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Abstract

:

The Diagnostic and Statistical Manual of Mental Disorders, fifth edition (DSM-5) defines echolalia as a pathological, parrotlike, and apparently senseless repetition (echoing) of a word or phrase just uttered by another person and classifies this condition among the “restrictive and repetitive behaviours” of Autism Spectrum Disorder (ASD). The authors reviewed the existing literature on echolalia and its role in the development of children with ASD. Current conceptualizations include echolalia among repetitive behaviors and stereotypies and thus interpret this symptom as lacking any communicative significance, with negative effects on learning and sensory processing. Echoic behaviors, however, have been described in neurotypical infants and children as having a substantial effect on the consequent development of language and communication. Relevant research has documented a functional role of echolalia in ASD children as well since it facilitates the acquisition of verbal competencies and affords a higher degree of semantic generalization. This developmental function could be restricted to specific contexts. Considering echolalia as stereotypy and treating it as a disturbing symptom could impair the development of ASD-specific learning and communication processes. In light of this evidence, the authors propose a different conceptualization of echolalia and suggest that this symptom be considered among atypical communication patterns in children with ASD, with implications for treatment and prognosis.
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1. Introduction


Autism Spectrum Disorder (ASD) is a neurodevelopmental disorder characterized by difficulties in reciprocal social communication and interaction (criterion A) and by repetitive, restricted behaviors and interests (RRBs; criterion B). Frequent comorbidities have been documented between ASD and mental health conditions such as anxiety disorders [1], attention-deficit/hyperactivity disorder [2], and eating disorders [3]. The severity of ASD is recorded as the level of support needed for each of these psychopathological domains [4].



RRBs represent a major clinical element for neuropsychology, diagnosis, and treatment of ASD [5]. RRBs cover a wide range of behaviors. The DSM-5 identifies the following criteria:




	
Stereotyped or repetitive motor movements, use of objects or speech;



	
Insistence on sameness, inflexible adherence to routines, or ritualized patterns of verbal or nonverbal behavior;



	
Highly restricted, fixated interests with abnormal intensity or focus;



	
Hyper- or hypo-reactivity to sensory input or unusual interest in sensory elements.








As for the frequency of specific subtypes of these symptoms, stereotypies were documented as the most frequent early RRBs in a recent study of 105 individuals with ASD [6]. Stereotypies are behaviors that meet the criteria of persistence over time, lack of qualitative variability, immutability with respect to the surrounding environmental changes, and asynchrony with the developmental age of the subject [7]. They are typically classified as motor stereotypies (MS) and phonic stereotypies (PS) [8].



Criterion B1 for ASD in the DSM-5 lists echolalia among stereotyped/repetitive modalities of speech [4]. According to the glossary of technical terms included in the Diagnostic and Statistical Manual of Mental Disorders, fifth edition (DSM-5), echolalia can be described as the pathological, parrotlike, and apparently senseless repetition (echoing) of a word or phrase just spoken by another person [4]. Despite its occurrence in a plethora of neurocognitive disorders such as catatonia [9], dementia [10], and intellectual disabilities [11], echolalia is most notably interpreted as an essential clinical sign of ASD since it is one of the key behaviors that contribute to its diagnosis [4].



This article provides a narrative review of the existing literature on the nature of RRBs as signs and symptoms of ASD, focusing particularly on phonic stereotypies, language development, and echolalia. The main reasons and issues behind the current conceptualization of echolalia as a stereotyped and apparently meaningless behavior are explored, and possible alternative theoretical perspectives are discussed.




2. Methods


An extensive web-based search was conducted using PubMed, Web of Science, and Google Scholar. Key search terms included “Autism spectrum disorder AND echolalia” and “Autism spectrum disorder AND stereotypies”, and variations, combined with study filters for original research, case reports, and case series. A total of 1538 articles were identified. All articles were screened manually for content appropriateness. Additional articles were identified from the reference lists of screened papers. Duplicates were removed. At the end of the selection process, a total of 76 articles were included in this review. Only papers published in English were reviewed. The flow chart of the study is shown in Figure 1.




