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Language
• A socially agreed on, rule-governed system of symbols that is used 

to represent ideas about the world (Sharp & Hillenbrand, 2008).

• Language includes the following linguistic components:

– Phonology: the ability to analyze words into separate word 
sounds (phonemes) and to assemble phonemes to form words.

– Semantics: the knowledge of word meaning.

– Morphology: the capacity to change words by means of 
inflections, conjugations, and derivations.

– Syntax: rules that govern word order in a sentence.

– Pragmatics: the use of language as a social tool, and the 
capacity to deal with language in its situational context, including 
the interactions between the speaker’s and the interlocutor’s 
knowledge and beliefs (e.g., their inferred intents). 

Speech vs. Language
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Speech
• The motor execution of oral language communication (the act of 

speaking).

• Speech is produced through complex and coordinated respiratory, 
laryngeal, velopharyngeal, and articulatory movements (Sharp & 
Hillenbrand, 2008):

– Respiration provides the air pressure to initiate sound production 
through vocal fold vibration at the larynx;

– Airflow and laryngeal sounds are directed nasally or orally by the 
velopharynx;

– Articulators (e.g., tongue, lips, teeth, jaw) shape laryngeal sounds 
and airflow to create vowels and consonants (phonemes).

• Speech production encompasses the areas of voice, fluency, and 
intelligibility (articulation + resonance).

Speech vs. Language

• An impairment of one or several of the aforementioned 
linguistic components (phonology, semantics, 
morphology, syntax, pragmatics) is called a language
disorder.

• An impairment of one or several of the basic speech 
production mechanisms is called a speech disorder.

Speech disorder vs. Language disorder
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• Speech and language acquisition: a natural and self-
evident process?

Yes, on the condition that (a) the child possesses the 
required physical and intellectual abilities, and (b) his/her 
environment is sufficiently stimulating.

Learning by imitating is crucially involved in this process 
(role of mirror neurons?).

Factors influencing the acquisition of 
speech and language

• Mirror neuron: a specific type of visuo-
motor neuron that discharges both when 
a monkey executes a motor act and when 
it observes a similar motor act performed 
by another individual.

• In a sense, a mirror neuron reflects 
another primate’s behavior, and is equally 
active as if executing itself the same 
motor act.

• In humans, the mirror neuron system has 
been identified in premotor and parietal 
cortices.

• In 2010, mirror neurons were also 
reported in the human hippocampus.

Giacomo Rizzolatti

Factors influencing the acquisition of 
speech and language
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• Mirror neurons play a key role in perceiving, understanding, and 
interpreting others’ actions, and in learning new skills by imitation.

• Mirror neurons are thought to play a role in the anticipation of action 
outcomes in others and in the apprehension of others’ intentions 
(theory of mind), in the ability to enter into others’ emotional feelings 
(empathy), and in the acquisition of language –more specifically, the 
emergence and further development of language production (speech).

Factors influencing the acquisition of 
speech and language

Language acquisition process = process of interaction 
between the child and his/her social environment, 
determined by :

– The child’s health and temperament;
– Material circumstances (e.g., housing conditions, 

family composition);
– The general social and emotional family conditions.

Factors influencing the acquisition of 
speech and language



3/8/2016

5

• Medical factors

• Cognitive factors

• Psychosocial factors

Factors influencing the acquisition of 
speech and language

Medical factors:

• Hearing
• Morphology of the speech apparatus
• Motility of the speech apparatus
• Neurological and/or psychiatric state

Factors influencing the acquisition of 
speech and language
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Cognitive factors:

• Global learning ability
• Language sensitivity (“talent for languages”)

Factors influencing the acquisition of 
speech and language

Psychosocial factors:

• Stimulating family and school environment (parent-child
interaction; home language and school language)

• Housing conditions, family composition and conditions
• Emotional and behavioral development

Factors influencing the acquisition of 
speech and language
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Childhood speech and language disorders can be 
classified into:

� Developmental speech and language disorders

• specific (or primary): no evident, detectable 
cause.

• non-specific (or secondary): resulting from a 
demonstrable, unfavorable factor.

� Acquired (neurological) speech and language 
disorders

Classification of pediatric speech and 
language disorders

Developmental speech and language disorders
A disorder of speech production and/or linguistic functions resulting 
from a demonstrated or assumed pathological condition already 
present before the emergence of language.

