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Strategic Plan
National Institute on Deafness and Other Communication Disorders (NIDCD)
FY 2009-2011

CELEBRATING 20 YEARS OF RESEARCH 1

W

Mational Institute on Deafness and Other Communication Disorders

The NIDCD strategic plan for human communication researc i i i D staff and
administrators, the scientific community, professional and advocacy i ns, and the public provide input for
the direction of NIDCD research. Every three years, the NIDCD strate ning process begins by convening a
small group of distinguished scientists, clinicians, and members of the Na eafness and Other Communication

Their charge is to identify
priority research areas within NIDCD’s mission, wi IH initiatives currently
supported by the Institute. The full NDCD Advisory.Cou
representatives of public and private organizations, as ) ations, are also invited to provide

input into the planning process, which helps to ensure tha i ctive is assimilated into the

of hearing, bala ell, taste, voice, speech, and language. These processes, which can be
grouped into threg’program areas of hearing/balance, smell/taste, and voice/speech/language, are
fundamental to the way we perceive and participate in the world around us.

The NIDCD seeks to answer (a) fundamental scientific questions about normal function and
disorders, and (b) patient-oriented scientific questions regarding the optimal means for
preventing, screening, diagnosing, and treating disorders of human communication. Not only do
these disorders often compromise health, but they also affect the emotional, social, recreational,
educational, and vocational aspects of a person’s life. The cost of these disorders in quality of
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life and unfulfilled potential is substantial. In this way, NIDCD strives to reduce the costs of
communication disorders, both direct and indirect, on individuals, families, and society. As our
population ages and as survival rates improve for medically fragile infants as well as after
injuries and acquired diseases, we can expect increases in the prevalence of communication
disorders.

NIDCD-SUPPORTED RESEARCH ADDRESSES COMPELLING PUBLIC HEALTH
NEEDS

to scientific
d molecular
n accompanied

Since NIDCD’s establishment 20 years ago, research opportunities ha
breakthroughs in the study of genes, proteins, sensory and supporti
processes that directly affect communication disorders. These a
by substantial progress in behavioral studies that increase our
communication processes contribute to a person’s health a icati ders can
be prevented, diagnosed, and treated.

Diseases and disorders of human communication are si
of all ages and they cross all ethnic and socioeconomic lin
medical conditions. The NIDCD has compiled statistics relat
the three program areas of the Institute. These statistics can be
http://www.nidcd.nih.gov/health/statistics/!

th*problems for Americans
ey frequently occur with other
ommunication disorders in

Why NIDCD supports Hearing and BalanceR

Hearing impairment, deafness
burden on individuals, th

aRd balance disorders can impose a heavy social and economic
5, and their communities. Millions of Americans experience

yiomedical imaging, nanotechnology, psychoacoustics, and structural
ereditary hearing impairment have been instrumental in mapping
S genes. Because of the utility of the mouse for such studies,

programs as we argeted mutation of deafness genes found in humans. In addition, mouse
models are being lised to study the function of the proteins encoded by deafness genes and to test
therapeutic approaches. These advances offer researchers many opportunities to study deafness,
hereditary factors involved in hearing loss, and genes that are critical for the development and
maintenance of the human ear. Great strides are being made in the study of auditory sensory
cells and of characteristics of the inner ear's response to sound. The NIDCD also supports
research efforts to improve or develop alternative and augmentative communication (AAC)
devices, such as cochlear implants, advanced directional microphones for hearing aids, vestibular
implants, and other neural prostheses. The NIDCD has supported research that will help lead to
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the improvement or prevention of hearing and balance disorders, e.qg., otitis media, noise-induced
hearing loss, tinnitus, age-related hearing loss, dizziness, and vertigo.