3. Results


3.1. RRBs and Stereotypies


According to the aforementioned general description, any repetitive, rigid, and invariable action with a tendency to be inappropriate for the context could be classified as a stereotypy [12]. Classically, stereotypies were presumed to serve no specific function [13], and their emergence was regarded as a mere behavioral consequence of altered genetic, developmental, and/or neuroanatomical patterns. Although research in the neurobiological field has provided interesting data regarding the neuroanatomical circuits responsible for the origin of stereotypies [14,15,16,17], a further stream of studies has simultaneously explored the neurobehavioral mechanisms that seem to underlie the emergence and persistence of such behaviors. Lovaas and collaborators were the first to propose an operant model for stereotypies claiming that such behaviors, despite being the result of unclear and unidentified biological factors, might produce perceptive consequences capable of reinforcing the stereotyped action [18]. Subsequent independent research supported this model [19,20,21]. Permitting or denying access to the sensorial output of the stereotypy does, in fact, reduce or increase, respectively, the undertaking of such behavior [22,23,24,25,26,27]. Alongside the abovementioned auto-stimulatory mechanism and its plausible role in sensory modulation [28], stereotyped behaviors may be influenced by factors other than the stereotypy itself [29]; for example, positive and negative social interactions [30]. Moreover, although some research shows that stereotyped behaviors may interfere with learning processes [31] and sensory processing [32], other evidence suggests that PS, as opposed to MS, may facilitate the acquisition of new social and behavioral skills [33].




3.2. Phonic Stereotypies


Phonic stereotypies are fixed, chronic, and non-propositional acoustic behaviors [34]. PS may vary from repetition of simple vocalizations to the purposeless emission of more articulated sounds, such as words or phrases [35]. Despite the clinical relevance played by such behaviors in the identification and management of ASD individuals, the literature presents just a few studies on this topic [7,36]. Moreover, the current scientific literature lacks a validated classification. Independent attempts were made to categorize PS focusing on different distinctive features, such as the complexity or the quality of the sound emission. We summarize below the two classifications of PS in the literature.



Classification of PS based on the complexity of phonation [34]:




	
Simple: any straightforward and distinct sound whose utterance requires little effort;



	
Complex: any sound that mimics physiological functions such as hyperventilation, nonsensical word repetitions, or any other sound that is notably complex in nature. Classification of PS based on the quality of phonation:



	
Vocal: communicative vocalizations, syllables, echolalia [37];



	
Non-vocal: guttural emissions and non-communicative vocalizations such as throat clearing, grunting, buzzing, whistling, laughing, and coughing [38].








The lack of a unanimous classification makes it difficult to obtain definitive data on the prevalence and impact of such behaviors both in ASD individuals and neurotypical children, a population that may still manifest stereotyped behaviors [39]. An accurate categorization would serve an important clinical purpose, as atypical vocal production is considered an early diagnostic marker for ASD [40].




3.3. Language Development in Children with ASD


Even though atypical early vocalization is not pathognomonic for ASD, its manifestation represents the first reason why ASD children access health services [40]. A series of relevant differences emerge when comparing atypical phonic production in children with ASD and canonical babbling in neurotypical children. Canonical babbling is an essential phase of normal language development; it is characterized by the rapid reduplication of syllables with at least one vowel-like element and one supraglottal consonant-like element [41]. Since it is a highly conserved evolutionary stage in humans [42,43], it was suggested that it is of vital importance for the subsequent development of spoken language [44]. The frequency of this specific vocalization and the variety of spoken consonants are predictive of expressive language production in neurotypical individuals [45], whereas altered production patterns may be observed in a variety of conditions such as deafness, Rett Syndrome, X-Fragile Syndrome, and ASD [46]. Starting from the second semester of life, ASD individuals tend to produce a decreased number of canonical syllables and fewer middle and late consonants. Atypical vocalization, instead, is more frequent in ASD individuals than in neurotypical individuals [47]. Considering that babbling elicits parental responses more efficiently than pre-linguistic vocalizations [48], it was suggested that the altered vocal production leads to a reduced frequency of communicative interactions with the parents, which compromises the social reinforcement of vocal exploration. Swanson and collaborators describe that infants with a high familial risk for ASD were found to be hyper-vocal compared to the control group; however, their phonic production was not aimed at establishing social interactions [49,50]. On a similar note, it was suggested that the cry of ASD individuals might play a negative role in their linguistic development. In fact, when compared to their neurotypical counterpart, ASD infants are more prone to crying at a higher fundamental frequency and with shorter inspiration pauses [51]. The difference in sound quality, which is associated with conditions of poor wellbeing and disease in neurotypical newborns and infants [52], elicits a response of greater distress in the parents. This, combined with a higher degree of the frustration associated with parents’ inadequate interpretation of children’s needs [53,54], negatively affects the parent-child interaction, possibly contributing to the impairment of the communicative and linguistic functions and the development and persistence of verbal and non-verbal stereotyped behaviors in the child [36].




3.4. Echolalia and Echoic Behaviour


Despite being included in the same category and sharing many characteristics with other phonic stereotypies, echolalia shows distinctive traits. A proper characterization of echolalia should be based on an exact distinction between echolalia in children with ASD and echoic behaviors in non-ASD children [55].