Acquired (neurological) speech and language disorders
A speech and/or language disorder caused by a lesion that is sustained 
after onset of language acquisition, and that disrupts already developed 
speech/language skills.  The pathological process which compromises 
the functioning of speech and/or language is sustained after a period of 
language development.

Classification of pediatric speech and 
language disorders
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• Delayed language development: 
The child’s language system does not match his/her 
chronological age, but is consistent with that of a 
younger child.

• Deviant language development: 
The child’s language system shows characteristics that 
do not match any phase of normal language acquisition.

Children with speech and language 
impairments

Examples of secondary 
S/L disorders
(resulting from a demonstrable, 

unfavorable factor):

Pre-, peri- or early 
postnatal brain damage (cf. 
congenital dysarthria).

Classification of pediatric developmental 
speech and language disorders

Jansen A, Andermann E.  J Med Genet 2005: 42: 369-378.
© 2005 by BMJ Publishing Group Ltd
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Examples of secondary 
S/L disorders
(resulting from a demonstrable, 

unfavorable factor):

Pre-, peri- or early 
postnatal brain damage (cf. 
congenital aphasia).

Pizzamiglio MR et al.
Neurocase 2004: 10: 308-315.

Classification of pediatric developmental 
speech and language disorders

Examples of secondary 
S/L disorders
(resulting from a demonstrable, 

unfavorable factor):

Chromosomal anomalies 
associated with neurological 
deficits.

Down Syndrome

Classification of pediatric developmental 
speech and language disorders
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Examples of secondary 
S/L disorders
(resulting from a demonstrable, 

unfavorable factor):

Neurodevelopmental 
disorders.

J Commun Disord 2000: 33: 227-240.

Classification of pediatric developmental 
speech and language disorders

Examples of secondary 
S/L disorders
(resulting from a demonstrable, 

unfavorable factor):

Neurodevelopmental 
disorders, such as autism 
and ADHD.

Classification of pediatric developmental 
speech and language disorders
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Examples of secondary 
S/L disorders
(resulting from a demonstrable, 

unfavorable factor):

Extremely ill physical 
condition (anemia, metabolic 
disorders).

In: Murdoch BE (ed.), Acquired neurological speech/language
disorders in childhood.  London, Taylor & Francis, 1990; 199-215.

Classification of pediatric developmental 
speech and language disorders

J Speech Lang Hear Res 2011: 
54: 487-519.

Examples of secondary 
S/L disorders
(resulting from a demonstrable, 

unfavorable factor):

Detrimental environmental 
factors (deprivation, abuse 
and neglect, adverse family 
or social background).

Dev Med Child Neurol 1992: 34: 943-948.

Classification of pediatric developmental 
speech and language disorders
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Examples of secondary 
S/L disorders
(resulting from a demonstrable, 

unfavorable factor):

Morphology and motility 
anomalies of the speech 
apparatus.

Palatoschisis

Classification of pediatric developmental 
speech and language disorders

Am J Speech Lang Pathol 2000: 9: 202-213.

Beckwith-Wiedemann Syndrome

Examples of secondary 
S/L disorders
(resulting from a demonstrable, 

unfavorable factor):

Morphology and motility 
anomalies of the speech 
apparatus.

Classification of pediatric developmental 
speech and language disorders
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Examples of secondary 
S/L disorders
(resulting from a demonstrable, 

unfavorable factor):

Hearing loss.
Auditory processing disorder.

Classification of pediatric developmental 
speech and language disorders

Effects of hearing loss on speech/language development:

• It causes delay in the development of receptive and expressive 
communication skills (speech and language).

• The language deficit causes learning problems that result in reduced 
academic achievement.

• Communication difficulties often lead to social isolation and poor 
self-concept.

• It may have an impact on vocational choices.

Classification of pediatric developmental 
speech and language disorders

http://www.asha.org/public/hearing/Effects-of-Hearing-Loss-on-Development/
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Specific effects of hearing loss on vocabulary

• Vocabulary develops more slowly in children who have hearing loss.

• Children with hearing loss learn concrete words (e.g., cat, table)
more easily than abstract words (e.g., anger, doubt). They also have 
difficulty with function words like the, an, are, and a.

