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Education and health of children with hearing loss: the necessity of

signed languages
Joseph J Murray,? Wyatte C Hall & Kristin Snoddon®

Abstract Medical and educational interventions for children with hearing loss often adopt a single approach of spoken language acquisition
through the use of technology, such as cochlear implants. These approaches generally ignore signed languages, despite no guarantees
that the child will acquire fluency in a spoken language. Research with children who have a cochlear implant and do not use a signed
language indicates that language outcomes are very variable and generally worse than their non-deaf peers. In contrast, signing children
with cochlear implants have timely language development similar to their non-deaf peers that also exceeds their non-signing peers with
cochlear implants. Natural signed languages have been shown to have the same neurocognitive benefits as natural spoken language
while being fully accessible to deaf children. However, it is estimated less than 2% of the 34 million deaf children worldwide receive early
childhood exposure to a signed language. Most deaf children are, therefore, at risk for language deprivation during the critical period of
language acquisition in the first five years of life. Language deprivation has negative consequences for developmental domains, which rely
on timely language acquisition. Beyond the adverse effects on a child’s education, language deprivation also affects deaf people’s mental
and physical health and access to health care, among others. Therefore, policies in accordance with the United Nations Convention on the
rights of persons with disabilities are needed. Such policies would ensure early intervention and education services include signed languages
and bilingual programmes where the signed language is the language of instruction.

Abstracts in G 13, Francais, Pycckuii and Espaiiol at the end of each article.

Introduction

When infants are identified with hearing loss, the primary
concern is often their language development and the devel-
opmental domains that rely on timely language acquisition,
such as cognition and socioemotional development. This
concern can quickly become a developmental emergency if
deaf children are unable to access the spoken language within
their home and their non-deaf family members do not know
a signed language. Typical medical and educational interven-
tions are to address the hearing loss via technology, such as
hearing aids and cochlear implants, often without incorporat-
ing the learning of a signed language. In this article, we argue
that relying solely on the use of spoken language with hearing
loss technology creates conditions that elevate the risk of poor
language acquisition. We discuss language acquisition as a
human rights issue for deaf people and urge policy-makers
to ensure deaf children gain better access to natural signed
languages to promote their healthy development.

Signed languages

Signed languages are natural human languages existing
across numerous societies around the world. As with spoken
languages, signed languages display phonetic, phonemic,
syllabic, morphological, syntactic, discourse, and pragmatic
levels of organization as expected of natural languages.' While
often named using national terms (such as American Sign
Language, Thai Sign Language, among many others), signed
languages are distinct from spoken languages and there can
be several signed languages in one country. Several hundred
signed languages are estimated to exist today. These visuospa-

tial languages have helped scholars understand languages as
shared human phenomena, which can emerge in both spoken
and visual forms. Signed languages are widely used by people,
and have emerged throughout human history as shared lan-
guages in communities of deaf and non-deaf users.” In the
present day, widespread interest in signed languages has led
to a large and growing number of non-deaf people becoming
signed language users in many countries around the world.’

For what are often ideological reasons, policies on early
intervention and education typically fail to support signed
language acquisition in deaf and hard-of-hearing children.**
Early, immersive exposure to a natural language is important
for timely neurocognitive and linguistic development of any
child. For most deaf children, access to a signed language is an
important precondition for this development since unhindered
access to a spoken language is not possible.®” Data tracking
of the global deaf population is minimal and a lack of reliable
data is part of the problem. Currently, best estimates, from a
survey of 37828 students, suggest that less than 6% of deaf
children in the United States of America (USA) receive ac-
cess to a signed language in early childhood.® Global reports
also highlight a stark picture, with an estimated less than 2%
of 34 million deaf children worldwide receiving access to a
signed language in early childhood.’ In sum, there is likely a
high proportion of deaf children globally at risk of experienc-
ing language deprivation.