Echoic behavior is commonly found in neurotypical children below the age of 30 months [55,56] and is widely speculated to be a normal phase of language development [55,56,57,58,59]. The repetition of phonic elements directly increases as more verbal stimuli are presented to the child, thus facilitating the learning process. Echophenomena may therefore represent an active approach to language comprehension and vocal production [59,60,61]. Early research on the subject conjectured that in ASD children, echolalia was functionally the same as echoic behavior in non-ASD individuals [62]. However, neurotypical echoic behavior differs considerably in terms of quality and frequency from echolalia as uttered by children with ASD [63]. Children with ASD tend to repeat words or sentences in a parrotlike fashion, whereas neurotypical children extract crucial morphemes but rearrange the rest of the sentence from a grammatical point of view [64]. Described as such, these formal differences are not representative of echolalia as a purposeless behavior since the content of the repetition and the act of repetition itself very rarely coincide [65]. In fact, according to research aimed at identifying the functional value of immediate echolalia in ASD individuals by focusing on simultaneous paralinguistic indicators, only 4% of the 1009 observed echolalic behaviors were deemed purposeless. The following functional classes were recognized: dialogic, declaratory, reiterative, affirmative, demanding, and self-regulatory [66]. The authors arrived at this categorization by videotaping five ASD children in multiple contexts (i.e., home, interactions with a teacher, interactions with classmates). To describe echolalia, they considered three factors, namely communication context, structural characteristics and latency of onset, and recorded behavioral features (gaze direction, pointing, touching, general body orientation and movement and manipulation of toys or objects) as well as linguistic features (structural changes in the echoic utterances; intonation and latency of the utterance) [66].



Six behavioral and linguistic core attributes of different echolalic responses were identified: evidence of attention, echo directed/not directed to a person, degree of change, the timing of change, evidence of comprehension, the expectation of a response from an adult. According to this framework, seven functional categories of echolalic responses were identified: (1) Non-focused (non-directed to person; no evidence of behavioral modulation; rigid and stereotyped); (2) Turn-taking (evidence of attention and directedness to person; no evidence of behavioral change; rigid); (3) Declarative (evidence of attention and directedness to person; demonstrative gestures; variably rigid and stereotyped); (4) Rehearsal (non-directed to the interlocutor; a verbal or nonverbal response is initiated subsequent to echolalia by the subject: “thinking out loud”); (5) Self-regulatory (non-directed to the interlocutor; helping the child to direct their own behavior; “Go find the dog”); (6) Yes-Answer (directed to the interlocutor; evidence of affirmation related to echolalia: “affirmation by repetition”); (7) Request (directed to the interlocutor; the desire to obtain an object or perform an action).



It was also hypothesized that the number of functions attributed to immediate echolalia might vary according to the linguistic competence of ASD children [66]. Echolalia may be an advantageous communicative strategy for individuals with an intermediate level of verbal capacity, but its usefulness and relative frequency decrease as the child develops more effective communicative tools [67]. Moreover, as for echoic behavior in neurotypical children, allowing a certain amount of echolalia during linguistic tasks was demonstrated to facilitate the acquisition of verbal competencies, affording a higher degree of semantic generalization, especially when the child is examined in a novel setting [68]. A lack of familiarity with the environment is, in fact, associated with the increased frequency of verbal echophenomena [69], which supports the hypothesis that echolalia may be a primary linguistic strategy for ASD children with limited access to alternative communicative skills. This data could have relevant implications for ASD children with limited development of structured language since impaired communication skills represent a key feature of ASD regardless of the verbal skills of the child. Even verbal autistic children show, to some extent, impairment of expressive and receptive pragmatic functions [4].



The context of the communicative act is of crucial importance, as it can significantly influence the responses of ASD children. In fact, these vary in terms of adequacy and repetitiveness depending on the appropriateness of the linguistic expressions uttered by the adult interlocutor [70]. Specifically, it was observed that high constraint utterances, which limit the syntactic and semantic content of the answer (such as test questions or directive commands) are capable of eliciting a greater number of responses, including echolalias, when compared to low constraint utterances (such as spontaneous declarative comments and feedbacks for verbalizations). Some researchers speculated that this is indicative of a compensatory mechanism that ASD children would make use of to reduce the cognitive effort in highly constraining settings [71]. On a similar note, socio-linguistic inputs consisting of unknown words expressed with a high degree of directiveness, such as commands, produced a greater amount of echolalic responses, which suggests that ASD children are not only sensitive to the content of the interaction but also to the communicative style used by the interlocutor [72]. It is interesting to note how ASD children are therefore capable of configuring echolalia (by definition a repetitive and invariable behavior) in different ways, depending on the different interactive environment.





