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Abstract

This review, directed at physicians, considers what departures from expected language development they need to monitor in young children.  The skills to consider are language production, comprehension, and use in conversational settings.  The review indicates what symptoms should raise suspicion of a problem and when it is appropriate to refer a child for more detailed assessment.  At the toddler and  preschool ages the main items in the differential diagnosis of specific language disorders are hearing loss, mental deficiency, autism and autistic spectrum disorders.  Failure to develop speech, inadequate comprehension, loss of previously acquired language milestones, and failure to use language communicatively are red flags that indicate the need for urgent referral for thorough evaluation.  It is inappropriate to "wait and see" before making a referral for assessment/intervention in young children whose language development causes concern. 


Evaluation of toddlers and preschoolers who do not develop language at the expected age is challenging for physicians, most of whom do not have specialized knowledge of this field.  Yet it is generally pediatricians and family doctors who are charged with detecting departures from developmental expectation because it is to them that parents are likely to voice their concerns.  Physicians often find it difficult to determine whether children are delayed yet still fall within the range of normal variability, or whether they are truly impaired, especially if they have other problems such as chronic middle ear effusion , behavior disorders,  not to mention such exogenous influences as socio-cultural deprivation, abuse and neglect.   



Language is a socially-derived set of encoded arbitrary symbols that enable communication and that play a major role in sustaining thought.  Table 1 lists the major levels of language encoding.  Speech (oral language) is but one form of verbal expression, others include writing, Braille, sign languages, mathematical, musical and dance notations, and others.  Language use (pragmatics) and speech (expressive language) are overt and easier to evaluate than comprehension (receptive language) which is inferential.  This review is targeted at physicians and others called upon to decide rapidly on clinical grounds whether and when it is appropriate to refer a toddler or preschooler for formal hearing, speech/language, and cognitive assessment.    


ASPECTS OF LANGUAGE AND THEIR DEVELOPMENT

Language learning starts at birth.  The inner ear is fully developed and functional by the end of the second trimester of gestation and there is evidence that the fetus hears in utero both mother's voice and other sounds such as her heart beat and abdominal noises.  Table 2 provides a summary of the major milestones of language development that can serve as guideposts for clinicians evaluating the development of young children even though there is considerable variability in the ages at which young children pass these milestones.  


From birth infants are learning to discriminate the speech sounds (phonology) of the language to which they are exposed and start losing the ability to make phonologic discriminations that do not occur in this language. 1  They can already discriminate auditory temporal cues in the speech signal at 6 months. 2  During the first year, infants develop nonverbal communication skills (nonverbal pragmatics) such as looking at the person speaking to them, turn-taking, pointing and gesturing, and responding by cooing (vowel sounds) and later babbling (repeated consonant-vowel utterances).  One year old children understand a number of words in context, start to produce meaningful word approximations and respond to their names; they can focus their attention jointly with another person on a common target, imitate some gestures, and indicate what they want by looking and, soon, by pointing.  Toddlers initiate communicative interaction and do not tolerate long periods during which others ignore them.  


Two year old children respond reliably to their names, follow simple verbal commands without visual prompts, and identify common objects and events in pictures.  Many children will have gone through a vocabulary spurt that can range from a few dozen to a few hundred words and will have started to produce two word phrases before 24 months.  They are already fully aware that language gives them the power over other persons to get some of their needs and wishes fulfilled and to express their feelings.  There is substantial variability among children in the speed and style of their language acquisition: some two-year olds with excellent comprehension use relatively few well articulated words. Thal et al. 3 report that such children fall within the normal range of production by three.  Other two year olds produce long strings of unintelligible word approximations with a varied intonation before progressing to full sentences.  