Why NIDCD supports Smell and Taste Research

The NIDCD Smell and Taste program supports the study of the chemical senses (smell and taste)
to enhance our understanding of how individuals communicate with their environment and how
chemosensory disorders can be identified and treated. Smell and taste play i rtant roles in
preferences and aversions for aromas, specific foods, and flavors. By proyiding Knowledge on
food preferences, research on smell and taste may help increase our u anding of obesity and
diabetes. Serious health problems like obesity, diabetes, hypertensi rition, Parkinson’s
disease, Alzheimer’s disease, and multiple sclerosis are all acco
chemosensory problems. The NIDCD supports research to s I sociated with

of smell and taste receptor cells that provide important i
detect substances in our environment. Olfactory sen nvironment

ideas, and emotions. 4 ice, ,and Language program continues to determine
the nature, causes, 2 [ i and language disorders Disorders involving

) I|fe they a ect people of all ages with or without hearing

h autism and adults with aphasia or dysarthria. The NIDCD

sorders of motor speech production throughout the lifespan.
n made in the development of AAC devices to facilitate the

language disorde s well as characterizing the linguistic and cognitive deficits in children and
adults with language disorders. NIDCD-supported researchers are developing effective
diagnostic and intervention strategies for people with voice, speech, or language impairments.

Why Research Training and Career Development is Essential
The number of Americans with communication disorders will increase as the nation’s population

increases and as survival rates improve for a wide range of medical conditions with associated
communication disorders. In response, the NIDCD has placed a strong emphasis on research
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training and career development opportunities to ensure a productive, creative, and innovative
cadre of qualified scientists to address the growing need for researchers in the areas of human
communication and communication disorders. The NIDCD has focused on mentored career
development programs for clinical investigators, fellowships for predoctoral postdoctoral
fellows, and support for investigators who are just beginning independent research efforts. In
addition to offering support for individual fellowships and grants, the NIDCD has utilized
institutional tralnmg grants to build strong tralnlng environments and facilitate opportunltles for

investigators.

The NIDCD has continuously adapted and expanded its research
development efforts to focus on training, supporting, and enc i tors and
building shared research resources. In 2000, the NIDCD
fellowship grant review and award process in which the
and award is now significantly reduced. In this way
for their mentored research training sooner, while unfun i ave the opportunity to
respond to critiques and reapply during the next cycle. Ap
fellowships, including dual-degree (M.D./Ph.D.) students trai
benefited greatly from this expedited revi nd award process, Ips minimize
application delays for potential trainees aMry of scientists into research
careers within NIDCD’s mission areas.

-

independentNID D- esea . ThigAs facilitated through informal consultation
' ized process for addressing concerns ralsed

initiate and support new directions for scientific discovery as trained
specialty clinici addition, they can organize and execute clinical trials and other forms of
“real world” assegSment of new therapies. Developing a cadre of translational researchers who
are well prepared to collaborate with practicing clinicians, educators, and other health-care
professionals requires the following:

e ldentifying and stimulating medical and doctoral students to a career in NIDCD
mission areas;

e Creating research-rich residency, post-residency, and postdoctoral training
environments;
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e Training M.D. and Ph.D. students together to create more productive, broad-based
research teams;

e Supporting the delicate transition funded junior faculty;

e Assisting the scientist to establish a sustained research career.

Only by maintaining and extending NIDCD’s established commitments to research training and
career development will the research community be in a position to meet the strategic research
priorities put forth in this document. Driven by compelling public health n long with recent
scientific progress, the NIDCD prioritizes its research investment to |de the most promising
opportunities for prevention, diagnosis, and treatment, thereby impro e quality of life for
people who face the challenge of living with a communication dis

communication disorders in hearing, balance, smell t peech, and language. For
example:

+ Vaccines prevent many illnesses that once were major causes of hearing loss, such as

+ Researchers have a greater understa S earing loss on language
development in early childhood Thi sta

organizediand oriented within the inner ear.

+ Scientists have identified special molecules that are critical to sensory hair cell function.
Significant progress has been made in defining how these molecules are organized and
how they function in converting sound vibrations into electrical impulses that are
interpreted by the brain.

Page 5



DRAFT NIDCD FY 2009-2011 Strategic Plan, September 17, 2008

226 + Vocal fold lesions often result from unhealthy voice use, which can have a negative
227 effect on vocal tissues and physiology. Some voice disorders may be treated or

228 prevented by changing vocal patterns and use, or through surgery.

