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DORIS TRAUNER, MD
Dr. Doris Trauner is Professor of Neurosciences and Pediatrics at University of
California, San Diego (UCSD) School of Medicine, and Chief of Pediatric
Neurology at UCSD and Rady Children’s Hospital San Diego. She received her
medical degree at the Medical College of Virginia/Virginia Commonwealth
University, and completed a pediatrics residency at UCSD Medical Center and a
child neurology fellowship at the University of Chicago. She is board certified
in Pediatrics, in Neurology with Special Competence in Child Neurology, and in
Neurodevelopmental Disabilities. Dr. Trauner’s research efforts focus on
cognitive development and disorders of brain development. She studies
language and cognitive outcomes in children with perinatal stroke, as well as
in children with specific language impairment, autism, and other
neurodevelopmental disorders. Earlier in her career her research involved
elucidating the pathogenesis of Reye syndrome and improving treatment for
that condition. She has published over 140 original research papers, 38
chapters, and 2 books. Her work has been recognized with numerous awards,
the most recent of which include a Lifetime Achievement Award from the
National Reye Syndrome Foundation in 2010, and election to Alpha Omega
Alpha Medical Honor Society by Virginia Commonwealth University/Medical
College of Virginia as a distinguished alumna in 2012. Dr. Trauner has served
on a number of national committees, including as Chair of the American
Academy of Pediatrics Section on Neurology, Chair of the Scientific Program
Committee of the Child Neurology Society, and Councillor for the Child
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Neurology Society. She has also served on several NIH study sections and on
the medical advisory committees of a number of foundations, including the
Cystinosis Research Foundation and the Cystinosis Research Network. She is an
active clinician specializing in neurodevelopmental disorders, and has been
named in the top 1% of Top Doctors in America by US News and World Report,
as well as in the Castle-Connelly list of Top Doctors in America for many years.

SUMMARY
Developmental language disorders (DLDs) – also called Specific Language
Impairment (SLI) – include a group of conditions that cause a child to have
difficulty speaking or communicating in a typical manner. Some children with
DLD have problems with understanding what other people mean when they
are talking. This problem occurs in children with normal intelligence and
normal hearing. In the most common situation, DLDs appears in the first 2-3
years of life when a child is delayed in talking compared to other typical
children their age. DLDs are common. They may occur in up to 10% of
children, although estimates of how often this condition occurs vary from 111% of children. It is more likely to occur in boys than in girls by a ratio of 2-3
boys for every girl diagnosed with this condition. Many people confuse
“speech” and “language”. Speech is the verbal production of language; that is,
the act of saying words. Language is the conceptual process by which a person
is able to understand what others say and also to communicate using words. A
person can have language without speaking, but it is not possible to speak
meaningful words without language. Stuttering is a speech disorder; the
person knows what they want to say but can’t say the words fluently. Aphasia
is a disorder of language; the person cannot formulate what they want to say
and therefore cannot fluently express their ideas (expressive aphasia). If the
person has difficulty understanding language conceptually, even though they
have normal intelligence, they are said to have a receptive aphasia.

DESCRIPTION
Developmental Language Disorders (DLDs) are neuro-developmental
disorders. They are present from very early in life and are caused by a
difference in the way the brain develops with regard to language. The problem
may be isolated and only affect language. Some children have other challenges
as well, including attention problems, clumsiness, and academic problems
when they get to school. There is a range of severity.
Some children are slow to talk but appear to catch up by 4-5 years of age.
These children may go on to have learning challenges, particularly dyslexia,
or difficulty learning to read.
Others are late in talking and do not catch up, but continue to have
problems with either understanding other people when they speak or in
speaking adequately themselves. When this happens, children can become
shy and somewhat reluctant to talk in front of others because they realize
they can’t express themselves as well as their playmates.
A third type of DLD can occur in which the child begins to talk at the
expected age, but language fails to develop at the typically expected rate.
The diagnosis can be missed in these children because their early language
seems normal.
Children with DLD do not get worse as they get older; in fact, most improve,
especially with support services (see Therapeutic Intervention section below).
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SYMPTOMS
There is no laboratory test to diagnose a developmental language disorder.
Disorders of language are diagnosed by a clinician, such as a physician or
speech pathologist, based on a delay in starting to talk at the expected age.
Table 1 outlines normal language milestones. If a child is not using words or
sentences at the typical age, or is using words in an unusual way (such as only
repeating what others say and not forming any words on his own) then a
language disorder may be suspected. There are many standard tests that can
be used to test both whether the child understands spoken language and
whether the ability to speak is within the normal range for age. These are
usually administered by a speech pathologist. Two of the most widely used are
the PLS-5 and the CELF-Preschool or CELF-5. Both of these tests are very
comprehensive and test different aspects of both understanding language and
speaking.
The PLS stands for Preschool Language Scales. There are several editions of
this test. The most current one is the fifth edition. This test can be used for
children from birth to 7 years 11 months. The Clinical Evaluation of
Language Fundamentals has several versions:
CELF-Preschool: The Preschool Edition tests children between 3 years and 6
years- 11 months.
CELF-5: For older children, the CELF-4 or CELF-5 is used to test language
between 5 years and adults up to age 21 years 11 months. These tests yield a
standard score and an age-equivalent score. These scores help parents
understand if their child is behind in one or more areas of language compared
with other children their age, and by how much they are delayed.
Table 1

