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In our recent publications (Drash & Tudor, 2004, 2004a) we presented an analysis of autism as a contingency shaped disorder of verbal behavior.  This analysis explained how some cases of autism might begin to be shaped in at-risk children by environmental contingencies of reinforcement occurring during the first year to two years of a child’s life.

Our analysis of autism further indicated that one of the key factors in preventing many cases of autism might be to shape age-appropriate verbal and social behavior during the first year to two years of an at-risk child’s life before autistic behaviors can be firmly established and thus prevent the acquisition of an autistic behavior repertoire (Drash, 2004).

 Last year we (Drash & Tudor, 2005) presented data showing that this prevention approach resulted in the acquisition of normal or near normal language and behavioral repertoires in five young children at risk for autism ranging in initial age from 14 months to 2 years, 10 months.  All five children are now functioning in the normal range and none is any longer at risk for autism.

The present paper extends these findings to children as young as 8 months and demonstrates the effectiveness of using ABA verbal behavior procedures to prevent autistic behavior repertoires by teaching verbal and social behavior to infants and toddlers at high-risk for serious language delay and/or autism.  

This paper will present and discuss verbal behavior therapy techniques and procedures for teaching nonverbal and at-risk infants and toddlers to talk.  Illustrative cases ranging in age from eight months to sixteen months will be presented and discussed. 

The purpose of this paper is to answer two critical and longstanding questions in the treatment of autism.  These are: 

Can autism be prevented? 

If autism can be prevented, how can this be done? 

Subjects  

Subject data is shown in Table 1.  The subjects in this study were three young  children at risk for autism, two females and one male, ranging in age at admission from eight months to sixteen months.  All children had risk factors to be presented below that placed them at-risk for substantial language delay and possible autism.  All children were private outpatients in our applied behavior analysis clinic that specialized in teaching functional verbal behavior to children with autism/ PDD or other serious language delay.

One of the children, Subject 2, received two hours of in-office therapy per week plus an additional 5 to 8 hours of in-home therapy weekly, one child, Subject 3, received one hour of individual verbal behavior therapy per week, while the third was seen on an intermittent basis.  The duration of therapy varied from 3 months to 10 months.  

I.  The Risk Factors for Each Child Are Presented Below  

Subject 1 (F).  This child was admitted to our clinical treatment program at 8 months of age.  She was the younger sister of an older non-verbal child diagnosed with autism.  Schriebman, (2005, p. 91) stated that, “Siblings of children with autism have a 2 to 7 percent probability of also being autistic.  This represents a 50- to 100-fold increase in risk over that expected in the general population.”  

This child’s mother became concerned at eight months because her child was babbling very little and her eye contact was poor.  When evaluated at 9 months on the Cattell Infant Intelligence Scale, she obtained a developmental age of 9 months, which was average for age.  However, her verbal skills were below age level. At the 8  month level she did not imitate, and at the 9 month level, she said no words and did not adjust to words.  

Subject 2 (M).  This child was admitted for treatment at 14 months.  When admitted he had no speech and did not understand his mother’s instructions, was not walking, and did not eat solid foods.  His affect showed a very limited range of emotional expression, and his vocal rate was initially quite low.  His eye contact was inconsistent and he constantly clung to his mother.  

He had a number of medical problems immediately following birth that placed him at very high-risk for serious language delay, developmental delay, and possible autism.  He was not breathing at birth and had to remain in the neonatal intensive care unit for a week.  During this period he was on a ventilator and the medical staff had difficulty keeping his oxygen level in the normal range.  During the first year of life he was delayed in sitting, standing, crawling, and walking, according to developmental norms.  At 14 months he continued to refuse to eat any textured foods. 

Subject 3 (F).  This child was admitted at 16 months of age.  She was the

 non-identical twin sibling of a brother who was advanced in language development and was speaking approximately 100 words when his sister was admitted.  This child’s mother had been concerned about her child’s language development since the child was one year because the child’s language was considerably behind that of her brother.  Although she could say about 7 to 10 words, she seldom spoke.  She did not imitate words, but could imitate some sounds.  When given the opportunity, she preferred to be picked up and cuddled while she placed her thumb in her mouth and went to sleep.  Since this behavior was mutually reinforcing to the child and to family members, it occurred frequently.  From a functional standpoint, this behavior reduced the probability that the child would engage in vocal interactions with her siblings or family members.

