequency
region of the long-term average spectrum best predicts the
intelligibility of speech samples and task transaction time
in simulated hearing loss status. Even mild presbycusis in
‘healthy aged’ adults can affect the dynamic adaptations
in speech beneficial for effective communication.

Interventions to hearing improvement in children
with communication disorder

Medical care should be provided to communication-
disabled children by otolaryngologists in cooperation with
speech language hearing therapists [20]. Examination of
infants by speech language hearing therapists enables early
detection of variously disabled children, and thereby makes
it possible to initiate necessary care quickly. A significant
improvement of treatment quality is a major benefit of such
collaboration.

The growth of early vocabulary and its composition
during the first year after cochlear implant activation is ex-
amined in 20 children (12 boys and eight girls at a mean
age at cochlear implant activation of 12.9 months) [21].

Vocabulary size is assessed with the Finnish version of the
MacArthur Communicative Development Inventories In-
fant Form and compared with normative data. Vocabulary
composition is analysed in relation to vocabulary size. De-
spite clear vocabulary growth over time, children with bi-
lateral cochlear implants lag behind their age norms in re-
ceptive vocabulary during the first 12 months after coch-
lear implant activation. In expressive vocabulary, 35% of
the children are able to catch up with their age norms while
55% of the children lag behind them. In receptive and ex-
pressive vocabularies of 1-20 words, analysis of different
semantic categories indicates that social terms constitute
the highest proportion. There is a significant main effect
of time, gender, maternal education and residual hearing
with hearing aids before implantation on early receptive
vocabulary growth. Time and residual hearing with hear-
ing aids has a significant main effect on expressive vocabu-
lary growth, too.In four children who have received their
first cochlear implant under 12 months of age, the effects
on auditory development are determined using the German
LittlEARS Auditory Questionnaire, closed- and open-set
monosyllabic word tests, aided free-field, the Mainzer and
Göttinger speech discrimination tests, Monosyllabic-Tro-
chee-Polysyllabic test, and Listening Progress Profile test
[22]. These children reach open-set monosyllabic word dis-
crimination at an age of 24 months. Listening Progress Pro-
file test results improve over time, and children recognize
100% of words in the Monosyllabic-Trochee-Polysyllabic
test after 12 months. All children perform as well as or bet-
ter than their hearing peers in speech production and gram-
mar development.During a longitudinal and comparative
study of 36 children with cochlear implants and 19 chil-
dren with hearing aids/bone anchored hearing aids in Den-
mark, a three-year Nordic Auditory Verbal intervention is
implemented [23]. Their median age at intervention is 13
and 12 months, respectively. There is a significant differ-
ence between children with hearing impairment regardless
of hearing technology and children with normal hearing.
Although children with hearing impairment progress over
a three-year period, they do not reach the same level as chil-
dren with normal hearing.The impact of the current Early
Hearing Detection and Intervention policy on vocabulary
outcomes in 448 children with bilateral hearing loss be-
tween 8 and 39 months (25.3±7.5 months) of age is exam-
ined during a cross-sectional study [24]. These children
live in 12 different states and participate in the National
Early Childhood Assessment Project. Vocabulary quotients
are significantly higher for children who met the Early Hear-
ing Detection and Intervention guidelines, are younger,
have no additional disabilities, mild to moderate hearing
loss as well as which parents are deaf or hard of hearing
and which mothers are with higher education levels. Au-
diological/language test scores and demographic factors are
compared among 210 prelingual severe-to-profound hear-
ing-impaired children with cochlear implants from the Re-
search on Sensory and Communicative Disorders project
in Japan to identify prognostic factors for language devel-
opment [25]. Of them, 49 children have received first hear-
ing aid before the age of six months while the rest 161 ones
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do it after the age of seven months. The children in the
first group present with statistically significantly higher
scores on comprehensive vocabulary and academic
achievement (p<0.05). There are no significanrt differences
between 71 children who have received newborn hearing
screening and 129 ones without this examnination al-
though the latter are statistically significantly older and
have used cochlear implants longer (p<0.05). A new use of
video analysis in deaf children with associated disabilities
and communication disorders is proposed [26]. The set-up
of the recording is the same as the standard method and 20
communication turns are evaluated. For deaf children with
complex needs, it is very important to add to the standard
parameters the analysis of the maternal communicative
style. The video is a useful evaluation tool in deaf chil-
dren with associated disabilities even if not applied in its
standard form. The effect of two interventions to improve
the communicative and social skills of four preschoolers
with hearing loss in two learning environments, i.e. a pre-
school classroom for deaf children (oral approach) and an
inclusive regular preschool classroom is examined [27]. In
the inclusive settings, three participants increase verbal

comments although some changes are slight. In the oral pre-
school classroom, two children show improvements in tar-
get behaviours with both interventions. Generalization of
skills occurs in two participants. A six-year-old boy loses
his normally-developed language ability within two
months after bilateral sudden peripheral deafness [28]. The
boy becomes non-communicative with others, restless with
frequent meaningless bursts of shouts. These communica-
tion skills are equivalent to 9-11 months of language de-
velopment and indicate a rapid breakdown of language).
Since conservative methods are ineffective, cochlear im-
plantation is performed. There is a surprising success as he
regains the language retracing the normal developmental
stages and catches up with his contemporaries in two years.
Behavioural improvement parallels his language develop-
ment.

In conclusion, hearing improvement of children and
adults with communication disorders is a complex inter-
disciplinary task which proper solution deserves much more
attention by the medical and psychological scientific com-
munity worldwide.
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