Common symptoms of DLD include:
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Not babbling (using both consonant and vowel sounds) by 10 months of age
Not pointing (using the index finger) by 18 months
Less than a 50-word vocabulary by 2 years
No 2-word combinations by 2 years
Not understanding words or commands unless the parent points or uses
gestures to indicate what they’re asking by 12 months
Table 2 lists some warning signs that may suggest a language problem even in
very young children.
Table 2

There are a number of classifications used to describe different types of
language disorders. These classifications help clinicians understand what the
major symptoms are for an individual child, how to target treatment, and what
the likely prognosis is. They will be briefly defined below.

DISORDERS OF ARTICULATION
Articulation refers to the ability to pronounce sounds, syllables and words. An
articulation disorder refers to a condition in which the child has difficulty
saying particular consonants and vowels. This makes the child’s speech poorly
understood by other people, even though the child may be using the correct
words or grammar. Parents are able to understand what their children say
well before other people outside the immediate family do. However, most
children are understandable to others by 2 years of age. By 4 years of age,
children’s speech should be clear to others outside the family almost 100% of
the time. Articulation disorders make it difficult to understand what the child
is trying to say, even at times for parents.

STUTTERING
Stuttering is a problem with the rhythm of speech. The child knows what they
want to say, but can’t get out the words. This is because they get stuck on a
particular sound and can’t move on to the next sound or word. The cause of
stuttering is not known. There may be some genetic influence to stuttering.
There are studies that suggest there may be a problem with the connections
between the 2 sides of the brain that can lead to stuttering. Stuttering often
begins between 3 and 6 years of age. It occurs in 0.5-1% of children. Many
cases may resolve on their own. However, there are some severe cases that
require intensive forms of speech therapy to improve. Even when stuttering
resolves, those children are at higher risk for DLD than expected in the
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population at large. These children may require careful follow up to insure
that other language problems are not missed.

VERBAL DYSPRAXIA (SOMETIMES CALLED APRAXIA)
is a disorder of speech in which the child cannot get out words correctly, even
though they know what the words are and can understand what is being asked
of them. Features of verbal dyspraxia include:
Impaired articulation
Speech utterances are short and effortful
Distorted speech sounds
Speech is not fluent
Variability (the child may be able to say a word one day and then not be
able to say it another day)
More difficulty with long words
Speech is limited to single words, with great difficulty getting out several
words in correct order. The words often are expressed with great effort and
the child may make several attempts before getting out the word correctly.
When severe, this verbal dyspraxia can make it problematic for the child to
have functional speech. Alternative means of communication, such as sign
language or the use of a communication board, may be useful in facilitating
communication and reducing frustration.

PHONOLOGICAL SYNTACTIC SYNDROME (MIXED RECEPTIVEEXPRESSIVE DISORDER/EXPRESSIVE DYSPHASIA)
is the most commonly recognized form of DLD. It consists primarily of the
inability to adequately express oneself verbally using appropriate grammar.
The child’s speech may not be fluent and they may speak in shorter and less
complex sentences than other children their age. Grammar is typically poor
and the grammatical errors tend to differ from that of typical children when
learning language.