• The gap between the vocabulary of children with normal hearing 
and those with hearing loss widens with age. Children with hearing 
loss do not catch up without intervention.

• Children with hearing loss have difficulty understanding words with 
multiple meanings. For example, the word bank can mean the edge 
of a stream or a place where we put money.

Classification of pediatric developmental 
speech and language disorders

http://www.asha.org/public/hearing/Effects-of-Hearing-Loss-on-Development/

Specific effects of hearing loss on sentence structure

• Children with hearing loss comprehend and produce shorter and 
simpler sentences than children with normal hearing.

• Children with hearing loss often have difficulty understanding and 
writing complex sentences, such as those with relative clauses ("Do 
you know the boy whose mother is a nurse?") or passive voice ("The 
ball was thrown by Mary")

• Children with hearing loss often cannot hear word endings such as 
/s/ or /ed/. This leads to misunderstandings and misuse of verb 
tense, pluralization, non-agreement of subject and verb, and 
possessives.

Classification of pediatric developmental 
speech and language disorders

http://www.asha.org/public/hearing/Effects-of-Hearing-Loss-on-Development/
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Specific effects of hearing loss on speaking

• Children with hearing loss often cannot hear quiet speech sounds 
such as “s”, “sh”, “f”, “t”, and “k” and therefore do not include them in 
their speech. Thus, speech may be difficult to understand.

• Children with hearing loss may not hear their own voices when they 
speak. They may speak too loudly or not loud enough. They may 
have a speaking pitch that is too high. They may sound like they are 
mumbling because of poor stress, poor inflection, or poor rate of 
speaking.

Classification of pediatric developmental 
speech and language disorders

http://www.asha.org/public/hearing/Effects-of-Hearing-Loss-on-Development/

Specific effects of hearing loss on academic achievement 

• Children with hearing loss have difficulty with all areas of academic 
achievement, especially reading and mathematical concepts.

• Children with mild to moderate hearing losses, on average, achieve 
one to four grade levels lower than their peers with normal hearing, 
unless appropriate management occurs.

• Children with severe to profound hearing loss usually achieve skills 
no higher than the third- or fourth-grade level, unless appropriate 
educational intervention occurs early.

• The gap in academic achievement between children with normal 
hearing and those with hearing loss usually widens as they progress 
through school.

• The level of achievement is related to parental involvement and the 
quantity, quality, and timing of the support services children receive.

Classification of pediatric developmental 
speech and language disorders

http://www.asha.org/public/hearing/Effects-of-Hearing-Loss-on-Development/
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Specific effects of hearing loss on social functioning 

• Children with severe to profound hearing losses often report feeling 
isolated, without friends, and unhappy in school, particularly when 
their socialization with other children with hearing loss is limited.

• These social problems appear to be more frequent in children with a 
mild or moderate hearing losses than in those with a severe to 
profound loss.

� Reduced psycho-social Quality of Life

Classification of pediatric developmental 
speech and language disorders

http://www.asha.org/public/hearing/Effects-of-Hearing-Loss-on-Development/

A fluctuating hearing loss due 
to repeated ear infections 
might mean the child doesn't 
hear consistently and may be 
missing out on critical speech 
information.

Classification of pediatric developmental 
speech and language disorders

http://www.terracehearing.com/wp-
content/uploads/2014/08/audiogram_-_bone_conduction.jpg

http://www.chsc.org/Main/Speech-Language-Development-
with-Hearing-Loss.aspx
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Classification of pediatric developmental 
speech and language disorders

Primary (specific) S/L disorders

Anomalies in speech and/or language acquisition and 
development, in the absence of an evident, detectable 
cause (i.e., unfavorable factors cannot be demonstrated).

A genetic predisposition to poor language performance 
might be involved.

Classification of pediatric developmental 
speech and language disorders



3/8/2016

18

Dysphasia (synonyms: developmental aphasia; Specific Language 
Impairment [SLI]) refers to abnormal language performance that does 
not match any expected age norms, and has never shown an arrest at 
nor a decline from an earlier level of language functioning. 