229

230 + Intensive voice treatment can improve speech and voice in individuals with Parkinson’s
231 disease. In addition, intensive treatment helps respiratory and laryngeal systems to

232 function better, which further strengthens the voice.

233

234 * Prolonged exposure to excessive noise levels results in hearing loss:” This understanding
235 has led to the increased use of ear protection by people who ar inely exposed to loud
236 noise on the job or in recreational activities.

237

238 + Scientists have a better understanding of how infants hearing loss
239 learn sign language as well as similarities in how t and
240 spoken language.

241

242 + Scientists have learned that the more we commu ren, through either

243 spoken or sign language, the faster they learn langu d the more proficient they

244 become.

245

246 + Researchers understand more abou ing abilities of s who are deaf. This
247 information may lead to improved ding instrdction for children with

248 hearing loss.

249

250 . 1 about the biology of neurons. For example,

251 research has shoy A ither side of a synapse are highly plastic, capable
252 of regrowing and out a person’s life. These mechanisms are
253 important iy fa ) gurons are renewed on a continuous basis.

254

255 any children who have a profound hearing loss to acquire

256 at the same level as their peers and to attend mainstream

257

258

259 ds have been designed to work better in noisy environments by

260 [ i pn from which sounds arise.

261

262 ology and science have created new opportunities to design devices
263 that resto mprove function for people with balance, voice, and speech disorders.
264 For example, research with vestibular devices (similar to the cochlear implant) in animals
265 may lead to treatment for individuals with a balance disorder. In addition, electronic
266 larynxes (the organ that produces voice) and computer-aided speech devices have been
267 dramatically improved.

268

269 + Scientists have identified the genes that code for olfactory receptors. This pioneering
270 advancement, which earned the discoverers the 2004 Nobel Prize in Physiology or
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271 Medicine, together with the discovery of the genes for many taste receptors, opened new
272 frontiers in understanding chemosensory disorders.

273

274 + Itis now widely recognized that the olfactory system continues to undergo a profound
275 level of sustained neurogenesis that provides for the replacement of both sensory neurons
276 in the nose and neurons in the brain.

277

278 + New non-invasive brain imaging strategies, such as functional magn

279 imaging (fMRI), are providing new and often unexpected insightsdnto the functional
280 organization of the neural circuits that mediate hearing, balanc ell, taste, voice,

281 speech, language, and other mechanisms of communication

282

283 + Through genetic studies, researchers have begun to idgnti s associated
284 with stuttering, phonological disorders, and langua

285

286 + Various motor, linguistic, emotional, and co

287 contribute to developmental stuttering.

288

289 + People with head and neck cancers are benefiting fro surglcal approaches and

290 combinations of chemotherapy andya d speech better than
291 older treatments.

292

293 + Scientists have identified many of the and epigenetic alterations

294 causing head and neck cancer. Studies Itlng alterations in gene and protein

295 expression demonstratesa ignal, transcription, and protein alterations that
296 : e in prevention and therapy.

297

298 THE FUTURE QF CES: WHAT NEEDS TO BE STUDIED?
299

300  Despite considerat ientific advances to help people with communication disorders, many
301 challenge

302

303 3 dy sensory input processing in the laboratory that more

304

305

306 0 alim acquire, process, and interpret complex communication signals (e.g.,
307

308

309

310 Can we pinpoint how and where in the nervous system certain communication disorders,
311 such as tinnitus, originate so that new treatments might be developed?

312

313 + Given our new understanding of the genetic and molecular basis of many communication
314 disorders, is it possible to use genetic or molecular interventions to prevent these

315 disorders or restore normal function?

316
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*

What proteins are produced or not produced when a communication organ, such as the
larynx, is overused? Do certain genes increase the organ’s vulnerability to overuse?

How can existing or new diagnostic tools, such as brain imaging, gene-based diagnostics,
and computer-based testing programs, help doctors choose the best treatment for people
with communication disorders?