By three years children will have acquired the rudiments of how words are combined to create meaning (syntax), but will still be making errors in tense, word endings, and irregular word forms (morphology).  At three, it is acceptable to hear "I goed to the store" because it indicates that the child is actively learning the general grammatical rule for marking the past and erroneously overgeneralizes his new rule to irregular forms of the verb.  Three year olds may leave out unstressed function words, such as articles and prepositions, but will follow a subject-verb-object sentence structure and begin to experiment with adult negative, imperative, and interrogative forms. 4  At least half of what they say should be intelligible to a stranger and should make sense to someone aware of the events in their lives.  They use tone of voice and melody of speech (prosody) to indicate the intent of their communication, be it assertion, question or command, and convey whether they are joking or protesting.  They should be able to hold brief conversations by maintaining a coherent topic, to engage another in dialogue, begin to relate a story, and language should have become their most important medium for communication and information gathering.  At three there is still considerable variability among children, especially in the clarity of their phonology.5  


By kindergarten, children will speak in full, mostly grammatically correct sentences, but some will not have mastered correct production of all speech sounds.  They probably will not yet have achieved all the niceties of sentence imbedding and other complex syntactic constructions.  They should be able to respond to open-ended questions such as when, why, and how and to recount a previous event at least briefly and intelligibly, though not necessarily fully coherently.  As children enter school it becomes easier to evaluate errors in the form of their language.  By 7 or 8 years children produce complex sentences and should be able to articulate all speech sounds correctly.  


Because there is such an intimate relationship between many types of reading and learning difficulties and language disorders, a child who is experiencing academic problems may actually be suffering from an undetected language disorder.  Observations of Kamhi et al. 6 support this inasmuch as they found that both reading impaired children without diagnosed language difficulties and language impaired children performed similarly on measures of phonological, lexical, syntactic, and spatial processing.  In taking the  case history of a child with behavioral or academic problems, one is likely to learn that the child had experienced speech and language difficulties during the preschool years but appeared to "recover" between the ages of 4 and 6 only to encounter later difficulties with oral and/or written language. e.g, 7,8.

SYMPTOMS THAT SHOULD AROUSE CONCERN ABOUT INADEQUATE LANGUAGE

There are four main considerations in the differential diagnosis of children who do not develop language or develop it inadequately, given that they have not sustained severe social deprivation, do not have a structural deficit such as a cleft palate, a tracheostomy, or a neurological problem interfering with the ability to use the oro-facial musculature for chewing, swallowing, or breathing as well as for speech (dysarthria).  The main considerations are (1) inadequate hearing; (2) a developmental language disorder (DLD); (3) mental deficiency; (4) an autistic spectrum disorder (Pervasive Developmental Disorder - PDD in DSM-IV 9) such as Autistic Disorder, Asperger's Disorder and Pervasive Developmental Disorder-Not Otherwise Specified - PDD-NOS.  Developmental language disorders are common.  It is estimated that between five and eight percent of all children starting school meet criteria for language impairment. 10

Table 3 lists a number of readily detectable abnormalities and the disorders they suggest.  Red flags that should attract clinician's immediate attention are (1) absent or minimal speech, including babbling; (2) impaired comprehension; (3) lack of drive to communicate, either verbally or by using gestures such as pointing; and (4) regression of early language milestones, even if these consisted only of pointing and a very few words, or if regression occurs in a child whose early development was already under suspicion.  Lack of speech or comprehension suggests deafness, which mandates urgent habilitation. Lack of the drive to communicate or using language non-communicatively points to an autistic spectrum disorder.  Language regression is most common by far in children on the autistic spectrum but is also a feature of acquired epileptic aphasia (see later).  


There is some consensus on what symptoms at what age indicate that a child is "at risk" for potential speech and language impairment (Table 4).  11,12  A two year old who does not have a 50 word vocabulary (lexicon) that is intelligible to parents (but need not be intelligible to strangers), or who has not yet started putting two words together is suspect.  More importantly, apparent lack of understanding of single words, consistent failure to follow simple verbal commands and,  especially, failure to use language to ask or draw attention is reason enough for further investigation.  It is not appropriate to reassure the parents of children who have not reached these milestones and tell them to return in 6 months.  Before referring these children for formal evaluation and in order to substantiate their clinical impression, physicians may want to fill out a screening instrument for non-specialists such as the Early Language Milestone Scale (ELM), 13 the Clinical Linguistic and Auditory Milestone Scale (CLAMS), 14 or ask the parent to mark off in an inventory the words, phrases, and gestures that the child understands and produces (MacArthur Communicative Development Inventory). 15   