VERBAL AUDITORY AGNOSIA
is one of the most severe forms of DLD. In this condition, children are unable
to understand language as meaningful, even when hearing is entirely normal.
They sometimes appear to be hearing impaired because they do not respond to
calling their name or to verbal questions or commands. They may have great
difficulty with speaking, as well. While they can make sounds or even say
words, the words typically do not make sense for the situation. This type of
language disorder is often found in children with severe autism, and also in an
acquired epileptic condition called Landau-Kleffner Syndrome.

SEMANTIC PRAGMATIC SYNDROME
is a condition where children may talk a lot and have a large vocabulary, but
their speech is superficial. This causes them to have a problem carrying on
conversations with others. They may talk about their own interests, often
unaware of social cues which would indicate to most people that their listeners
are not interested in what they are saying. They may lack the normal
intonation in voice that conveys meaning to what they are saying (a quality
called prosody). Additionally, they may have monotonous speech or may sound
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formal when they speak (sometimes referred to as the “little professor”). This
type of language disorder is often found in children with high functioning
autism or Asperger syndrome.

PHYSICAL ABNORMALITIES
There may be no physical abnormalities associated with DLD. Except for
specific instances of genetic disorders that can cause language delay, children
with DLD do not have other medical conditions. However, some children with
DLD may have problems with controlling the muscles of the mouth. This lack
of control can cause chewing difficulties early in life and articulation
problems. Excessive drooling can sometimes accompany language delay. Other
children may have poor coordination, such as difficulty catching a ball or
riding a bicycle. Additionally, they may have problems with eye-hand
coordination, such as coloring within the lines or with handwriting.

CAUSES
The underlying cause of DLD is unknown. One common theory is that there is
a problem with the brain’s ability to process rapid auditory information. This
means that normal speech words are being said too rapidly for the brain to be
able to make sense of them. If the speech sounds are slowed down, such as
through a special computer program, the child with DLD can often understand
them better. However, this may not be the entire explanation for DLD. Studies
of the brain using magnetic resonance imaging (MRI) scans show that there are
some differences in the way parts of the brain develop in individuals with
DLD. For most people, the left side of the brain is thought to be dominant for
language. There are normally some differences in size and shape of certain
brain structures thought to be important for language. However, some
children with DLD who have had brain MRI scans for research purposes have
not had the typical left-right differences in a structure thought to be involved
in language, the planum temporale. This suggests that the brain of a person
with DLD might be wired a little differently from that of a person with more
typical language development. A number of conditions have been found to
have a higher likelihood of DLD. These include:
Premature birth
Prenatal exposure to drugs, such as cocaine
Maternal cigarette smoking during pregnancy
Certain types of epilepsy may be associated with language impairments. A
specific defect in brain development, called congenital bilateral perisylvian
syndrome, can be associated with severe impairments in spoken language.
Some genetic disorders are also associated with language impairments,
including Down syndrome and Fragile X syndrome. In these conditions, there
are other physical features that suggest to the clinician the underlying
diagnosis. There is some evidence for a genetic role in DLD. However, only a
few specific genes have been identified as being associated with language
problems. There is a higher likelihood of DLD in families where one person
already has the condition. For example, there is about a 35% risk of a second
family member being affected, while the risk in the general population is
around 10%. It is not likely that a single genetic cause will be found for all
children with DLD. Rather, there are likely many genes that, working together,
are responsible for normal language development. Changes in any of these
genes could cause language problems.
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ASSOCIATED PROBLEMS AND CONDITIONS
Attention deficit hyperactivity disorder (ADHD) is a commonly co-occurring
condition with DLD. Approximately 40% of children with DLD meet clinically
defined criteria for ADHD during early school years. Many of these children
may respond to medications that typically treat ADHD. However, it can be
difficult to clinically determine whether a child with DLD has a primary
problem with attention or whether they are inattentive because of slow
auditory processing or impaired ability to understand what is being said
(receptive language impairment). For example, if a child is not able to
understand what is being said in the classroom, then the child may be
inattentive because of the language impairment and not because of ADHD. A
careful assessment of the conditions under which a child is inattentive may
help to sort out the primary problem. For example, if the child is inattentive
when the teacher is speaking to him, but pays attention to visual information
such as books, computers or television, then the inattentiveness may be related
to the language difficulty. If the child is impulsive, hyperactive, and inattentive
whether being given verbal or visual information, then there is a higher
likelihood that the child has ADHD in addition to DLD. In this case, medication
may be helpful in improving the child’s attention and ability to learn, even in
the presence of the language disorder. There is also a strong association
between language disorders and learning disabilities once the child reaches
school age. Even when the language issues improve to the point of not
requiring further therapy, the child may have difficulty in language-related
academic areas such as reading, writing composition, and language arts. It is
important that children with DLD be monitored closely in elementary school to
make sure that they are not falling behind academically. These children should
have access to appropriate intervention from the school (see Therapeutic
Intervention section below) if they show learning difficulties. Behavioral,
psychiatric, and emotional disorders are commonly found in children and
adolescents with DLD. Children with early language impairment have a higher
risk of anxiety disorder (particularly social phobia). Affected young adults are
also at risk for antisocial personality disorder. The severity of the language
deficit may predict to some extent the later presence of social anxiety
disorders, but this is not definitive.