How does a person’s ability to communicate change during the natu ogression of a
disease, particularly in aging or neurodegenerative diseases, and can this information
be used to deliver the most effective treatment?

Why does a particular treatment for a communication dis
individuals but not for others?

Are there differences in terms of the basis of so
interaction of the environment?

Why do certain communication disorders (e.g., stut
some children, but persist for other children?

resolve spontaneously for

What methods can be used to ident ication disorders and

what types of intervention would be

What are the best ways to help childre u

communicate?

ation disorders learn to

How can altered signal pathways, transcription factors and regulated genes and proteins
that promote development of head and neck cancer be targeted for prevention and
therapy?
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NIDCD RESEARCH PRIORITY AREAS

With help from scientists and the public, the NIDCD has identified four areas that offer
distinctive opportunities to investigate the normal and disordered processes of hearing, balance,
smell, taste, voice (as well as swallowing), speech, and language to further increase our
knowledge in the human communication sciences. These priority areas are:

I.  Molecular and Non-Genetic Bases of Normal and Disordered Com ication Processes

Il.  Development, Deterioration, Regeneration, and Plasticity of S Processes

Mediating Normal and Disordered Communication

1. Perceptual, Cognitive, Sensorimotor, and Environme rocessing in
Normal and Disordered Communication

IV.  Development and Improvement of Devices, P
Strategies, and Treatments for Diagnosis, Habi ation, and Prevention of
Human Communication Disorders

These four research areas are described i A ing.section. A detailed list
of the NIDCD’s research priorities is inclug
Research that takes knowledge from the be

Genes and the prote ‘ ar structure of living cells) are known to play a
key role in many comm disorders; however, this area of research requires
much more |nt . Vise, more research is needed on non- genetic factors that also

eloping areas of research involves efforts to determine the identity,
structure, and i genes, a discipline referred to as structural and functional genomics.
The Human Ge Project has shown that human beings have about 22,000 genes.
Considerable progress has been made in identifying which genes are involved in human
communication and how these genes are altered in individuals with communication disorders.
Hereditary disorders result not only from abnormalities in single genes but from combinations of
particular forms of genes. Genetic mutations play a role in a variety of communication
disorders, including at least half of all cases of congenital or early childhood-onset hearing loss.
Individual variations in the severity of hearing loss are common and typically attributed to
environmental factors and modifier genes, which do not cause communication disorders but can
affect the severity of a disorder caused by a mutation. Understanding the genetic basis of
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hereditary disorders can help clinicians select the most effective treatments and enable families
to make informed decisions as they deal with these disorders. Much of the success and progress
in gene identification is a direct result of the willingness and generosity of families with
hereditary communication disorders who agree to participate in studies with clinicians and
scientists. Without them, research in this field would not have advanced to its current state.

Genes direct the formation of specific proteins in cells and influence their structure and function.
Proteomics is the study of how proteins interact within cells. Proteins are t ilding blocks of
all living cells. They allow cells to grow and divide during an embryo’s dévelopment, and they

help mature cells to function. The cells, in turn, form every internal s in the human body.

Mutations in one gene can have a dramatic effect on complex functi S hearing balance
smell, taste, voice, speech, and language. Understanding how fu
with communication disorders is an important step in developi
pharmacological treatments, and behavioral interventions.

communication disorders. Th Iso be used in the long-term planning of clinical
interventions. For example ith a mild hearing loss at birth caused by a
gene mutation that wi i i

ation of genetic and external factors, and for still others the cause(s)
L ple, hearing loss can occur as a result of infections (e.g., otitis
media), nO oxicity associated with certain medications or other chemicals.

life if appropriate ation and training are not provided. At any age, impaired language skills
affect a person’s ability to function in today’s complex, communication-driven society. Speech
and language impairments can be caused by a variety of developmental or acquired neurological
problems or injuries. Diseases of the larynx can be caused by infections, by the presence of
tumors or trauma, or harmful vocal behaviors. Furthermore, in occupations with high voice
usage, such as lecturing or singing, voice problems can limit a person’s ability to perform certain
tasks at work, resulting in missed workdays, or the need for an individual to change their
occupation. Olfactory function is also directly tied to environmental variables. As levels of
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pollution increase, loss of olfactory sensory neurons increases along with potential loss of
olfactory sensitivity.

