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ABSTRACT 

 Repetitive and stereotyped behaviors (RSB) are an early diagnostic feature of autism 

spectrum disorders (ASD). However, few studies have systematically examined the context and 

functions of RSB in young children with ASD. This study examined five object placement 

triggers, a dichotomous regulation measure, and nine function categories of RSB demonstrated 

by children between 18 and 24 months of age with ASD (n = 55), compared to children with 

developmental delay in which ASD had been ruled out (DD; n = 22), typical development 

matched groupwise on chronological age (TDCA; n = 37), and typical development matched 

groupwise on mental age (TDMA; n = 47). Measures were coded from video recorded behavior 

samples during the Communication and Symbolic Behavior Scales Developmental Profile 

(Wetherby & Prizant, 2002) using Noldus Pro
®

 Observer software. Group differences between 

object placement, emotional regulation, and functions of RSB were explored. Findings revealed 

that children with ASD demonstrated lower proportions of well regulated behavior during 

episodes of RSB with large effect sizes compared to children with DD, TDCA, and TDMA. 

Based on effect sizes, similar object placement and function profiles were demonstrated across 

groups, particularly between the ASD and TD groups. Occupying self was the most common 

function of RSB across groups. Children with ASD demonstrated more RSB for object focused 

functions than the TD groups and fewer RSB for functions related to the meaningful use of 

objects than children in the DD and TDCA groups. These findings offer a framework to assess 

the function of RSB that may contribute to intervention decision-making. 
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INTRODUCTION 

 Repetitive and stereotyped behaviors (RSB) have recently gained heightened attention 

from researchers who study autism spectrum disorders (ASD), which has lead to empirical 

observations of RSB in very young children with ASD (Bryson et al., 2007; Watt, Wetherby, 

Barber, & Morgan, in press; Werner, Dawson, Munson, & Osterling, 2005; Wetherby et al., 

2004).  Impairments in social interaction and communication are the traditional hallmarks of 

early identification of ASD. Less attention has focused on the third diagnostic domain, which 

includes restricted, repetitive, and stereotyped patterns of interests, as an early diagnostic marker. 

However, recent findings have demonstrated the diagnostic significance of RSB in early 

identification of ASD (Watt, Wetherby, Barber, & Morgan, in press; Morgan, Wetherby, & 

Barber, in press). 

Many aspects of RSB remain relatively unexplored in young children, including the 

potential underlying triggers and functions of these behaviors. This lack of research leaves 

fundamental questions regarding the phenomenology of RSB in ASD unanswered (Lewis & 

Bodfish, 1998). While RSB has commonly been described as lacking any obvious purpose or 

goal, it is rare to hear a family member, teacher, or clinician describe a child’s RSB without 

suggesting the function it serves. A better understanding of the underpinnings of RSB could 

guide clinicians and families in how to design strategies and intervention goals that address RSB 

in children with ASD (Reese, Richman, Zarcone, & Zarcone, 2003; Militerni, Bravaccio, Falco, 

Fico, & Palermo, 2003).  Therefore, it is critical that the gaps between knowledge of early 

diagnostic features of RSB and the clinical implications of that knowledge be filled. Classifying 

and describing the roots of RSB in young children is the most logical next step in doing so. 

Historically, many theorists have attempted to explain the development and maintenance 

of RSB. However, personal accounts offer valuable insight into the phenomenon of RSB. 

Described below is Karen Williams’ (1992) explanation of her drive to repetitively blink her 

eyes: 

One of the ways of making things seem to slow down was to blink or to turn the 

lights on and off really fast. If you blinked really fast, people behaved like in old frame-

by-frame movies; you got the effect of strobe lights without the control being taken out of 
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your hands. If anything, my blinking was sometimes a reaction to sound. If the tone of 

someone’s voice disturbed me, off I would go (p. 45). 

To date, no research has examined specific well defined classes of RSB triggers and 

functions using systematic observation in young children with ASD and comparison groups. The 

following review will outline what is known about RSB based on empirical studies in young 

children with ASD and typical development (TD). This chapter will also review theoretical 

perspectives of RSB, research on neurological findings associated with RSB, emotional 

regulation and the potential role in determining the function of RSB, and present the research 

aims of this investigation.  