Language deprivation

Language deprivation is the persistent lack of unhindered
access to a natural language during the critical period of lan-
guage acquisition. This period of approximately the first five
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years of life is a time-limited window
of brain development for establishing
first-language fluency.’” The research
evidence strongly suggests that language
deprivation, rather than strictly hearing
loss, is the underlying cause of poor lan-
guage, educational and health outcomes
in the deaf population, and is traceable
to a lack of a signed language exposure
for deaf children in their early develop-
ment."" Additionally, concerns related
specifically to developmental delays,
attention-deficit disorder and socioemo-
tional difficulties continue to dominate
the development of deaf children.'>"
Finally, permanent neurostructural
differences (such as less myelination
of neurolinguistic pathways) also ex-
ist in deaf people who do not acquire
fluency in a spoken language and who
experience delayed exposure to a signed
language when compared with those
who have timely acquisition of signing."*

Overall, the current evidence sug-
gests that auditory and oral-only ap-
proaches, which reject early, immersive
use of signed languages do not promote
ideal developmental outcomes in deaf
children. Furthermore, when these ef-
forts are unsuccessful, the effects of
language deprivation cannot be entirely
redressed by later use of a signed lan-
guage as a backup plan."” Instead, signed
languages appear to be important not
only for optimal development of deaf
children, but also for achieving the
desired outcomes of cochlear implants,
as signing children with cochlear im-
plants outperform non-signing children
with implants in speech and language
outcomes.'®

Since the late 1980s, cochlear im-
plants have quickly become the standard
of care in high-income countries, and
the technology is now rapidly being
exported to low- and middle-income
countries.'” There is frequently ideo-
logical resistance to the use, and lack
of understanding, of signed languages
among medical and education profes-
sionals who promote spoken language-
only approaches, and the use of cochlear
implants. This mind-set is likely to influ-
ence parental decision-making regard-
ing deaf children’s learning of signed
languages.*® These professional views
are held despite evidence of highly vari-
able, delayed spoken language outcomes
in non-signing children with cochlear
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implants and of good spoken language
outcomes in children with cochlear
implants who are exposed to a signed
language from birth.'"'%"

The global community’s failure
to support the acquisition of signed
languages by deaf and hard-of-hearing
children has adverse, lifelong effects
on education, socioemotional, and
cognitive development.'® The unpre-
dictable outcomes of cochlear implants
in supporting language development
of non-signing children suggest that
these adverse effects are not prevented,
fully remediated or cured by hearing-
loss technology, such as cochlear im-
plants.®'»1¢% Parents are then left to
make decisions about learning either
a signed or spoken language “without
any guarantees about the level of benefit
their children will receive from having

[cochlear implants]”"

Cognitive development

First-language acquisition in deaf chil-
dren via an accessible signed language
is often a precondition for their abil-
ity to understand and use spoken and
written languages.'® Generally, deaf
children with optimal exposure to a
signed language will achieve expected
development milestones.' In fact, sign-
ing children with implants demonstrate
better speech and language develop-
ment than non-signing children with
implants and similar development as
non-deaf children.'®'” In the case of
absent or incidental language exposure,
including to a signed language, thereis a
greater likelihood of delays in cognitive
development. These problems include
delays in social cognition skills such as
Theory of Mind abilities, which allow
a child to recognize different mental
states and perceptions in others, and
general delays in academic learning and
achievement.” Individuals who experi-
ence language deprivation syndrome
may have language dysfluency, general
knowledge gaps, disruptions in think-
ing, mood or behaviour, and general
delays in development of academic or
literacy skills. These symptoms and
others demonstrate the absence of typi-
cal cognitive structures and disordered
behaviours in children who do not
have unhindered early developmental
language exposure.'**!
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Socioemotional
development

For deaf children, accessible communica-
tion with their parents and peers supports
their social and emotional development,
including enhanced self-esteem and
ability to build relationships.”> Research
demonstrating a greater prevalence of
mental health problems in deaf popula-
tions also underlines the importance of
early effective communication with fam-
ily members and peers.” Chronic lack of
accessible communication with non-deaf
parents is commonly reported as a child-
hood emotional trauma by deaf adults.”
Generally deaf children in non-signing
families are vulnerable to the “dinner
table syndrome,” a label that describes
the chronic experience of observing
spoken conversations between other
family members and not understanding
what is said. A retrospective study of
211 American deaf adults found having
non-deaf parents increases the likelihood
of reported experiences of dinner table
syndrome by 17.6-fold. Furthermore,
whether or not children had cochlear
implants or hearing aids had no influ-
ence on this result.’” Due largely to a
lack of comprehensive support for signed
language learning, non-deaf parents in
the USA are three times less likely to use
a signed language with their deaf child
than do deaf parents.”*