Goals for Strategic Plan Priority Area |

Research is needed to help determine the molecular (proteomic and genomic) and non-genetic
(infectious, environmental, and toxic) causes of communication disorders in the following areas:

+ Use genomic, proteomic, informatic, bioinformatic, and expressi
technologies, as well as other molecular biological and genetic
the molecular bases of normal and disordered human com
identification, regulation, and expression, as well as identi
mutations.

rofiling
oaches, to understand

+ Transfer emerging technologies in genetics and
microarrays, biomarker identification, and ot
setting.

+ Encourage the use of multidisciplinary approaches to t, diagnose, and treat
communication disorders.

+ |dentify environmental exposures that.cor cation disorders. Determine
ways to prevent these exposures and ‘

| studies aimed at better specifying and
s for which causes are sought.

disorders of human communication caused by interactions of several
d analyze factors that influence variability and susceptibility to disease

¢ Develop In vitro and animal model systems to study the function of specific disease
genes; identify and isolate specific cell populations; and investigate cellular processes by
using techniques such as gene and protein expression systems, organ and cell culture
systems, and stem cell research.

e Explore the pathogenesis, treatment, and prevention of viral and bacterial infections that
may contribute to communication disorders.
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¢ Determine the cellular and molecular mechanisms underlying the degeneration and
regeneration of tissue.

I1. Development, Deterioration, Regeneration, and Plasticity of Sensory Processes
Mediating Normal and Disordered Communication

illness or injury can be replaced by the regeneration of healthy cells. ther parts of the
body, including the highly specialized hair cells of the inner ear, do
spontaneously. Understanding how the brain and the sensory an involved in

human communication recover, respond, or adapt to injury or, i earch priority
for the NIDCD.

Increasing the Potential for Recovery

regenerate hair cells from nearby supporting i ivision cycle. Research
supported by the NIDCD has shown that if
process also can happen to a limited extent Ifma his discavery suggests that it may be
possible to regenerate hair cells in humans. oduced into humans, however,

olved in speech and language is injured [by a stroke, traumatic brain

, adaptive changes in connections between neurons may allow other

parts of the brai or take on that function. Understanding this process, called plasticity,
g'that restore speech, language, and other functions.

systems are damaged acquire tinnitus, a disturbing condition marked by ringing, roaring,
clicking, or hissing in the ear. Most treatments available today involve learning how to live with
tinnitus or covering up the tinnitus with other sounds. Currently, there is no cure for tinnitus.
Understanding what changes in the auditory system lead to tinnitus and determining where they
occur are important steps in developing treatments. Plasticity is also important to the function of
the vestibular (balance) system. Damage to one’s vestibular organ is rapidly compensated by
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changes that occur in the brain. Scientists need to understand how the vestibular system
compensates in order to develop treatments for vestibular disorders.

Adults who suffer brain damage from a stroke or TBI often experience problems expressing their
thoughts through speech and language. These speech and language disorders severely limit a
person’s ability to communicate and often restrict job opportunities. Additional research is
needed to understand how young children recover from, or adapt to, severe brain damage so that
new methods can be developed to promote recovery in adults.

Early in life, sensory cells develop connections with specific brain regi

The ability to
develop these critical brain connections may be lost forever if they i

life. Research is needed to identify critical “windows of opportu ing brain
connections essential for normal communication. Important r; IS area have
already been used to mobilize major national public health screening

of millions of newborns each year.

Stem cells have the ability to regenerate and differentia
Improved understanding of stem cell differentiation could
that effectively regenerate cells that have been damaged or de
nose, and mouth as well as in the brain.

e of specialized cells.
the development of treatments
d in the organs of the ear,

Goals for Strategic Plan Priority Area Il

Research is needed to determine how develop ioratfon, regeneration, and plasticity
contribute to the communicati@myprocess in the

interventions.