RSB in Young Children with ASD 

 Social and communication impairments have been the best early predictors of ASD 

(Charman & Swettenham, 2001). However, as previously mentioned, a growing number of 

studies have identified RSB in children with ASD under 3 years of age. Frequently, differences 

exist in the methodological approaches and terminology implemented in studies of RSB (Lewis 

& Bodfish, 1998; Turner 1999) making it difficult to compare results across studies of children 

with disabilities and children with TD (Symons, Sperry, Dropik, & Bodfish, 2005). Nevertheless, 

the results converge to highlight the importance of RSB as an early diagnostic feature.  

Research examining the diagnostic stability of ASD in young children has established 

that RSB become more pronounced after three years of age (Lord, 1995; Moore & Goodson, 

2003).  Using the Autism Diagnostic Interview-Revised (ADI-R; Lord, Rutter, & Le Couteur, 

1994), Moore and Goodson assessed the ASD diagnostic stability of children from an average 

age of 2 years, 10 months to 4 years, 5 months. They found that RSB were more apparent at age 

4 than at the earlier time point in their 20 subjects.  Also using the ADI-R, Lord (1995) found 

that diagnostic stability for children who were diagnosed at 2 years of age was stronger in the 

fourth year of life than in the third year. The increased presence of RSB in the fourth year of life 

was thought to contribute to the clarity of the diagnostic features in the fourth year. This 

documented escalation of RSB over time signifies the need to address RSB earlier in life to 

minimize the impacts they may have on development. 
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Recent studies have identified RSB earlier in life, and have found these behaviors to 

distinguish children with ASD from children with other developmental disorders (DD) and TD 

using parent report (Cox et al., 1999; Honey, McConachie, Randle, Shearer, &  Le Couteur, 

2007; Mooney, Gray, & Tongue, 2006; Werner, Dawson, Munson, & Osterling, 2005 ) and 

systematic observation measures (Bryson et al., 2007; Watt, Wetherby, Barber, & Morgan, 2008; 

Wetherby et al, 2004; Morgan, Wetherby, & Barber, in press).   

The ADI-R (Lord, Rutter, & Le Couteur, 1994) is a useful tool for examining RSB based 

on parent report. Studies using the ADI-R have found higher numbers of RSB in children with 

ASD compared to children with speech and language delays (Honey et al., 2007) and higher 

numbers and greater severity when compared to children with DD and TD (Richler, Bishop, 

Kleinki, & Lord, 2007).  Richler et al. examined two factors in their sample of 279 two year old 

children and found higher numbers of behaviors in the repetitive sensorimotor factor in the ASD 

group than either the TD or DD group. The ASD group demonstrated more behaviors than the 

DD group on the insistence on sameness factor, but not higher than the TD group. Lower level 

repetitive movements including preoccupations with objects, stereotyped movements, and self-

injurious behaviors (Turner, 1999)  were measured using the ADI-R, and were significantly 

correlated with younger chronological age (less than 36 months)  in a group of 40 children with 

ASD  and 15 children with DD (Mooney, Gray, & Tonge, 2006). Lower level RSB were not 

predictive of an ASD diagnosis, though higher level RSB such as attachment to objects, 

insistence on sameness, and circumscribed interests, were significantly predictive. 

Conversely, RSB items on the ADI-R did not distinguish a small sample of children with 

ASD from children with language delays or TD in the second year of life in a study by Cox et al. 

(1999). However, similar to Lord’s (1995) findings, RSB emerged in the third year for some 

children and become more prominent in children with ASD at 42 months of age.  

Also offering valuable insight into the developmental course of RSB relative to other 

developmental domains is the use of retrospective parent report of children’s behavior in infancy 

and early childhood. Parents of 3 to 4 year old children with ASD (n=72), DD (n=34), and TD 

(n=39) responded to questions on the Early Development Interview in a study by Werner, 

Dawson, Munson, and Osterling (2005).  Significant differences were found between the RSB 

reported at 16-18 months for children with ASD, DD, and TD matched on chronological age. At 
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10-12 months, parents of children with ASD reported significantly more RSB than parents of TD 

children but not children with DD.  