Lack of language access in early
childhood places deaf children and
adults at risk of further adverse health
effects. Generally, deaf individuals are at
greater risk of experiencing emotional
and physical neglect and abuse, sexual
trauma and higher rates of depression
and anxiety.”® As well as a general risk
of poorer overall mental health,” deaf
people are at greater risk of obesity and
increased use of hospital emergency
departments, among other problems.*
Health-system barriers that affect many
minority-language populations also
affect this population. Such barriers
include poor access to primary care;
lack of qualified interpreters; doctors
using inaccessible medical terminology;
and written after-visit paperwork. These
barriers, however, are not only exacer-
bated by barriers to services in signed
languages, but are also compounded
by the cognitive and social effects of
language deprivation.
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Access to bilingual
education

There are few data, even in high-income
countries, on deaf children’s access to bi-
lingual educational settings where a sign
language is the language of instruction.
The World Health Organization reports
that children with sensory disabilities
face higher barriers to education than
those with physical disabilities and, thus
subsequently, have lower enrolment
rates in schools.”” Of the 34 million chil-
dren with disabling hearing loss around
the world,” the World Federation of the
Deaf estimates 80% do not have access
to education. Of the 20% who do have
access, very few are educated in bilin-
gual programmes that incorporate their
national signed and spoken or written
languages as languages of instruction
and study.’ In Burkina Faso, 90% of deaf
7- to 12-year olds were not in school in
2006. In Rwanda, only 309 deaf children
out of an estimated 10 000 in the country
were reported to be attending school in
2007.%%

The 2006 United Nations Conven-
tion on the rights of persons with dis-
abilities* obliges governments to secure
the human right to a signed language
in legislation; to ensure its use in civil
society, educational settings and cultural
settings; and to secure its use as a means
of access to wider society, including
health services. To ensure deaf children’s
access to their rights, there exists a spe-
cific requirement in the Convention that
they should be educated in languages
that are fully accessible to them and

in environments that maximize their
physical, cognitive, academic and social
development. Such educational settings
are required to promote deaf children’s
linguistic identity and facilitate their
learning of a signed language with deaf
teachers who are themselves fluent
signers.”’

Promoting signed language
access

Optimal outcomes in policy-making for
deaf signers should follow international
standard best practices. Article 21 of the
Convention on the rights of persons with
disabilities

calls upon governments to pro-
mote the use of signed languages, as
an integral part of the right to freedom
of expression and to seek, receive and
impart information. Article 30, regard-
ing health, also calls on governments to
provide early intervention services de-
signed to minimize and prevent further
disabilities. Best practices in health-care
access should follow these Articles, as
well as Article 9, which requires the
provision of accessibility in health-care
settings via national signed language
interpreters. The removal of structural
and socioeconomic barriers to learning
asigned language in early childhood are
essential to ensuring access to education
for children with hearing loss. Equally
important are the provisions of Article
24, outlining the need to ensure children
have language-rich settings with signed
language-using peers and teachers who
can provide direct access to the cur-
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riculum in sign languages.”” Current
research demonstrates that many deaf
children raised without a signed lan-
guage cannot achieve age-appropriate
linguistic fluency, even with high-quality
spoken language interventions."’

Early and consistent exposure to
signed languages provides deaf chil-
dren with fully accessible language
exposure, avoiding the creation of an
artificial ceiling on developmental and
educational outcomes that are too often
simply blamed on hearingloss. Access to
a signed language enhances the overall
effectiveness of global screening and
intervention systems, as well as fully
inclusive education and health care for
deaf children and adults. Policy-makers
should ensure that deaf children and
their families are given unhindered ac-
cess to signed languages as a primary op-
tion in all early intervention measures.
This access should continue throughout
the child’s development and educational
career, and across the lifespan. l

Acknowledgements

WCH is also affiliated with the Depart-
ments of Pediatrics and Public Health
Sciences University of Rochester Medi-
cal Center, Rochester, New York, USA.