LABORATORY INVESTIGATIONS
There are no laboratory tests that can make the diagnosis of DLD. The
diagnosis is made by clinicians when there is a concern for a child’s language
development. The following outlines a possible process a parent can expect
when their child is being evaluated for DLDs. 1. First, a clinician (primary care
provider, child neurologist, or developmental pediatrician) carefully reviews
the parent’s report of their child’s language. Some questions parents may be
asked include:
How many words does your child say?
Does the child babble?
Does the child point?
Does the child seem to understand what is being said?
2. Next, the clinician conducts a careful neurologic examination, which
includes speaking to the child and trying to get the child to respond. Some
examples of age-appropriate questions a clinician may ask the child include:
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“Show me your nose.”
“What is this picture?”
“Tell me what you like to do at preschool?”
3. If there is still concern about language development at that point, the next
step would be for the child to receive a hearing test to make sure they are
hearing adequately.
If they pass the hearing test, then they should be referred for formal
language testing by a speech pathologist. During this test, an ageappropriate standardized test of receptive and expressive language will be
used to evaluate the child. Examples of these tests are Preschool Language
Scales (PLS) or Clinical Evaluation of Language Fundamentals (CELF). The
speech pathologist will use the most current, age-appropriate version of the
test.
If there is any doubt about the overall development of the child aside from
language, appropriate developmental or IQ testing might be in order to
properly determine whether there is an isolated language problem or more
general developmental delay. This would require testing by a child
psychologist trained to conduct testing in young children.
Laboratory tests are not routinely necessary, but might be ordered in certain
situations. For example,
If the child has unusual facial features or other physical characteristics,
genetic tests might be ordered.
If the child has other abnormalities on the neurologic examination, such as
an unusually large head or differences in function between the two sides of
the body, an MRI of the brain might be requested.
A history of seizures or convulsions that would indicate an
electroencephalogram (EEG) should be completed.
Children with verbal auditory agnosia are at risk for having Landau
Kleffner syndrome; a sleep EEG should be considered in these individuals.
Insurance may not cover all of the tests mentioned above. In general, a
pediatric neurology consultation will be covered. Also, an MRI and EEG would
be covered if there is a clinical indication provided. Speech and language
testing is not always covered by insurance and may depend on the insurance
provider and the specific policy. The same is true for psychological testing.
Parents will need to check with their insurance provider to determine
coverage for these items. Once the diagnosis is confirmed and other conditions,
such as epilepsy have been excluded, there may not be any need to repeat the
tests in the future unless there is some unexplained worsening of the child’s
condition or if new symptoms arise.

THERAPEUTIC INTERVENTION
It is important to determine the type and severity of the language disorder
before a decision about type and intensity of treatment is made. The most
targeted treatment for children with language disorders is speech and
language therapy. This is usually carried out by a licensed speech/language
pathologist (SLP) with special training in the treatment of children. The access
of special education services through the public school may be considered.
Additionally, occupational therapy – if there are problems with feeding or
excessive drooling or poor coordination of the muscles of the mouth and
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tongue – may be helpful. In certain types of DLDs, particularly severe verbal
dyspraxia, training in alternative forms of communication, such as sign
language or the use of an electronic communication device, is useful in
allowing the child to communicate effectively. If a problem with auditory
processing is identified, computer programs designed to improve auditory
processing may be considered. The child with DLD may benefit from classroom
accommodations to facilitate learning. Accommodations to consider include:
Extra attention in the classroom to ensure they have understood the lessons
and the homework assignments. This is particularly important if the
teacher is doing mostly oral instruction.
Repeated instructions.
Availability of assignments online or in written form.
Extra time for tests (due to the fact that their processing of written
information may take longer than usual).
If a child with DLD also has attention deficit disorder (ADD), treatment with
medication should be considered to improve focus and attention. Psychological
counseling may be helpful for those children and adolescents who have
secondary psychological problems, including depression, low self-esteem, and
frustration.