Systematic observation of RSB offers more precise knowledge regarding RSB in young 

children. Using the behavior sample of the Communication and Symbolic Behavior Scales 

Developmental Profile (CSBS; Wetherby & Prizant, 2002), Wetherby and colleagues (2004) 

developed the Systematic Observation of Red Flags of ASD (SORF) to rate 29 behaviors that 

may be early indicators of ASD using a 0-2 rating scale. They studied a sample of children 

identified by the FIRST WORDS Project by screening a general population sample, collecting 

videotapes of systematic observations during a communication evaluation in the second year, 

and later diagnosing ASD in a small subset of children screened. They found that repetitive 

movements with body and repetitive movements with objects distinguished 18 children with 

ASD between 12 and 24 months of age from 18 children with TD and DD, in addition to 7 social 

communication behaviors. 

Bryson et al. (2007) used the Autism Observation Scale for Infants (AOSI; Bryson et al., 

2007), which is also based on systematic observation, to study early signs of ASD in a very small 

sample of high risk infants who were later diagnosed with ASD. The AOSI assesses 16 items 

related to communication, social interaction, and unusual sensory and motor behaviors observed 

within an interactive play routine and are scored on a 0 to 3 point scale. The authors identified 

two subclasses of infants. One group (n = 6) showed a decrease in cognitive ability between 12 

and 24 or 36 months, and a second group (n = 3) maintained average or near average cognitive 

abilities. While RSB and unusual sensory behaviors such as visual fixation were observed in all 

participants, these behaviors were noticed at 12 months in the first subgroup, and not until 18 

months in the second subgroup. Interestingly, in the first subgroup, a trend was observed 

between 6 and 12 months in negative affect to distress and marked difficulties in self regulation, 

which suggests that regulatory behavior should be considered in assessing RSB in young 

children. While the very small sample size limits generalizability of these findings, results offer 

additional evidence that RSB are present at a very early age in some children later diagnosed 

with ASD.  

Also using systematic observation with children recruited through the FIRST WORDS 

Project, Watt et al. (in press) precisely measured the frequency and durations of RSB using the 
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Noldus Pro Observer
®

 software version 5 during the CSBS behavior sample in 18-24 month old 

children with ASD (n=50) compared to children with DD (n=25) and TD (n=50). Children with 

ASD demonstrated higher rates and longer durations of RSB with objects, body, and sensory 

RSB than children with DD or TD. These findings were corroborated by Morgan, Wetherby, and 

Barber (in press) who studied the same sample of children using the Repetitive and Stereotyped 

Movement Scales: Companion to the CSBS (RSMS; Wetherby & Morgan, 2007), a clinical tool 

which employs a quick rating scale to code RSB within the CSBS behavior sample.   

RSB and Related Autism Symptoms 

Another important consideration to fully understand the phenomenology of RSB is the 

relationship between RSB and other developmental skills and the relationship between RSB and 

autism symptoms. Bishop, Richler, and Lord (2006) investigated the relationship between 

nonverbal IQ and the repetitive and restricted behavior (RRB) domain on the ADI-R in a large 

sample of children with ASD. They identified an inverse relationship between nonverbal IQ and 

RRB in children over 36 months of age. With the exception of unusual sensory interests, the 

relationship was not detected in children under 36 months. The authors attributed this finding to 

older children with higher IQs having more varied interests and activities.  

A few studies have examined the relationship between RSB and measures of joint 

attention. Delinicolas and Young (2007) found a moderate correlation between the initiation and 

response to joint attention and stereotypical behaviors in 56 children with ASD between 2 and 6 

years of age. The two measures of joint attention were more strongly correlated with measures of 

social communication and language.  

Bruckner and Yoder (2007) also measured joint attention in young children who engaged 

in restricted play with objects and offered insight about the drive toward RSB, particularly with 

objects, in children with ASD.  Using a new measure of restricted object use and controlling for 

developmental play level, they found restricted object use in 27 children with ASD (mean 

age=33.6 months) to be significantly negatively correlated with response to joint attention, motor 

imitation, and coordinated attention to object and person. This indicated that children who 

engage in restricted object use are less responsive to bids for joint attention and models to imitate 

others. The authors surmised that children with ASD engaging in restricted object use may be so 
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focused on their particular pattern or manner of object use that they are unable to recognize 

social and attentional cues from the wider scope of their environment. The authors proposed an 

interesting theory which hypothesized that children who engaged in restricted object play are 

using an attentional spotlight that hones in only on the object and do not use an attentional 

searchlight, which would allow them to recognize and respond to salient environmental cues. 