The disorder that hinders the normal development of language 
functions is not adequately accounted for by:

- Intellectual disability

- Motor or sensory defects (e.g. deafness)

- Frank neurological problems

- Severe emotional and/or behavioral disturbances

- Major environmental and/or language deprivation

Developmental language disorders: 
Dysphasia

“The terminology used to refer to such children has varied 
over the past few decades: ‘developmental aphasia’ and 
‘developmental dysphasia’ (…) More neutral diagnostic 
terms with fewer medical overtones, such as 
‘developmental language disorder’ or ‘specific language 
impairment’ (SLI) are now usually preferred.”
(Bishop, 1994).

Phil Trans R Soc Lond B 1994: 346: 105-111.

Developmental language disorders: 
Dysphasia = SLI
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Prevalence

Morley (1972) 3-yr-old

7-yr-old

± 10-20 %

± 1.5-3 %
Silva (1980)

Beitchman et al. 
(1986)

3-yr-old

< 6-yr-old

± 8%

± 3-10%

• Dysphasia is not a delayed but a deviant development of language.

• Is difficult to differentiate from a delayed language development at a 
younger age.

• Late talking toddlers  –who erroneously received a diagnosis of 
dysphasia at a younger age– naturally catch up with their peers at a 
later age (delayed language development).

Developmental language disorders: 
Dysphasia prevalence

In: F. Plum (Ed.), Language, communication, and the brain.  
New York: Raven Press, 1988; pp. 57-75.

Updates:

Rapin I.  J Child Psychol Psychiat 1996: 37: 643-655.

Rapin I. & Dunn M.  Brain Dev 2003: 25: 166-172.

Rapin I. et al.  Dev Neuropsychol 2009: 34: 66-84.

Developmental language disorders: 
Dysphasia syndromes
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Developmental language disorders: 
Dysphasia syndromes (Rapin & Dunn, 2003)

• E.g., autism spectrum disorder (ASD), Asperger 
syndrome, Williams syndrome, hydrocephalus +/- spina 
bifida (cocktail party syndrome), non-verbal learning 
disorder (+ hyperlexia), …

• Fluent, verbose and scripted, grammatically complex 
language, but with poor sensitivity to the communicative 
situation.

• Difficulty understanding irony and empathy.
• Difficulty comprehending inferential meaning.
• Pragmatic deficits mild in SLI, universal and often blatant 

in ASD.

Developmental language disorders: 
Semantic-pragmatic language disorder
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• Poorly understood, severe 
childhood speech-sound 
disorder.

• Characterized by deficits in 
timing and sequencing the 
movements required for 
speech production.

• Limited repertoire of 
phonemes, and reduced 
articulatory precision with 
increasing word length and 
speaking rate.

PhD dissertation, KU Nijmegen, 2003.

Developmental speech-sound disorder: 
Verbal dyspraxia (apraxia of speech)

Developmental apraxia of speech (DAS) is a neurologically 
based speech disorder that can be understood as a deficit 
in planning and regulating motor actions of voluntary and 
complex sequential speech movements, in the absence of 
dysarthria, mental retardation, hearing loss, receptive 
language impairments, and orofacial malformation.  Its 
defining characteristics are: unintelligible speech due to a 
large number of consonant errors (especially substitutions 
and omissions), inconsistency of speech errors, articulatory 
abnormalities like groping behavior, and abnormal prosody. 
Nijland L.  Developmental apraxia of speech: deficits in phonetic planning and motor programming.  Catholic University
Nijmegen, PhD dissertation, 2003.

Developmental speech-sound disorder: 
Verbal dyspraxia (apraxia of speech)
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Schematic representation of the cognitive
processes underlying naming

� Early visual processing ⇒ recognition 
of the picture;

� Accessing the semantic representation 
(or meaning);

� Accessing the phonological (or 
auditory) form of the word;

� Programming the articulatory 
movements (lips, tongue, jaw, palate, 
etc) and their sequence;

� Articulating the word by implementing 
the planned movements.

Hillis AE, Course N° 2DS.008, American Academy of Neurology, 
53rd Annual Meeting, 2001.
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⇒ Apraxia of Speech

“Specific language impairment (SLI) is diagnosed when for 
no obvious reason a child fails to develop normal 
language but has adequate nonverbal intelligence, physical 
ability, and hearing.”  (Bishop & Adams, 1992).