Rather than peppering children with questions requiring single word answers, an efficient and more realistic way to evaluate language in the office is to watch them play with representational  toys and attempt to engage them briefly in interactive play.  Marked disinterest in play strongly suggests that a child is on the autistic spectrum as well as language impaired. 16

Testing of hearing is always the first step in any child who does not develop language as well as expected.  Mental deficiency tends to delay perceptual motor and nonverbal cognitive skills as well as language, and has to be severe to preclude any language development, unless it is associated with autistic symptoms.  Differentiating DLD from autism is likely to pose the most difficulty.  The hallmarks of the autistic disorders are inadequate imaginative play, social interaction, and joint attention; such findings  suggest that the deficit transcends language alone.  This is one of our major reasons for recommending that clinicians assess language during play.


TYPES OF DEVELOPMENTAL LANGUAGE DISORDERS

Developmental language disorders vary in type as well as severity.  Table 5 summarizes a clinical classification of DLD divided into (1) mixed receptive/expressive, (2) expressive, and (3) higher order processing disorders, together with clinical subtypes of these broad groups. 17  The classification rests on the admittedly greatly oversimplified input, decoding, evaluation, encoding, output neurologic model of language processing and on the level of language most affected.


The most common subtype of DLD is the mixed receptive/expressive phonologic-syntactic deficit disorder which can vary greatly in severity.  Children with this disorder need to be differentiated from those  with delayed expression and demonstrably normal comprehension.  Among them, those who are not as severely affected as those with verbal dyspraxia or the speech programming deficit disorder may represent the upper tail of the normal distribution in the age at acquisition of phonology.  Whitehurst and Fishel 18 state that mildly phonologically impaired children will usually speak intelligibly by age 4 years without intervention, and therefore should not be considered among those with DLD requiring intervention. 


A large body of research on language acquisition has established that, for the most part, in the early language learning years comprehension precedes production.  This is not necessarily the case later on when  hypothesis-driven (top/down) operations at many linguistic levels assist comprehension of meaning. 19  Also, one can only say what one knows, whereas one has no way of controlling the complexity of what others will say.  Young children, like persons who speak reasonably fluently in a foreign language, may understand less well than one might assume judging from their productions, yet they may still understand more than they can say, because hearing a word that was stored but is not easily retrievable will reactivate it, thus enabling its comprehension.  The term “auditory processing disorder” is often used to characterize children who have difficulty following verbal directions and understanding connected discourse.  Impaired comprehension in such children is more likely to involve higher order processing such as an impoverished vocabulary or inadequate auditory memory than lower level auditory operations, but a thorough inventory of auditory sensitivity and speech sound discrimination is always indicated when comprehension is in question.


The MacArthur Inventories 15 illustrate the tremendous disparity that sometimes exists between comprehension and production, especially in the early language years.  During the second year children may have a vocabulary of 10-50 words yet be able to understand hundreds of single words and common scripts produced by their caregivers.  In contrast, the expressive abilities of children with the semantic-pragmatic deficit syndrome, many of whose utterances are overlearned scripts, often far exceed their comprehension and they have great difficulty answering open-ended questions and staying on topic. 17 


The most severe receptive deficit is verbal auditory agnosia (VAA) or word deafness in which children can hardly discriminate between speech sounds. 17  Under those circumstances speech production is minimal or impossible.  Such children are usually nonverbal early on and some of them may remain so indefinitely.  If they speak their speech is sparse, agrammatical, with severely defective phonology.