Recent findings have identified a relationship between RSB and measures of social 

communication and autism symptoms. Watt et al. (in press) and Morgan et al. (in press) 

examined the relationship between concurrent and predictive measures of RSB with social and 

symbolic skills and autism symptoms. Both studies identified a relationship between rates of 

RSB and lower scores on the social and symbolic composites of the CSBS, as well as a 

predictive relationship between higher rates of RSB with objects in the second year of life and 

lower nonverbal skills at 3 years of age. RSB in the second year also predicted autism symptoms 

in the fourth year on the ADOS in both studies. Morgan et al. (in press) found significant 

correlations between RSB with body and objects in the second year and the Repetitive and 

Restricted Behavior (RRB) and Social Affect (SA) domains on the ADOS in the fourth year. 

These findings were similar in the Watt et al. study, with the exception of RSB with body and the 

SA score, which were not significantly related domains. Correlations were not significant in the 

ASD group alone. Morgan et al. found significant correlations between RSB with body and the 

RRB domain and RSB with objects and SA domain in the ASD group. These findings regarding 

the associations between RSB and early developmental skills contribute to the understanding of 

early autism symptomotology. Further, the relationships between RSB and developmental 

domains hold valuable implications for intervention targets. 

RSB in Typical Development 

RSB are well documented in early development of typical children (Evans, et al., 1997; 

Leekam et al., 2007; Thelen, 1979, 1981), though, contrary to RSB in children with ASD, the 

behaviors  decrease as the neuromuscular system matures and more sophisticated movements 

develop (Thelen, 1979). Comparison of the differences in the functions, as well as the 

presentation of RSB in children with ASD versus TD holds valuable early diagnostic 

significance.  
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In a longitudinal study of 20 typically developing infants, Thelen (1979) observed the 

rhythmic behaviors of infants from ages 4 to 52 weeks, and identified 47 distinct behaviors 

involving the legs, torso, arms, hands, and fingers. She concluded that early rhythmic behaviors 

decreased once the infant developed more sophisticated motor control.  

Using a parent questionnaire, Evans et al. (1997), Kravitz and Boehm (1971), and Zohar 

and Flez (2001) assessed rhythmic and ritualistic behaviors in very young children. In a large 

sample of 8-72 month old typical children, Evans et al. (1997), identified greater amounts of 

ritualistic and compulsive behavior in children two, three, and four years of age than children 

younger than 12 months or older than 4 years. Similarly, Zohar and Felz (2001) replicated 

Evans’ (1997) study in Israel with 228 preschool children. Parents reported a mean age of onset 

of ritualistic behaviors at an average of three months later than the parents in Evans’ sample, 

though the order of onset of behaviors was quite similar. The difference in age of onset reported 

could be attributed to the older ages of the children when parents were interviewed.  

In addition to investigating age of onset, Kravitz and Boehm (1971) also examined 

frequency of behaviors in 200 infants with TD, 22 infants with Down Syndrome, and 12 infants 

with cerebral palsy by parent interview at monthly intervals from one month to one year. 

Rhythmic habit patterns were seen in the majority of infants with TD throughout the first year of 

life, peaking in the middle with some patterns persisting beyond 12 months. Kravitz and Boehm 

identified marked delays in the onset of typical rhythmic patterns in the groups of children with 

diagnosed delays, a finding confirmed through a research review conducted by Symons, Sperry, 

Dropik, and Bodfish (2005). 

In a recent study on a large sample of typically developing 2-year olds, Leekam et al. 

(2007) found the range of RSB demonstrated by children with TD to emulate the range 

demonstrated by children with ASD. They identified a 4-factor structure which accounted for 

51% of the overall variance of RSB reported by parents based on a new 20-item measure, the 

Repetitive Behavior Questionnaire-2. The 4 factors included repetitive motor movements (5 

items), rigidity/adherence to routine (7 items), preoccupation with restricted patterns of interest 

(7 items), and unusual sensory interest (4 items), and were similar to classifications found in 

young children with ASD.   
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Collectively, the results of these studies indicate the emergence of RSB may occur at 

similar rates along the developmental trajectory of children with ASD and TD. The forms, 

frequency, and duration of the behaviors may distinguish between these two populations. That 

RSB in disordered populations such as ASD persist throughout childhood and beyond may 

implicate a different functional source for those RSB exhibited by children with ASD.  