II.  The Intervention Program

Nature of the Intervention Program

The intervention program was primarily an expressive verbal behavior program.  It was based on the ABA verbal behavior intervention programs and procedures that we and others have previously described (Drash, 2001; Drash, High & Tudor, 1999; Drash & Tudor, 1990; Drash & Tudor, 1993; Sundberg & Partington, 1998; Sundberg & Michael, 2001).  

The program incorporated a modified discrete-trial procedure in which the child was seated in a high chair directly in front of the therapist or parent, depending on who was working with the child at the time.  The mothers of two of the children attended each therapy session and were taught how to use discrete trials to teach their child at home.     


The importance of teaching interactive social behavior to the child regularly was stressed to the parents, but it was not specifically taught.

Goals of Intervention 

The intervention program had the following major goals.  

1.  To prevent the occurrence of autism or serious language delay in the children in the 

program by teaching age-appropriate expressive verbal behavior.  

2.  To have the children obtain normal or near normal language and social behavior for 

chronological age. 

3.  To eliminate and or prevent the development of negative or task avoidant behaviors 

that might prevent or interfere with the development of language and social 

behaviors.  

4.To teach the mother the basic skills of teaching expressive verbal behavior to her child 

so that she could continue to teach her child at home. 

III. What Are the Initial Steps in Teaching Non-Verbal or At-Risk Infants and 

Toddlers to Talk?

The initial steps in teaching these nonverbal or at-risk infants or toddlers to talk are best illustrated by Subject 2.  This child was initially the most delayed of the three children.  He also had the greatest number of at-risk factors as discussed above.  The following is a condensed version of the steps presented in Drash (2001).

Step 1.  Establish a Manding (Requesting) Repertoire.  The first step was to establish a   manding repertoire so that the child could begin to use his voice to request items he wanted in the environment.  When the program began he spoke no words and imitated no sounds.  To create a manding repertoire it was necessary to identify one or more powerful reinforcers.  The number of items that functioned as reinforcers for the child was quite limited.  Since he did not like to eat, food was not an effective reinforcer.  Fortunately, having the room light turned on and off functioned as a powerful reinforcer.  Because he was not able to turn on the light switch, his mother held the child where he could touch the light switch, and prompted him with, “Do you want the light off? Say, “light.” As soon as the child produced any acceptable vocalization, the light was turned off.  Then he was asked, “Do you want the light on?” As soon as the child vocalized, the light was immediately turned on.  This procedure was repeated periodically during the session, and by the mother at home.  The two treatment goals of this procedure were, first to begin to establish a manding repertoire, and second to increase the frequency and variety of the child’s vocalizations.

Step 2.  Establishing an Echoic Repertoire.  After the child was vocalizing consistently to the light technique, a variety of different reinforcers were introduced.  The goal at this level was first to strengthen the manding repertoire, and second to use manding to facilitate establishing an echoic repertoire.  The echoic repertoire was then used to produce new mand-tact sounds, words, or phrases.  (See Drash, High, & Tudor, 1999 for more detail on this procedure.)

 The following is an example of a typical procedure using the manding strategy to develop new echoic sounds or words.  The child’s mother had a toy drum that was highly reinforcing to him.  The procedure was to provide him with the drum and let him play with it briefly.  It was then moved just out of his reach, and he was asked, “Do you want the drum?  Say, “Drr,” (for drum), or “Mmm” (for more), or some other sound or word approximation that he had produced previously.  As soon as he vocalized an approximation to the requested sound, he was given the drum to play with, and the process was repeated several times using other sounds or words.  This procedure was repeated with a variety of toy objects, such as a cat, a dog, a bell, a ball, and a book.  

Step 3.  Establishing Mand-Tacts and shaping new words.  As the child began to vocalize more sounds and word approximations, the sounds were paired with various objects and toys, and the child was required to say the first sound of the object or toy in order to play with it.  For example, to play with the ball he would have to request with a “Buh.”  These various sounds were then combined to create full words.  

Step 4.  Shaping an Initial Intraverbal Repertoire.  After the child began to develop a large single word vocabulary of mand-tacts, he was then required to produce short 2 to 3 word phrases or sentences to indicate preference for desired objects.  For example, some of his early phrases were “I hold it,” “I want it,” “I see fish,” “More apples.” 