LANGUAGE REGRESSION

Some children start to develop language and then, suddenly or insidiously, lose previously acquired language skills and comprehend little or nothing of what is said to them.  When this syndrome occurs in the context of one or more seizures or is associated with an epileptiform EEG without clinical seizures it is referred to as acquired epileptic aphasia or the Landau-Kleffner syndrome.20  The severity of the seizures and EEG abnormalities is not tightly correlated with the severity of the language disorder and  may fluctuate.  The effectiveness of anticonvulsants such as valproic acid and perhaps vigabatrin, or of ACTH or steroids is unpredictable.  Some children recover whereas others have long-lasting deficits.21  Some of those who eventually learn to speak tend to remain very dysfluent, often poorly intelligible, and in most cases severely language impaired.  A majority of children with VAA and of those who undergo language regression are autistic as well as language impaired.22 


MANAGEMENT OF COMMUNICATION DISORDERS

Because this paper focuses on assessment, we make only the briefest statement about management.  First and foremost, test hearing promptly and definitively in every young or older child who evidences any language-related or comprehension difficulty.  Whenever formal behavioral (puretone and speech audiometry) testing is less than reliable or the child is multiply handicapped, brainstem auditory evoked response or cochlear emission audiometry should also be performed.  Secondly, children must be referred without delay to an evaluation/intervention program, as mandated by law, whenever there is a suspicion of a developmental problem.  There is no reason to delay intervention which is benign and very effective, as long as it is offered at the language-learning age.  In children under three the health department and in those above three the school district will provide a full quantitative multidisciplinary evaluation by a speech/language pathologist and usually a psychologist.  The purpose of the evaluation is not to predict the future but to determine that the child qualifies for the intervention.  The intervention may be infant stimulation and communication therapy for toddlers and less severely affected preschoolers, together with training and support for the parents, or attendance at a specialized preschool for those with more severe deficits. 23  In the case of children with autistic behaviors, the program needs to provide training in joint attention, behavioral control, and play, as well as in communication skills. 


The role of the physician is to determine whether there is a need for such biologic tests as imaging, EEGs and other electrophysiologic tests, chromosome and other genetic tests, and tests of body fluids.  The yield of such tests is so low that they have strictly limited indications unless there is evidence pointing to a specific underlying etiology. 24  It is now well established that brain lesions are not demonstrable in the vast majority of children with developmental disorders, including DLD and the disorders on the autistic spectrum, and that genetics play a major etiologic role. 25   Because of the greater plasticity of the immature brain, even large unilateral brain lesions acquired prenatally or in very early life do not preclude the development of language, which may be somewhat delayed but is generally otherwise normal. 26. In contrast, focal lesions acquired in childhood produce aphasias that have many of the characteristics of the acquired aphasias of adults and which, contrary to what is widely believed, rarely recover without any sequela. 27

Physicians are a vital link to the proper diagnosis and treatment of young children with developmental language difficulties.  They are often the only professionals whom the child sees on a somewhat regular basis as an infant, toddler, or preschooler and primary care physicians are the best persons to gain the trust, confidence, and respect of parents.  Informed astute observers can make the difference between a child who is identified early and receives the help and support needed to cope with the problem and one left in limbo to "grow out" of his disability and who is likely to flounder at schoolage when required to decode written language.
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Table 1: Major Levels of Language Encoding




Phonology
-
individual speech sounds

Grammar (morphology and syntax) - word endings and other markers that indicate the role of the word in

the sentence (e.g., plural, gender, possessive, irregular verb forms), word order, sentence type 

Semantics
-
meaning of verbal messages (words, phrases, sentences).  

     Lexicon = structured repository of word meanings in the brain

Pragmatics
-
conversational use of language.  

     Verbal pragmatics = initiating and ending a conversation, topic maintenance, turn-taking, awareness of            language use.  

      Non-verbal pragmatics = direction of gaze, body posture, facial expression, gestures

Prosody
-
rhythm, intonation, modulation of pitch over words, groups of words, or sentences that help clarify the intent of the verbal message

	
Table 2. Typical age at development of language skills *

	


	 LANGUAGE SKILL(S)
	AGE




	Phonology: honing of speech sound discriminations relevant to the language(s) heard, loss of other discriminations
	from birth