4. Discussion


Echolalia is included among the “restrictive and repetitive behaviours” criterion B1 for ASD [4]. This definition results from a series of classical studies on individuals with ASD, which consider repetitive behaviors and stereotypies as being directed to no specific function [13], with negative effects on sensory processing [18] and the learning process [31]. Although echolalia may be typically observed in individuals with ASD or other neurodevelopmental disorders, echoic behaviors were documented to play relevant roles in the development of normal communication in non-ASD children as well [56,59]. Evidence has challenged the supposed meaninglessness of echolalia. Moreover, like echoic behaviors in neurotypical children, echolalia could play an adaptive role in the development of communication skills in children with ASD by facilitating the acquisition of verbal competencies and by affording a higher degree of semantic generalization [66,67]. The adaptive and evolutionary role of echolalia, however, could be restricted to specific developmental levels, such as low degrees of verbal capacities [67] and settings such as novel environments [68].



Echolalia in children with ASD appears to have specific functional qualities, which set it apart from other stereotypies. Whereas RRBs were traditionally considered as interfering factors in learning new skills [73,74], echolalic behavior in ASD children could represent an active strategy for developing an alternative communicative style, allowing social interactions and the exploration of the outer world [75]. Studies in pragmatics have long been emphasizing the importance of non-verbal behaviors, paralinguistic features, and the situational context for the full understanding of language usage and communication. Prizant and collaborators were the first to propose a change in the classical conceptual framework for echolalia: by focusing on the communicative setting and response characteristics (e.g., if the child was addressed directly; whether they changed their behavior at the time of the echolalic utterance; what kind of change they produced and at what time; gaze behavior prior, during and after the response and the functional appropriateness of the utterance to the task), they derived seven functional categories for echolalic responses [66]. Other studies lent support to this classification, albeit lukewarmly [67]. Sterponi and Sharkey subsequently proposed to rethink the traditional perspectives on communication and language in ASD, advocating a multidimensional view on the subject. According to them, language is not simply a referential system reflecting the cognitive level of the individual, but rather an interactional accomplishment, a social action, and a mode for experiencing reality in its entirety [75].



Stereotyped behaviors such as the majority of currently recognized RRBs negatively affect children with ASD [73], contributing to social and learning impairment, and are therefore worthy of early treatments for reduction and resolution [74]. On the other hand, considering every instance of echolalia as a mere RRB could prove counter-productive when developing treatment plans. It is important to thoroughly evaluate the conditions in which echolalia occurs by focusing on behavioral and paralinguistic features before establishing that it has no communicative value [76], for the suppression of a purposeful behavior would deprive ASD-affected individuals of a potentially useful interactive tool.



For the abovementioned reasons, we suggest that the inclusion of echolalia in the “RRB” criterion B1 for ASD is only partially appropriate and that echolalia should not be considered as a mere phonic stereotypy. The potential social and communicative function of echolalia sets it apart from other kinds of stereotypies and makes it more akin to atypical social communication features as listed in the diagnostic criterion A [4]. However, even criterion A1 (“deficits in social-emotional reciprocity”) does not provide a sufficiently specific or accurate description for the inclusion of echolalia. Whether echolalia could properly fit in this category mainly depends on semantic interpretation and the functional values attributed to such behaviors.




5. Conclusions


To date, a number of questions regarding echolalia and its functional role in ASD individuals remain unanswered. A change in the conceptualization of this peculiar phonic feature may represent the starting point for future studies searching for more effective therapeutic interventions for ASD children. The thorough categorization of paralinguistic and behavioral features accompanying echolalia would provide specialists with useful tools for determining whether a specific phonic behavior is to be discouraged or could be taken advantage of for the development of alternative communicative strategies.
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Figure 1. Flowchart of the study. 






Figure 1. Flowchart of the study.



[image: Brainsci 11 00862 g001]













	
	
Publisher’s Note: MDPI stays neutral with regard to jurisdictional claims in published maps and institutional affiliations.











© 2021 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access article distributed under the terms and conditions of the Creative Commons Attribution (CC BY) license (https://creativecommons.org/licenses/by/4.0/).






nav.xhtml


  brainsci-11-00862


  
    		
      brainsci-11-00862
    


  




  





media/file0.png





media/file2.png
1406 articles identified through "Autism Spectrum Disorder AND
stereotypies"; 132 articles identified through "Autism Spectrum Disorder AND
echolalia”

1538 articles identified

1479 articles excluded after
screening for appropiateness
59 articles selected from the

literature search

17 articles added from
bibliographies of selected articles

76 articles included in the review






media/file1.jpg
1406 articles identified through "Autism Spectrum Disorder AND
stereotypies'; 132 articles identified through *Autism Spectrum Disorder AND
echolalia

1538 artiles identified

1479 articles excluded after
screening for appropiateness
59 articles selected from the

literature search

17 articles added from
bibliographies of selected artcles

76 articles included in the review