Theoretical Perspectives of RSB 

Historically, the notion that RSB are non-functional and serve no obvious purpose has 

been accepted (Sprague & Newell, 1997; Lewis & Bodfish, 1998). However it is quite difficult 

to detach the RSB itself from the potential function it could be serving the individual engaging in 

it (Lewis, Gluck, Bodfish, Beauchamp, & Mailman, 1996).  For example, if a young child begins 

banging his hands on his desk and rocking in his chair at the onset of an unexpected fire drill, it 

may be assumed by an observer that the RSB is the direct result of an over-stimulating sensory 

environment.  

Theoretical perspectives have been proposed and explored to explain the underpinnings 

of RSB with varying degrees of empirical support existing for most. However, careful research 

exploring these theories is lacking (Lewis & Bodfish, 1998). Turner (1997) identified three 

characteristics that define repetitive behavior. These are the high frequency of repetitions of the 

behavior, the invariant manner in which the behavior is produced, and the unusual or 

inappropriate nature of the behavior. Any theory developed to account for RSB must be able to 

explain all three characteristics of RSB, as well as the diversity in the behaviors seen across 

individuals (Turner, 1997).  

Theories explaining RSB may not be mutually exclusive (Guess & Carr, 1991) and 

factors that exacerbate RSB may be different than the factors that sustain the behaviors (Turner, 

1999).  The following paragraphs highlight some of the theoretical perspectives most commonly 

adopted to describe the source of RSB. This is not an exhaustive summary, but rather will 

explain theories that may more feasibly be used to explain RSB in very young children and 

therefore contributed in part to the development of the coding manual used in the present 

research.  
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Arousal. Perhaps the most common theory adopted to explain RSB is the homeostatic 

theory described by Hutt and Hutt in a series of early writings. They proposed that RSB regulate 

a state of chronic over-arousal in individuals with ASD, which they based in part on correlations 

identified between stereotypy and increases in EEG activity (Hutt, Hutt, Lee, & Ounsted, 1965). 

Further, they proposed that environmental complexity and novelty of social stimulation create an 

increased arousal level, thus increasing associated stereotypies which serve as “displacement 

activities” (Hutt & Hutt, 1968; Hutt, Hutt, Lee, & Ounsted, 1964). Extending this theory, 

Dawson & Lewy (1989) and Zentall & Zentall (1983) proposed that the unpredictable nature of 

social situations create an over-stimulating experience for individuals with ASD, to which they 

lack a normal orienting response. These deficiencies in arousal modulation affect the attention to, 

and processing of social information. Non social stimuli provide more predictable and less 

complex information for a child with ASD (Dawson & Lewy, 1989; Kanner, 1943). Homeostatic 

theories are resonant of the earliest descriptions of RSB by Leo Kanner who postulated about his 

subjects’ fondness of objects rather than people, “objects do not change their appearance and 

position…they retain their sameness and never threaten to interfere with the child’s aloneness” 

(Kanner, 1943, p. 246).  

Individuals with ASD may react to over-arousal with repetitive kinesthetic, auditory, 

visual, or gustatory self stimulating behaviors including spinning, rocking, and others (Zentall & 

Zentall, 1983). The optimal stimulation theory which basically supports the notion that response 

output functions homeostatically to regulate stimulus input, may serve as a framework within 

which the function of RSB in ASD may be understood (Zentall & Zentall, 1983). Important to 

note is that optimal level of stimulation is highly variable based on individual differences and 

may be related to specific or multiple diagnostic conditions (Guess & Carr, 1991). Not only 

might RSB serve a sensory regulating function, Zentall and Zentall proposed the behaviors may 

be a stimulus blocking mechanism, which could explain withdrawal behaviors seen in some 

children in high-sensory environments. Turner (1997) argues that this theory does not explain the 

pervasive display of RSB across different environmental settings, including settings that offer 

minimal stimulation.  