+ Use of in vitro assays to investigate molecular factors involved in stimulating embryonic
and adult stem cells to differentiate into specific cell types used in communication.

+ Investigate cellular and molecular mechanisms used by the body to protect or repair
damaged receptor cells in the auditory, vestibular, olfactory, and gustatory systems.

Page 13



587
588
589
590
591
592
593
594
595
596
597
598
599
600
601
602
603
604
605
606
607
608
609
610
611
612
613
614
615
616
617
618
619
620
621
622
623
624
625
626
627
628
629
630
631
632

DRAFT NIDCD FY 2009-2011 Strategic Plan, September 17, 2008

Develop methods to enhance these processes to improve survival of sensory cells
following trauma or disease.

+ Determine and categorize mechanisms involved in the development, maturation, aging,
and recovery of function needed for communication, such as cell proliferation,
differentiation, neuron axon targeting, pattern formation, cell death, and survival.

deafness, anosmia (inability to smell), or aguesia (inability to tastg)? Suclt knowledge is
important for making the best use of drug treatments, behavior erventions, and
assistive devices.

¢ Develop animal models for human disease to study th
communication disorders. For example, due to the glibjective nature of ti
ability to find a suitable animal model has been lengi

+ Define improved clinical interventions based on i europlasticity as it occurs in
normal development and in response to injury. De evidence for the best timing,
quantity, and method of treatment.

I11. Perceptual, Cognitive, Sensorimotor, 4 ctors Affecting Processing
in Normal and Di ' i

Obtaining a more detailed understandi the brain acquires, organizes, and interprets
information and how thos Cesse i [0 communication is another research priority
for the NIDCD.

processed by peripheral systems (e.g., the inner ear) and then relayed
alyzed by the brainstem and brain. Human communication also

actly how all of these processes work and interact, or how they malfunction
disorder, is not well understood. While scientists have learned a great deal
about how sensory receptors and motor systems function, far less is understood about how
sensory and motor information is processed in the brain. For instance, communication disorders
can occur even when the peripheral sensory organs appear normal.

Recently, new methods have been developed to study what happens in the central nervous

system after sensory organs receive information. With computerized neural imaging, it is now
possible to directly view regions of increased blood flow in the brain. Although the temporal
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and spatial resolutions are limited, this advanced technology allows scientists to image brain
activity as information flows from sensory organs to the brain. For example, a functional
magnetic resonance imaging (fMRI) scan can be used to observe brain activity as a person
processes written, spoken, or signed words. Research using brain-imaging techniques is
allowing scientists to challenge the old belief that a fixed part of the brain is reserved for
organizing language. Studies in both adults and children indicate that brain organization can be
modified. After an injury to either the right or left side of the brain, the organization of language
that normally occurs in those locations begins to appear in other brain reglo d in some cases
may allow relatively normal language abilities to be restored. These ne aging strategies are
crucial for understanding higher order communicative functions such

These new imaging techniques supplement and complement beh
procedures that have revealed normal and pathological functi d analysis of
signals from sources in our world. Recent research has sh
difficulty in listening to a specific sound when an interf
manner. The increased degradation in performance
occur in the ear when both sounds are present. This'im
responsible for the increased difficulty. These difficulties
listeners with hearing impairment have difficulty processing s
the interfering noise is often unpredictable

rovide a clue as to why many
in noisy environments where
Perception from Periphery to Cortex

The goal of understanding communlcatlon is tQbesa ribe how sensory input (e.g.,
sounds flavors, odors, or thegpe with respect to gravity) ultimately leads to a

seeking to unders the way in which various parts of the brain attend to sensory stimuli,
prioritize or gate incoming information, and engage in complex tasks such as object recognition,
language comprehension, and language formulation. A better understanding of these neural
processes will improve our understanding of both normal cognition (e.g., different aptitudes,
discriminative or detection ability, learning ability) and cognitive disorders. These methods also
are the means by which scientists can study the neural reorganization that occurs following brain
injury or that results from various kinds of treatment. The use of functional imaging and neural
modeling to study the effects of clinical treatment may lead to better treatment methods and
point to new discoveries of brain functions underlying normal and impaired cognitive processes.
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679  For example, brain scans of individuals with autism as they process language reveal key

680 structural and functional differences when compared with brain scans of individuals who do not
681  have autism. These imaging techniques have been used to study changes in the brain following
682 therapy for aphasia, activation of cochlear implants, and stuttering and can be applied to

683 individuals with language impairment.