Developmental language disorders: 
Dysphasia = SLI
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Developmental language disorders: 
Dysphasia (SLI)

SLI is typically defined as a developmental language 
disorder that is associated with no known sensory, 

neurological, intellectual, or emotional deficits.

Dysphasia (SLI):
No (known) neurological disorder?
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Dysphasia (SLI):
No (known) neurological disorder?

Dysphasia (SLI):
No (known) neurological disorder?
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“KE family”

Dysphasia (SLI):
No (known) neurological disorder?

• KE family, large three-
generation pedigree.

• Half of the members are 
affected by a severe 
speech/language disorder.

• Transmitted as an autosomal 
dominant monogenic trait.

• Responsible gene (FOXP2) on 
long arm of chromosome 7 
(7q31).

Brain 2002: 125: 465-478.

Dysphasia (SLI):
No (known) neurological disorder?
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Dysphasia (SLI):
No (known) neurological disorder?

Childhood apraxia of speech is a rare motor speech disorder 
that affects the production, sequencing, and timing of 
sounds, syllables, and words.  It is distinct from other speech 
(e.g., stuttering) and language (e.g., SLI) disorders.

Dysphasia (SLI):
No (known) neurological disorder?
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Dysphasia (SLI):
No (known) neurological disorder?

Nature Medicine 1998: 4: 892-893.

Dysphasia (SLI):
No (known) neurological disorder?
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Electrical Status Epilepticus during slow Sleep (ESES)
Continuous Spikes and Waves during slow Sleep (CSWS) 

Dysphasia (SLI):
No (known) neurological disorder?

Dev Med Child Neurol 1998: 40: 595-599.

Dysphasia (SLI):
No (known) neurological disorder?
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Epilepsia 2009: 50 (Suppl. 7): 21-24.

Dysphasia (SLI):
No (known) neurological disorder?

Epilepsy & Behavior 2010: 19: 550-558.

“We suggest a spectrum or 
continuum of nocturnal 
epileptiform activity and 
language impairment that 
ranges from SLI at one end 
to LKS and ESES at the 
most affected end”.

Dysphasia (SLI):
No (known) neurological disorder?



3/8/2016

31

Pediat Neurol 1994: 10: 20-26.

Pediat Neurol 1999: 21: 745-748.

Dysphasia (SLI):
No (known) neurological disorder?

Normal controls: Left-sided IFG > Right-sided IFG and 
Right-sided cerebellar lobule VIIIA > Left-sided cerebellar 
lobule VIIIA.

SLI subjects: opposite pattern = larger Right-sided IFG 
and Left-sided VIIIA → reversed asymmetry.

Dysphasia (SLI):
No (known) neurological disorder?
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Dysphasia (SLI):
No (known) neurological disorder?

Is a definition of dysphasia (SLI) that 
includes “no known neurological 

deficits” still tenable ?

If a developmental language disorder is 
associated with a cytoarchitectonic

anomaly present at birth, such as cortical 
dysplasia resulting from a neuronal 

migration disorder, is it dysphasia (SLI) 
or “congenital” aphasia ?

Dysphasia (SLI):
No (known) neurological disorder?
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Developmental language disorders: 
Congenital aphasia

Neurology 1960: 10: 915-921.

Staudt M et al.  Neurology 2001: 57: 122-125.

Dysphasia is not synonymous with 
congenital aphasia.

Congenital aphasia: A language 
disorder that is a consequence of 
early and –mostly– extensive 
lesions in the thalamo-cortical 
projection system which have 
occurred before language 
acquisition.

Due to such demonstrable structural 
lesions, children with congenital 
aphasia fail to develop normal 
language functions.

In: F. Plum (Ed.), Language, communication, and the brain.  
New York: Raven Press, 1988; pp. 171-197 .

Although significantly poorer performance was identified in early 
left-lesioned children than in controls across a range of syntactic 
and lexical language tasks, these deficits were mild, and often 
subtle, with few children remaining clinically aphasic (p. 195).

Congenital aphasia: a contested concept
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In: S.H. Broman & J.M. Fletcher (Eds.), The changing nervous system: Neurobehavioral consequences of early brain 
disorders.  New York: Oxford University Press, 1999; pp. 214-253 .

• Children with a history of early brain injury typically perform below 
neurologically intact age-matched controls on a host of language 
tasks, but they are not aphasic, despite early damage of a sort that 
often leads to irreversible aphasia when it occurs in an adult (p. 
214).