	Pragmatics: gaze, turn-taking, responsive cooing
	almost from birth


	Babbling (repetitive consonant-vowel sounds)
	from 4-9 months


	Comprehension of individual words
	from 6-10 months


	Pointing to request and draw attention
	from 10-16 months


	Production of meaningful single words
	from 10-16 months


	Pointing to body parts and objects on verbal command
	from 10-16 months


	Comprehension of many words
	from 15-18 months


	Vocabulary spurt
	from 16-24 months


	Comprehension of simple sentences
	20-30 months


	Two word utterances
	18-24 months on average


	Start of acquisition of syntax (word endings, function words, word order), start of production of small sentences
	24-36 months on average


	Largely intelligible to familiar persons in context
	usually by 2 years


	Beginning ability to converse, answer concrete wh- questions (e.g., what's that, who, where in context)
	usually by 2 years


	Beginning ability to tell what happened, to recount an event or short story coherently, progressive appearance of answers to when, why, and how
	by 30 to 42 months


	Largely intelligible to unfamiliar persons in context
	usually by 3 years


	Major syntactic rules acquired, speak in full, well formed sentences
	usually by 4 years


	Correct production of all speech sounds, including blends
	5-7 years


	Use of syntactically complex sentence forms
	5-7 years


     ____________________

     *  Milestones of language acquisition are highly variable.  Those indicated are very approximate but serve as guideposts nonetheless

	
Table 3. Differential diagnosis of speech and language abnormalities



	ABNORMALITY

	MAIN CONSIDERATIONS


	Amount of speech: none
	a) impaired comprehension: deafness, verbal auditory agnosia 

b) verbal dyspraxia 

c) anarthria 

d) autistic spectrum disorder 

e) elective mutism (needs documentation!)


	Amount of speech: decreased
	a) impaired comprehension: hearing loss, mixed receptive/expressive language disorder 

b) expressive language disorder 

c) dysarthria 

d) autistic spectrum disorder 

e) negativism, elective mutism, excessive shyness


	Amount of speech: too much
	a) pragmatic deficit (semantic-pragmatic deficit syndrome)

b) mania

c) anxiety


	Speech poorly intelligible, jargon
	a) (high tone) hearing loss 
b) mixed or expressive language disorder

c) dysarthria

d) autistic spectrum disorder


	Voice hoarse, raspy
	a) vocal cord problem (nodule, laryngitis) 

b) dysarthria


	Voice nasal
	a) incompetent palate 

b) nasal obstruction


	Voice high pitched, singsong, wooden ('robotic')
	a) autistic spectrum disorder


	Voice weak, too soft
	a) respiratory muscle weakness 

b) excessive shyness


	Length of utterance short, telegraphic speech, words uninflected
	a) hearing loss 

b) mixed (or expressive) language disorder


	Hesitations, prolongations, repetitions, speech and breathing effortful 
	a) stuttering


	Hesitations, sound repetitions, use of vague, nonspecific words
	a) word finding problem (language disorder)  

b) impoverished lexicon (mental deficiency, social deprivation)


	Irrelevant or tangential responses to questions (often chained to a single word)
	a) failure to understand the question, especially open-ended wh- questions, to have acquired that question form.  Often seen in children with higher order language processing deficits, including, but not exclusively, autistic spectrum disorder 

b) lack of knowledge of the answer


	Odd choice of words, overly elaborate word choices ("little professor")
	a) Asperger syndrome or other high functioning autistic spectrum disorder subtype 

b) obsessive compulsive personality


	Impaired formulation of discourse, false starts, hesitations, incoherence
	a) higher order language disorder in child with adequate phonology and syntax

b) frequent in child with lower order language disorder or impoverished lexicon


	Immediate echolalia (repetition of what was just said)
	a) inadequate comprehension 

b) normal in toddler just learning language; in preschooler or older child:  suggests autistic spectrum disorder


	Delayed echolalia, formulaic speech (use of overlearned scripts)
	a) formulation deficit 

b) autistic spectrum disorder


	Perseveration
	a) impaired pragmatics, suggests autistic spectrum disorder (or obsessive compulsive personality)

b) impoverished ideas or lexicon

c) dementia


	Gaze avoidance, lack of facial expression, gestures or body language
	a) autistic spectrum disorder


	Failure to use language communicatively, to initiate verbal interaction
	a) autistic spectrum disorder

b) depression


* In any type of general cognitive deficit (mental retardation), many of these abnormalities will be present.  It is assumed that the physician will more easily observe these differences because of the global nature of the  disability and refer accordingly.