Step 5.  Developing a Receptive and a Tacting Vocabulary.  After the child began to develop a taste for small bites of dried bananas, apples, and raisins, these were used as reinforcers to teach pointing activities in books and picture displays.  The child was asked, “Do you want more bananas? Show me the dog.”  This procedure was used to develop a large receptive vocabulary.  In addition to the in-session activities, his mother often read books to him at night.  She would ask him, “Where is the dog, etc.?”  She reported that in most cases he pointed to the item, and at the same time named the object.  He also spontaneously asked his mother for items he wanted at home, such as, “More apples,” or “More bananas.”  He also began randomly naming (tacting) a variety of items at home. 

Step 6.  Expanding sentence length by requiring manding statements.  After the child had begun to use a number of two-word request phrases, his sentence length was expanded by requiring that he produce 4 and 5 word phrases to obtain desired items.  For example, “What do you want?”  “I want to hold crayon,”  “I want more bananas,”  “I want more apples.”  After the child was taught 4 and 5 word manding phrases, he was taught to tact action pictures with two and three word phrases.  For example, “What is the boy doing?”  “Kicking the ball,” “Washing his hands,”  “Ringing the bell.” 

IV. The Overall Strategy of the Language Development Program:

Using manding (requesting) as the foundation for the entire verbal behavior program for developing speech in nonverbal or verbally delayed infants and toddlers.  

As shown in the above examples, manding is used as the foundation for developing all the other basic verbal operants including echoics, tacts, and intraverbals.  One of the major advantages of using manding to produce other verbal repertoires is that the reinforcer for the mand is of direct and immediate benefit to the child.  The child is, therefore, much more willing to participate in the training program and to tolerate shaping activities than he would be in the typical discrete-trial training format in which the reinforcers may not be those that are most highly desired or most immediately reinforcing to the child.  

V.  Results of Intervention 
As shown in Table 2, all children made good progress during the treatment program, and all children obtained an initial repertoire of basic verbal operants including mands, echoics, tacts, and intraverbals.  

Subject 1.  This child is now 18 months of age and has been in the program for 10 months.  When evaluated on the Cattell Infant Scale at 18 months she obtained a developmental age of 16 months.  She has now acquired at least 10 words, and has also acquired at least one two-word manding phrase, “More cookie.”  She is socially very responsive, has excellent eye contact, and emotional affect.  Although it is too early to determine if her language development will be totally normal for age, she no longer displays behaviors that would put her at risk for autism.

Subject 2.  This child was originally  the most delayed of the three children.  He entered our program at 14 months of age.  He is now 23 months of age and has been in treatment for 8 months.  When evaluated at age 22 months on the Stanford Binet he obtained a Mental Age of 2 years, 6 months, and an IQ of 112.  At 23 months he obtained a vocabulary age of 2 years, 9 months on both the EOW and the ROW.  He is now using two and three word manding phrases to request what he wants and is spontaneously naming action pictures with two and three word phrases, such as, “Kick the ball,” “Read the book,” “Open the door.”  His articulation is very good, and he is able to imitate most words his therapist or his mother asks him to say. While he continues to need therapy for generalization training, he no longer engages in behaviors that would place him at high-risk for autism or general language delay.  

Subject  3.  This child entered the program at 16 months of age and remained in treatment for only 3 months.  Despite the short period of treatment, she made excellent progress.  When evaluated with the Cattell Infant Scale at 19 months of age just before discharge she obtained a Developmental Age of 20 months and a Developmental Quotient of 107.  She is now 2 years of age and is speaking in three and four word phrases and sentences, is highly social and has good eye contact. She plays actively with her brother, her older sister, and the members of her extended family. She readily asks for items she wants.  Overall her development appears to be typical for age level, and she no longer displays behaviors that would place her at risk for language delay, developmental delay or autism.

Essentially all three children have now developed language and behavioral repertoires that place them in the normal range, and none any longer displays behavior that would place them at risk for autism.   

Discussion


The purpose of this paper is to provide preliminary answers to two of the most important and long standing questions in the field of autism.  

First, can autism be prevented?  

Second, if autism can be prevented, how can this be done?


We believe that the data presented on the three cases in this paper in combination with the data on the five cases presented at ABA last year (Drash and Tudor, 2005) clearly demonstrate that it is possible to prevent the development of autistic behavior repertoires in some young children who are at high-risk for autism.  