Funding: WCH was supported by the Uni-
versity of Rochester CTSA award number
3 UL1TR002001-03S2 from the National
Center for Advancing Translational Sci-
ences of the National Institutes of Health.

Competing interests: None declared.

sl o G5k 34

ydb}\%dyﬁcr@

Rode 8\.)\ r..ai\du.l;’ﬁlo.nf/.oﬁ
G.US‘_}_@.My&ﬁaﬁl\ﬁjiw\&\féopﬁg‘glwl
L omball JUbY)

I o o pilay ol JULY doens g
ool I dadadly dkll o)
B hall Bl olusY s da b
ael,y) UYL:-J.\.« cL:-)Jj.g.ﬂ faseial J) N J\jMY\

| O e 05l

M\Q\M\L}M\QM\&%}\BJ&J\JW;&U\
de e Sl LI e Obe ol 055 el e LY
wu\wﬂ\dw\uu\&x@xdﬂ)#\uy@
oo Ol Al Ol cM\rM&w\ u\qu\ ) Cp
wLA|JWqu\jM|M\&L@\;}A&U\
Sl ] BLLYL il mb)\&rij&j ch
Cads\y S olebd ) &b dla 01 (el (A
NPV ub}!\djsu.»upbwwdf:} sull V.A\I\”Lm\
Logdadl wloadly ST fsud) OF oluledl s e

EURRRTI| P EY)

e cind sl S uyw@uwm&uw ad 53l
gw“ﬂ*‘g‘dﬁw|dL’UL’lﬁpJfﬁfJ&uﬂﬁjj‘
o el el dbda‘)!\&ulx‘}ll O L8 el &1 8
OJMA&U‘C?L:Q‘J\MGWJAMO)AMYJWJAM
‘JAL}}JL\JYJM‘M\ﬁ\derfbegm‘y\jﬂw

wﬁ&ﬁydbﬁaﬁ\@ydb W«S‘Jfb&j M

M-’l‘g . M‘Jj‘ L.A:\ ol )Jn_j ‘M‘u""fl"%y
et O domdall dxd okl Sl o BT .03 dns 5 w0
uj&Lr\\‘SwlaJl Bkl G e gand! B0N1 Lo
J.Q\ d\ ).ul\damb CQUD Caj L V..\a.” JL@LY\ J)Lwcd

Bull World Health Organ 2019,97:711~716| doi: http://dxdoi.org/10.2471/B1T.19.229427 713



Policy & practice
Signed languages for education and health

Joseph J Murray et al.

mE

REJLENHESEE . FEOLEN
HARRILEWE R E T HE ¥ 2 EHA LTI
EFRAR, RAR-—WOKIETIBHE. BEFALT,
T AT FiE, REFEN I R[FHTERILEZ
THBRAREH TE, —TAEAATTEH, B
AERFEGILEHRTHALEYN, BT IREER
ARAZR, —HELBNEALRRNEARAEZ,
MW, EAANTF&R, FOERFESILE
KW, WATH K HHEF 455 %A KIKE R AL,
AR TN T B 841835 A 66 15 B B o K R L.
¥, 2RI, EAFEIAL G E RO EMENHE
et MAXRILEZLREER. BEIT, &

23K 3400 FTABKILESF, RAELRE 2% ILEAY
LR FiE, Bk, ASBRARIILELEEST
By xenl (WARBHREE) BREETHTHR
K, EFREFERHT REHES I HFH L RETEA
RERH. RTXMILERFTAFARMZS, EFE
FE LB RRE NG QU RREE T RER L
2%, Hl, RNFEREKRLGE (FREARFAL)
AN B, MR B B R B FIE A RGE R
2(%*%%%%%%%)@%%?%%ﬁ%%ﬁ%

Résumé

Education et santé des enfants souffrant d'une perte de I'acuité auditive: la nécessité des langues des signes