	
Table 4. When to refer for formal evaluation

	


	SYMPTOM
	WHEN AND TO WHOM TO REFER



	Any suspicion about inadequate hearing
	refer immediately.  Cochlear emission and brain stem auditory evoked responses can be performed reliably from birth, including in neurologically handicapped, retarded, and autistic children; in experienced hands, reliable pure tone behavioral audiometry under phones is possible, from 6-8 months on, in developmentally normal children


	a) Fewer than a dozen or so words by 18 months

b) Unintelligible to family by 2 years, to strangers by 3 years
	refer for definitive test of hearing first, then for neurologic/developmental evaluation


	Concern about comprehension (at any age), e.g., failure to respond, lack of response or irrelevant answers to questions, etc.
	refer for definitive evaluation of hearing and formal language testing in order to decide on appropriate intervention (e.g., speech/language therapy, attendance at a specialized preschool)


	No turning when called by name by 1 year, no pointing by 15 months, little joyful interest in joint activities like interactive games (e.g., peekaboo) or looking at a book with someone, no referring back to show and share, making few demands ("independent"), talking (jargoning) to self with no need for a conversational partner, etc 
	refer to neurologist/developmentalist for the possibility of autistic spectrum disorder.  Refer for appropriate placement in a specialized preschool


	In toddler or young preschooler: decreased responsiveness to language, loss of the few words learned and of such skills as greeting behaviors and conditioned tricks, development of aloofness, impoverishment of play
	refer immediately to a neurologist for the possibility of autistic regression.  Demand a prolonged sleep EEG that includes slow wave sleep or refer for overnight EEG monitoring and, if epileptiform EEG activity is found, consideration of antiepileptic medication.  Definitive test of hearing


	In preschooler: decreased amount of language, unintelligibility, impoverished vocabulary, word finding difficulty, failure to progress to sentences
	refer for hearing test, language evaluation, developmental/neuropsychologic testing to determine appropriate intervention (e.g., language therapy, placement in a specialised preschool)


	Persistently inadequate language prior to entry into kindergarten
	refer for (neuro)psychologic/language testing in order to determine appropriate school placement for kindergarten




Table 5. Rapin and Allen 17 Clinically Defined Preschool DLD Syndromes


A.  RECEPTIVE/EXPRESSIVE DISORDERS
       •Verbal auditory agnosia (VAA): severe deficit for phonologic decoding.  Nonverbal, or very limited phonologically impaired expression

    •Phonologic-syntactic deficit disorder: comprehension equal to or better than expression.  Speak in short agrammatical utterances with impaired phonology and limited vocabulary; variable severity.  May be associated with dysarthria of variable severity but which is not severe to account for the very limited speech



B.  EXPRESSIVE DISORDERS
    •Verbal dyspraxia: severely impaired phonologic production in the face of good or normal comprehension.  May be nonverbal.  

    •Speech programming deficit disorder: fluent or relatively fluent speech, but with very impaired phonology, limiting intelligibility.  Comprehension normal or near normal

C.  HIGHER ORDER PROCESSING DISORDERS
    •Semantic-pragmatic deficit disorder: fluent, often verbose speech, with good phonology and syntax, but deficient comprehension for discourse and open-ended questions.  May have word-finding problem.  Expression may be superior to comprehension.  If on the autistic spectrum, will also have perseveration, immediate and delayed echolalia, impaired prosody, and impaired verbal and nonverbal pragmatics

    •Lexical deficit disorder: speech fluent, may speak in jargon early on but in phrases or sentences.  Some have prominent word finding deficits that may result in pseudo-stuttering.  Syntax immature, better in spontaneous than elicited language.  Difficulty formulating discourse.  Comprehension better at the word than at the sentence level.