• In the absence of other complications, infants with congenital, 
unilateral brain damage usually go on to acquire language abilities 
that are well within the normal range (p. 214).

Congenital aphasia: a contested concept

Congenital aphasia: a contested concept

Staudt M et al.  NeuroImage 2002: 16: 954-967.
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� The patient’s fMRI patterns for
several, basic linguistic tasks
were similar to those observed
in the dominant hemisphere of 
controls, suggesting that his 
language network confirms to a 
left-like blueprint of the
linguistic network.

� Stronger right prefrontal
activations compared to
controls may represent the
neurofunctional reflection of 
compensatory mechanisms
necessary to achieve adequate 
language performance.

“A lone right hemisphere may not be 
sufficient to guarantee full blown 
linguistic competences after early left 
hemispherectomy”.

Congenital aphasia: a contested concept

• Girl with early left thalamic vascular 
damage (before 9 months of age) who 
subsequently developed a language 
disorder. 

• At 3 years and 8 months, her language 
was poor and unintelligible and showed 
phonetic, phonological and morpho-
syntactic disorders. She did not exhibit 
any signs of mental retardation. 

• This paper describes the effect of a 
thalamic injury in the earliest phases of 
language acquisition in a child who 
showed consistent phonological disorders. 

• This case seems to confirm early 
hemispheric specialization and the 
importance of a timely therapy. Pizzamiglio MR et al.

Neurocase 2004: 10: 308-315.

Developmental language disorders: 
Congenital aphasia
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Dysarthria
• A collective name for a group of related speech disorders 

that are due to disturbances in muscular control of the 
speech mechanism resulting from damage of the central 
or peripheral nervous system, and impairing any of the 
basic motor processes involved in the execution of 
speech.

• It can affect respiration, phonation, resonance, 
articulation, and prosody, either singly or in combination.
Darley FL et al.  Motor Speech Disorders.  Philadelphia: WB Saunders, 1975.

Duffy JR.  Motor Speech Disorders: Substrates, Differential Diagnosis, and Management.  St. Louis: Elsevier 
Mosby, 2005.

Developmental motor speech disorders: 
Congenital dysarthria

Schematic representation of the cognitive
processes underlying naming

� Early visual processing ⇒ recognition 
of the picture;

� Accessing the semantic representation 
(or meaning);

� Accessing the phonological (or 
auditory) form of the word;

� Programming the articulatory 
movements (lips, tongue, jaw, palate, 
etc) and their sequence;

� Articulating the word by implementing 
the planned movements.

Hillis AE, Course N° 2DS.008, American Academy of Neurology, 
53rd Annual Meeting, 2001.
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Malformations of cortical 
development (e.g., bilateral 
perisylvian polymicrogyria).

Congenital bilateral perisylvian 
syndrome: congenital diplegia of 
the facial, pharyngeal, and 
masticatory muscles, epilepsy, and 
mental retardation.

Clinical speech/language features:
• Moderate to severe dysarthria and nasal speech (+ drooling, dysphagia).
• Understanding commensurate with intelligence and always better than speech 

might suggest.
• Tongue movements consistently restricted, with very limited protrusion and 

lateral movements.

Developmental motor speech disorders: 
Congenital dysarthria

Borgatti R et al.  Neurology 1999: 52: 1910-1913.
© 1999 American Academy of Neurology.  Published by American Academy of Neurology.

Pediatric developmental speech and 
language disorders

The need for a transdisciplinary diagnostic and 
therapeutic approach:

• Medical factors: hearing; morphology and motility of the speech 
apparatus; neurological and/or psychiatric state.

• Cognitive factors: global learning ability; language sensitivity 
(“talent for languages”).

• Psychosocial factors: stimulating family and school environment 
(parent-child interaction; home language and school language); 
housing conditions, family composition and conditions; emotional
and behavioral development.
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Pediatrische spraak- en taalstoornissen: 
besluit

Bishop (2000):

"Rather than assuming that brain anomaly leads 

deterministically to disorder, it seems more appropriate

to regard atypical brain structure as a risk factor that

makes it more likely that the child will develop a 

disorder, but the nature, severity, and persistence of 

disorders are likely to depend on non-biological factors."