Les interventions médicales et éducatives destinées aux enfants
souffrant d'une perte de I'acuité auditive s'inscrivent souvent dans
une approche unique d'acquisition du langage parlé par des moyens
technologiques, comme les implants cochléaires. Ces approches
font généralement abstraction des langues des signes alors que rien
ne garantit que I'enfant parvienne a maitriser le langage parlé. Les
recherches menées aupres d'enfants qui ont recu unimplant cochléaire
et n'utilisent pas de langue des signes montrent que les résultats
langagiers sont tres variables et généralement pires que ceux des
enfants entendants. En revanche, les enfants qui ont recu un implant
cochléaire et utilisent des signes ont un développement langagier en
temps voulu similaire a celui des enfants entendants et supérieur a celui
des enfants dotés d'un implant cochléaire qui n'utilisent pas de signes.
Il 'a été démontré que les langues des signes naturelles procurent les
mémes bienfaits neurocognitifs que la langue parlée naturelle tout en
étant pleinement accessibles aux enfants sourds. On estime néanmoins

gue moins de 2% des 34 millions d'enfants sourds a travers le monde
sont exposés a une langue des signes au cours de leur petite enfance.
La plupart des enfants sourds risquent donc de souffrir d'une carence
langagiere lors de la période critique de l'acquisition du langage, au
cours des cing premieres années de vie. La carence langagiere a des
conséquences négatives sur les domaines du développement qui
dépendent d'une acquisition du langage en temps voulu. Au-dela des
effets négatifs sur I'éducation de I'enfant, la carence langagiere a aussi
une incidence sur la santé mentale et physique des sourds et sur leur
acceés aux soins de santé, notamment. Par conséquent, des politiques
conformes a la Convention des Nations Unies relative aux droits des
personnes handicapées sont nécessaires. Ces politiques garantiraient
I'inclusion par les services d'intervention précoce et d'éducation d'une
langue des signes et de programmes bilingues dans le cadre desquels
la langue des signes serait la langue d'enseignement.

Pesiome

O6pa3oBaHue 1 COCTOAHNE 340POBbA AeTell C NoTepeli Cyxa: He06XOAUMOCTb A3bIKOB XKeCTOB

MenununHckmne 1 obpa3oBaTtesibHble MEPOMPUATUA AN feTein C
noTepeit Ciyxa 4acTo NpeanonaraloT eAnHCTBEHHbIV Noaxon —
NosyyeHvie BOIMOXHOCTY BOCMPUHMMATb YCTHYIO PeUb C MOMOLLBIO
TEXHOMOTMYECKMX peLleHWin, HanpUMep KOXIeapHbIX MMMAAHTOB.
Takne nofaxofbl 06bIYHO UTHOPUPYIOT MCMONb30BaHME A3blKa
XKeCToB, HECMOTPA Ha OTCYTCTBME rapaHTWI TOro, UTo pebeHoK
NONYy4YMT BO3MOXHOCTb CBOOOJHO rOBOPUTDL. VccnenoBaHua ¢
yuacTuem fieTel C KOXeapHbIMMA UMMNNaHTaMK, He MCMOMb30BaBLUNX
A3blK »KECTOB, MOKa3anu, Uto pe3ynbTaTbl Pa3BUTUA PeUYM OUeHb
M3MEHYVBbI 1 B LIENIOM XYK€, YEM Y CBEPCTHMKOB, HE CTPafatoLimx
noTtepen cnyxa. HanpoTtue, AeTy C KOXNeapHbIMM UMMAAHTaMK,
BNafeloLLVie A3bIKOM »KECTOB, XapaKTepr30BanCb CBOEBPEMEHHbIM
Pa3BUTMEM PEUM, CXOAHbBIM C TaKOBbIM AJ151 CBEPCTHUKOB 63 noTepu
CNnyxa 1 NpeBbIlABLWVM TaKOBOE Y CBEPCTHUKOB C KOX/1€apHbIMM
VMMMAHTaMU, HO HE MCMOb30BaBLLMMI A3bIK XeCTOB. [ToKa3aHo, uTo
€CTEeCTBEHHbIE A3bIKV KECTOB 0O/AAI0T TEMU XKe HEMPOKOrHUTVIBHBIMM
npenmyLLecTBamm, YTo 1 eCcTeCTBeHHas YCTHasA peub, Oyayun B TO xe
BPEMA NMOMHOCTbIO JOCTYMHbIMI ANA AeTel C noTepen cnyxa. Cnegyet