Moreover, as both of these papers demonstrate, it appears that teaching functional language and associated social skills to very young children at risk for autism is a highly effective method for preventing the development of those behaviors that may later result in the diagnosis of autism.   



For prevention programming to become accepted as a standard component in the ABA treatment of autism, it is important to understand the difference between the direct treatment model and the prevention model.  In direct treatment the diagnosis of autism is usually established before treatment begins.  In the prevention model it is only necessary to establish that a child is in a high risk category before beginning treatment.  


How is it possible to know when a young child is at risk for autism?  That is, how do we identify which children should be treated?  In prevention programming there are two generally accepted methods to determine whether a child is at risk for a physical disease or a behavioral disorder.  The first method is by statistical risk factors that have been established by epidemiological research.  If a child falls into a statistical high risk category he or she is automatically considered to be at risk.  Subject #1 in the present study, whose older brother was diagnosed with autism, provides a typical example of such a risk factor.  Schriebman (2005) stated, “Siblings of children with autism have a 2 to 7 percent probability of also being autistic.  This represents a 50- to 100-fold increase in risk over that expected in the general population.” 

The second method of establishing risk is to determine whether a child exhibits behaviors that have been shown by research to be highly correlated with a later diagnosis of autism.  Subjects # 2 and #3 both present examples of such behavioral risk factors.  Their primary risk factors were substantial language delay, and in the case of Subject 2, poor eye contact, social isolation and overall developmental delay.  Thus determining when a child is at risk for autism is a relatively straightforward and objective task. 

 However, after successful intervention, one of the most frequently raised objections to the prevention approach is that the children might not have become autistic even without intervention.  This objection represents a misunderstanding of the prevention model.  In the prevention model there is no assumption that any one specific child will become autistic without intervention.  Instead, it is a population based, probability model in which a certain percentage of the at-risk group will likely be diagnosed as autistic unless intervention occurs (NIMH, 1980).  

By beginning intervention as soon as the at-risk factors are identified, the probability of a child’s developing an autistic behavior repertoire is greatly reduced (Drash, 1992).     

Conclusion

Although our data are clearly preliminary in nature, the data on the three cases in this study in combination with the data on the five cases presented last year (Drash & Tudor, 2005) indicate that prevention of autism in some young children at high-risk for autism may be possible by using the prevention model discussed in this paper.  

In the words of our keynote speaker, Dennis Embry (2002, 2004), our results suggest that there may be a 

Behavioral Vaccine for the Prevention of Autism and that is, 

Teaching At-Risk Infants and Toddlers to Talk.  

Based on these findings, we recommend that ABA researchers and clinicians begin to aggressively test this prevention model with very young children at risk for autism.  If our results are confirmed and extended by further research, then prevention programming for young children at risk for autism may become one of the most important and essential components in the behavioral prevention and treatment of autism.  
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     Table 1.  Individual Subject Data
Subject  Admission Age  Wds at Adm.    Interim Eval.    Durat. Treat.  

   1. (F)
   8 Mo.

None
          
 18 Mo.

10 Mo.

   2. (M)
  14 Mo.

None

   23 Mo.

 8 Mo.

   3. (F)
  16 Mo.

7 to 10
   19 Mo.

 3 Mo.

**********************************************************

Table 2.  Results of Intervention:  Gains in Language Development



Subj 1 (F)
    Subj 2 (M)
   Subj 3 (F)

CAA

 8 Mo.
     14 Mo.
        
   16 Mo.

Mos. Treat.
 10 Mo.
      8 Mo.

     3 Mo.

CA Interim

   Eval.
 18 Mo.
     23 Mo.

    19 Mo.

MA/DA
 16 Mo.
    2 Yr., 6 Mo.
     20 Mo.

Adm. Wds.
  None
      None

     7 to 10 Wds.

Wds. At Eval.  10

      > 50

      > 25

Manding? 
    Yes

       Yes

       Yes

Echoing?
   Yes

       Yes

       Yes

Tacting?
    Yes

        Yes

       Yes

Intraverbal?
    Yes

        Yes

        Yes

EOW

    

    2 Yr., 9 Mo.
        

ROW

    

    2 Yr., 9 Mo.
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