While other theories have extended this basic premise, none have tested this theory with 

children with ASD within the context of RSB episodes (Turner, 1999). However, insight may be 
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gleaned from studies exploring sensory behaviors and RSB. For example, Baranek, David, Poe, 

Stone, & Watson (2006) found that hyporesponsiveness to sensory stimuli in social situations 

best distinguished children with autism (n=56) from children with PDD (n=24), DD with mental 

retardation (MR) (n=33), other DD (n=35), and TD (n=110) using the Sensory Experiences 

Questionnaire. Hyporesponsiveness to sensory stimuli in nonsocial situations differentiated 

children with autism from both the TD and combined DD groups, but not the PDD group. 

Hyporesponsiveness in social situations was considerably larger than all groups, including the 

PDD group. Interestingly, the authors found that sensory symptoms were negatively associated 

with mental age, which could explain the patterns of hyperresponsiveness found in both autism 

and the DD groups. The autism group demonstrated higher overall symptoms of both 

hyperresponsiveness and hyporesponsiveness than either the typical or DD groups with 69% of 

the children with autism demonstrating elevated sensory symptoms. Hyperresponsiveness was 

more characteristic of the ASD and DD groups.  

Rogers and Ozonoff (2005) point out that physiological studies have not supported the 

over-arousal theories and, in fact, studies have more commonly reported physiological under-

responsiveness to stimuli. They warned against lumping results of sensory related behaviors and 

RSB to generalize theories about these domains as methodological differences across studies 

offer no empirical construct to follow. This highlights the need for more consistent 

methodological approaches in the study of sensory related behaviors and ASD so that empirical 

foundations of proposed theories can be revealed and generalized to practice.  

RSB as an operant behavior. Several behavioral theorists have proposed that RSB are 

learned behaviors which are perpetuated to provide inherent sensory reinforcement. The 

perceptual reinforcement hypothesis is the most common hypothesis related to this body of 

theory. Introduced by Lovaas, Newson, & Hickman (1987) this hypothesis supports the notion 

that RSB are maintained by the perceptual stimuli automatically produced by the behavior. One 

contention of the theory is that perceptual reinforcers are not mediated by the social 

environment, but are controlled by the individual with the production of self stimulatory 

behaviors. The perceptual aspect of the theory involves the complexity of the patterns of stimuli 

which accompany the behaviors. The patterns may include multiple sensory elements 

(kinesthetic, tactile, visual). According to Lovaas et al. (1987) children with autism go through a 
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trial and error period of perfecting a behavioral pattern that is most appealing or stimulating. For 

example, a child can skillfully learn to manipulate objects to make them spin a certain way. The 

child’s spinning is the operant or learned behavior. The response the spinning provides is the 

perceptual reinforcement that maintains the behavior. The reinforcing function may be obvious 

or salient, but typically results in a specific topography of behaviors for each individual.  

While there is some support for this theory in behavioral literature, particularly in older 

children and adults, the theory does not explain all forms of repetitive behavior. The sensory 

reinforcement is not clear in some forms of RSB frequently seen in ASD, particularly in higher-

level RSB (Turner, 1999) and the complexity of the reinforcement maintaining the behavior may 

not be clearly explained by the perceptual reinforcement hypothesis (Kennedy, Meyer, Knowles, 

& Shukla, 2000).  Further, Turner also emphasized that theories of RSB as an operant behavior 

may explain the maintenance of some RSB, but do not explain why the behavior initially 

develops.  

Guess and Carr (1991) developed a three-level model to encompass both the homeostatic 

and operant theories of RSB. Level 1 characterizes rhythmic behavior as dependent on the 

internally regulated behavioral state of the individual, and explains the typically developing 

rhythmic behaviors of infants and rhythmic behaviors demonstrated by individuals with 

significant developmental delays. Environmental factors have limited effects on RSB at this 

level. Level 2 represents RSB as expressions of environmentally overstimulating or 

understimulating levels of arousal. At Level 2, children’s RSB are adaptive behaviors which 

occur in response to an imbalance of environmental stimuli. Level 3 considers RSB as learned 

behaviors demonstrated to control others. The RSB at this level are maintained by positive 

reinforcement such as attention or by negative reinforcement such as escape or avoidance of 