OTMETUTb, UTO MeHee 2% 13 34 MUITIMOHOB AeTeN C NoTepen Cryxa
BO BCEM MMPE MOMYYaOT B PaHHEM LETCTBE JOCTYN K A3bIKY KECTOB.
Takvim 06pazom, 6ONBLUMHCTBO [IeTei C NoTepel Cyxa NoABepraioTca
PUCKY peyeBor AenprBaLmmy B TEUYEHNE KPUTUYECKOrO neproaa
OCBOEHVA A3blka B NMepBble NATb NeT »Ku3HW. PeyeBada aenpueayma
XapaKTepun3yeTcA HeraTvBHbIMK NOCNEACTBUAMM ANA aCNeKToB
Pa3BUTMA, CBA3AHHbBIX CO CBOEBPEMEHHBIM OCBOEHMEM A3blKa.
Kpome HeraTmBHOro BAMAHNA Ha 0bpa3oBaHve pebeHka, peveBas
AenpyiBaLmA TakKe HapyLLIaeT yMCTBEHHOE 1 dr3nyecKoe 3A0p0Bbe
NIOAEN C noTepen ciiyxa 1 cpeam nNpovero AOCTyn K CpeacTBam
3[paBooxpaHeHuns. Takum obpa3om, HeobxoAnMbl NpaBmna,
cootgeTcTByoLLe KoHseHuum OpraHnsaumny ObbeanHeHHbIX Halwin
0 NpaBax VHBANMUAOB. TaKne NpaBunia Mornv 6bl 0becneynTb paHHee
BMELIATENbCTBO U BKIIIOUEHME A3blKa XXeCTOB B 0Opa3oBaTeslbHble
YCNyrv, @ Takxke co3faHue OUNVHrBanbHbIX MPOrpamm, rae A3bik
YKEeCTOB MCMOMb30Bancsa Obl B KaueCTBe A3blKa MHCTPYKTMPOBAHNA.
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Resumen

o os

Educacion y salud de los niios con pérdida de audicion: la necesidad de los lenguajes de seias

Las intervenciones médicas y educativas para nifos con pérdida auditiva
suelen adoptar un unico enfoque de adquisicién del lenguaje hablado
mediante el uso de tecnologfa, como los implantes cocleares. Estos
enfoques generalmente ignoran los lenguajes de sefias, a pesar de
que no hay garantias de que el nifio adquiera fluidez en un lenguaje
hablado. La investigacion en nifos que tienen un implante coclear y
no usan lenguaje de sefias indica que los resultados del lenguaje son
muy variables y generalmente peores que los de sus compafieros sin
problemas de audicion. Por el contrario, los nifios que usan el lenguaje
de sefas y tienen implantes cocleares se pueden desarrollar a tiempo de
manera similar a sus compaferos sin problemas de audicion, y también
superan a sus comparieros con implantes cocleares que no usan el
lenguaje de sefas. Se ha demostrado que los lenguajes naturales de
sefias tienen los mismos beneficios neurocognitivos que el lenguaje
natural hablado, a la vez que son totalmente accesibles para los nifios

sordos. Sin embargo, se estima que menos del 2 % de los 34 millones
de nifios sordos en todo el mundo estan expuestos a un lenguaje de
sefias en la primera infancia. Por lo tanto, la mayorfa de los nifios sordos
corren el riesgo de sufrir privaciones del lenguaje durante el periodo
critico de adquisicion del lenguaje en los primeros cinco afios de
vida. La privacion del lenguaje tiene consecuencias negativas para los
dominios del desarrollo que dependen de la adquisicién oportuna del
lenguaje. Mas alla de los efectos adversos sobre la educacion de un nifio,
la privacion del lenguaje también afecta a la salud mental y fisica de las
personas sordas y al acceso a la atencion sanitaria, entre otras cosas. Por
consiguiente, se necesitan politicas acordes con la Convencion de las
Naciones Unidas sobre los derechos de las personas con discapacidad.
Estas politicas garantizarfan que los servicios de intervencion temprana
y educacion incluyan el lenguaje de sefias y programas bilingles en los
que el lenguaje de sefias sea el idioma de instruccion.
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