684

685  Along with advances in brain imaging techniques, better behavioral indices are needed to

686 identify children who are at risk for language delay. For example, many chi with pre- or
687  perinatal unilateral brain lesions have early language delays. These earl ays are transient for
688  some children, but persistent for others. New studies suggest that the res made by children
689  with brain injury before they develop useful speech can help differ i
690 difficulties from difficulties that are transient. Behavioral indice
691 identify children who are likely to have persistent language diffi

692  may be useful in implementing intervention at a time whe to lbe most
693  malleable.
694

695  Goals for Strategic Plan Priority Area I11
696
697  Research is needed to determine perceptual and cognitive pro (how individuals learn to
698 communicate) in normal and disordered con i

699

700 .
701

702

703

704 .
705
706
707
708
709
710
711
712
713 continue to refine the understanding of how peripheral sensory and motor systems
714 A mulus events and how failure of these processes cause various
715 sati
716
717 ;
718 modalities (sign, speech, gesture) to improve language-learning in children at risk for
719 delays. Investigate the time course of various cognitive and linguistic processes through
720 approaches such as event-related potentials (ERP), which are brain responses resulting
721 from a thought or perception.

722

723 + Investigate the connections and interactions between cognitive and emotional processes
724 and the development and maintenance of various child-onset communication disorders.

, and physiological approaches with behavioral analyses in
J€s to understand normal mechanisms of sensory
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+ Examine the causes of individual differences in normal and impaired communication.
These individual differences are especially apparent for those with communication
disorders or diseases. Personalized or tailored diagnoses and treatment approaches
should be developed.

+ Use imaging, multi-electrode, and multi-unit recording methods such as positron

electroencephalography (EEG), and magnetoencephalography ( in animal models
and humans to dissect the pathways and define the location an ence of neuronal
. ldentify and
define abnormal neural pathways and spatiotemporal neu tterns associated

with disordered communication, especially in humans

+ Develop in vitro bioreactor technologies to test onse of
ear and vocal fold tissues to mechanical stres

¢ Improve the ability to measure neural function in a
allow the study of the behaving animal in order to mo
processing in real world situations

over a long period of time to
rately reflect neural

combined with visual, touch, or pressu S ate a robust auditory percept and
spatial orientation.

communication diserders to maximize their quality of life. The NIDCD is committed to
conducting and supporting research to develop devices or interventions that improve or restore
communication abilities, or prevent communication disorders.

Improving/Restoring Communication Abilities and Preventing Communication Disorders
As described in the previous sections, NIDCD-supported scientists have made significant

progress in recent years toward understanding human communication and its disorders. These
advances were made possible by breakthroughs in genetics as well as other basic sciences and
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technologies, such as microelectronics and behavioral science. It is anticipated that continued
progress in interventions will result from new knowledge about the function of the brain and
other organs important for communication as well as genes associated with specific
communication disorders.

Clinical researchers use this new knowledge to study human behavior and disease. For example,
hearing screening programs around the country are identifying infants and young children who
have significant hearing loss. The technology for screening newborns was oped as a result
of basic laboratory studies that measured electrical signals from auditory génters in the brain
(auditory brainstem response) and sounds generated by the inner ear oustic emissions).
Rigorous clinical trials should be performed to determine the most eatments for
infants who are hearing impaired, including hearing aids and coc tem implants, as
well as the most effective intervention strategies.