PROGNOSIS
Many children with DLD improve in their language ability by 6-7 years of age.
However, even those who seem to get better may continue to have challenges
that show up in slightly different ways. Academic difficulties, particularly with
language arts, reading, and written composition, present new challenges for
the child with DLD. Learning disabilities are estimated to be present in 50% of
children with an earlier history of DLD. Attention deficit disorder, sometimes
without hyperactivity, co-occurs in 40% of children with DLD, and may cause
additional challenges to learning. Frustration over the academic challenges
may lead to feelings of low self-esteem, depression, and acting-out or
oppositional behaviors (e.g., “I hate school!”). Emotional problems, particularly
anxiety disorder, social phobia, and depression, occur at a high rate in children
and adolescents (from 20-50% of children with a history of language
impairment). Most importantly, language and communication problems may
persist into adult life in up to 90% of cases. This persistence may cause the
person to be shy in social situations and reluctant to enter into conversations
with others. Individuals with DLD may have a lower than expected level of
educational achievement than their siblings and peers. Long-term outcome
depends partly on the type and severity of the language disorder. It is thus
very important that children with DLD have ongoing monitoring throughout
childhood and adolescence. Early recognition and adequate psychological,
social, emotional and educational support can reduce long-term complications.

PREVENTION
There is no way to completely prevent a child from having a developmental
language disorder. However, since the use of cigarettes and certain illicit drugs
during pregnancy has been associated with an increased risk of DLD, a woman
should avoid these substances before and during pregnancy. Although there
are no other known preventive measures, early recognition of the problem
when it occurs is important in having a positive outcome.
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CARETAKER AUGMENTATION
If a language disorder is suspected, parents should first consult their child’s
primary care provider. A referral to a speech-language pathologist may be
necessary. A consultation with a pediatric neurologist may be helpful in
making the diagnosis, as well as checking for other neurologic conditions that
might cause language delay. The public school systems (in most areas) have
preschool programs for children 3 years of age and up who have special needs,
such as language delay. Head Start programs may also provide preschool
support for young children. The American Speech-Language-Hearing
Association is a national organization for speech-language pathologists. Their
website can provide information on symptoms, as well as other resources that
may be available. The parent’s attitude towards the child with a language
disorder is important in helping the child. It can be frustrating for a parent to
talk to their child and find that the child didn’t “hear” what they said, or didn’t
seem to be paying attention. It is important for parents to provide positive
support for the child and to have patience with their speech and language
challenges.

GLOSSARY OF TERMS
Aphasia/dysphasia: an impairment in language that affects the person’s ability
to understand language (receptive aphasia) or to express language adequately
(expressive aphasia)
Apraxia/dyspraxia: inability to carry out a voluntary action in the absence of
paralysis or loss of sensation (verbal apraxia refers to inability to get words out
correctly even when the person knows what the word is).
Articulation: the production of speech sounds
Auditory processing: the ability of the brain to take sounds coming in through
the ears and carry them to the brain centers that can make sense of what was
heard.
Developmental dysphasia refers to a dysfunction in the development of speech
and language expression and/or reception, in the absence of other problems
such as hearing impairment, muscle weakness, global intellectual disability, or
other specific neurological disorders.
Dysfluency: interrupted flow of speech sounds, such as in stuttering
Expressive language: the use of language to share thoughts, feelings, or to
comment
Language: the conceptual process of communication that may be receptive
and/or expressive
Morphology: the rules governing meanings of word units
Phonology: the set of rules for sound production
Pragmatics: adaptation of language to communicate in a social context
Prosody: appropriate intonation, rate, rhythm, and loudness of speech that
imparts meaning to word
Receptive language: understanding of language

http://www.childneurologyfoundation.org/disorders/language-disorders/

2/25/16, 5:40 PM
Page 10 of 11

Semantics: a set of words that are a part of a specific language (vocabulary)
Speech: verbal production of language
Syntax: the way words are put together to form phrases or clauses (grammar)
Verbal apraxia refers to inability to get words out correctly even when the
person knows what the word is
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