Clinical research is also needed to describe how hearin i ge, and
speech abilities evolve over an individual’s life span
peéople who are at greater
clinical trials are needed to find
safe and effective ways to treat specific communication disor rough behavioral
interventions, medications, or other therapie aser therapy to treat
cancer on the vocal folds, electrical stimula ) ts, medications to treat
tinnitus, and physical therapy involving specia 1 ad for loss of balance
(positional vertigo).

ely by telephone after an extensive training period. Continued
implants and sound processing should help to further improve the
shlear implants and the communication for implant users in noisy

recipients With more effective implants. Research is also needed to determine whether
deaf children would benefit from having implants in both ears. Studies also need to be
done to determine which methods best help young implant users learn language. These
studies need to consider the type and amount of instruction, as well as the appropriate
developmental stage to begin intervention.

+ Although hearing aid technology has advanced rapidly over the past few decades, hearing
aids are not particularly effective when a listener tries to pay attention to a single speaker
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among many competing speakers or when there is a lot of loud background noise. To
meet these needs, research needs to improve directional hearing aids and other hearing
aid technologies that will help users understand speech from specific sources within a
noisy environment.

+ Speech and voice disorders can negatively affect quality of life across the lifespan and
may be associated with neurological, psychological, and learning disorders. While

to address the role
of neural plasticity and behavioral treatment in disorder mana t. In addition, much
progress has been made in developing augmentative or assi unication devices

that fit inside the ear canal; cochlear and brainst

communication ability of adults and children with nd hearing loss; and computer
programs that treat disorders associated with childhoo uage and learning
disabilities.

+ Using biological principles of odor re sientists have developed “electronic

noses” with biosensors to detect and d

owing), speech, and language disorders through assistive devices,
interventions in the following areas:

Use clinical trials and other studies to evaluate the safety and efficacy of newly
developed devices, drugs, and other medical and behavioral therapies for individuals of
all ages with communication disorders. Use these studies to develop and assess medical
and behavioral interventions for infants and children who have a communication
disorder.
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+ Increase the effectiveness and efficiency of early diagnosis and early prevention of
communication disorders by developing and refining diagnostic criteria and improving
diagnostic tools and technologies.

+ Screen FDA-approved drugs as potential therapies for communication disorders.

+ Capitalize on recent advances in understanding the role of olfaction and gustation in
eating behavior to gain further insight into the current crisis in obesi iet, and nutrition.

+ Develop cost-effective technigues to assess the various pattern
currently used in the United States, including languages an
accurately identify communication disorders in all cultur

ommunication
in order to

+ Information from epidemiological, biological, and
develop recommendations to prevent communic
effects.

+ Develop engineered reconstructive tissues for resto nction in individuals who have
suffered structural loss through disease or trauma.

+ Integrate information from epidemi i I avioral research studies to
develop strategies for prevention of jon di

+ Determine if there are any effects of rage ici guage use, and socioeconomic
status on the choice ofgmedical and beha

Americans. Fortunately, over the past few decades, research has
anding of human communication and communication disorders.

C ding of how information is received and interpreted in the brain and
how an indi gprmunication abilities can be compromised by factors such as infection,
loud noise, and @ abnormalities and differences. In addition, many new technologies have
been developed tg'improve or restore communication.

Research opportunities have led to scientific breakthroughs that directly affect the understanding
of communication disorders. These advances have been accompanied by progress in behavioral
studies that increase the understanding of communication processes in health and disease. New
imaging techniques, electronic devices, computer databases, animal models, and clinical trials
have enhanced our ability to understand, prevent, diagnose, and treat disorders of human
communication.
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A crucial component to advancing the mission of the NIH and the Institute lies in sustaining a
strong and responsive research training and career development program. To reach this goal, the
Institute encourages and supports the complete career development continuum from predoctoral
and postdoctoral fellowships (via National Research Service Award grants) to mentored career
development awards (K-series awards), and culminating in new independent-investigator NIH
RO1 awards.

The NIDCD is committed to continuing its progress in the science of hu
preventing communication disorders, and improving clinical decision-

communication, in
ing for the prevention,

essential to many of these advances but many opportunities remai
outlined in this plan provide a guide for future scientific initi

living with a communication disorder.
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