activities, tasks, or aversive stimuli. RSB demonstrated with operant cause were judged by Guess 

and Carr to be displayed by developmentally higher individuals who understood that their 

behavior produced a specific response from others. While their model accounts for 

developmental and environmental factors which may contribute to the emergence and 

maintenance of RSB, it was criticized for not addressing neurological and pharmacological 

considerations of RSB (Baumeister, 1991). 
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Similar to Turner’s (1999) hypothesis, the theories presented in Guess and Carr’s model 

are not mutually exclusive and encompass a range of internal variables such as developmental 

level and sensory motor abilities, and external variables such as the environmental stimuli. As 

these variables naturally change or interact for an individual’s particular situation, progression 

through the levels may occur. For example, as an individual becomes more cognitively aware of 

environmental conditions, his behaviors may transition from Level 1 to Level 2. As an individual 

becomes more socially motivated and more focused on social or tangible contingencies, his 

behaviors may transition from Level 2 to Level 3. A primary implication of Guess and Carr’s 

theory is the prevention of stereotypy and self injury from progressing to Level III, at which 

stage they are learned behaviors used to control responses by others and reinforced by external 

consequences. Concentrated effort on understanding physical and social environmental 

conditions of RSB was encouraged.  

Executive dysfunction. Executive functions are a set of cognitive skills associated with 

the frontal lobes which involve tasks such as planning and executing, inhibition, attention 

shifting, cognitive flexibility, working memory, and self monitoring. Executive dysfunction has 

been identified in individuals at a variety of ages and functioning levels with ASD and their 

family members (Ozonoff, South, & Provencal, 2005), and has been implicated in the presence 

of RSB in ASD. Impairments in behavioral regulation, control, and inhibition have been 

implicated in RSB specific to individuals with ASD (Turner 1997, 1999).  Turner (1999) 

suggested that executive dysfunction explains the rigidity and invariance seen in RSB proposing 

that an inability to appropriately regulate behaviors limits variability of movements and actions 

resulting in repetition and restricted behaviors. To test such a hypothesis, Lopez, Lincoln, 

Ozonoff, and Lai (2005) examined the relationship between measures of executive functioning 

and RSB in a group of adults with ASD (n=17) compared to a group of typical adult controls 

(n=17). Drawing from measures of the ADOS-G, ADI-R, Gilliam Autism Rating Scale, and the 

Aberrant Behavior Checklist-Community, the authors created a repetitive and restricted behavior 

(RRB) composite. They found a relationship between cognitive flexibility, working memory, and 

response inhibition with RRB.  No relationship was found between planning and fluency and 

RRB. Further analysis revealed that cognitive flexibility was the only impaired executive process 

to uniquely predict to the RRB composite.  Interestingly, cognitive flexibility predicted more 

RRB than intellectual functioning based on performance and verbal IQ scores. Findings did not 
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support a single executive process that accounts for RRB. Rather, the results highlighted a model 

of executive strengths and deficits which may contribute to the presentation of RRB, and 

questioned the executive deficit model as one which independently accounts for RSB in ASD.  

It is important to note when interpreting these findings that the authors combined 

measures of RSB to form their composite. RSB researchers agree that measurement and 

methodology employed to study RSB is a challenge that limits cohesive interpretations of RSB 

findings across studies. Relationships detected in studies using more general measures of RSB 

may be more reflective of general autism symptomology or cognitive impairments than of RSB 

alone (Turner, 1997).  

Therefore, examination of specific RSB measures and how they relate to specific 

executive function measures is needed to ascertain which measures are the more sensitive 

predictors. This type of investigation was completed by South, Ozonoff, and McMahon (2007) 

who examined the relationship between measures of executive functioning and weak central 

coherence and RSB in 19 high functioning individuals with autism matched by chronological 

and developmental age to 18 typically developing controls. The mean age for both groups was 

approximately 14 years. RSB were measured using the Repetitive Behavior Interview (RBI; 

Turner, 1997) and the Yale Special Interests Interview (YSII; South, Klin, & Ozonoff, 1999), as 

well as the repetitive behavior domains from the ADOS and the ADI-R. Perseverative responses 

on the Wisconsin Card Sorting Task (WCST; Grant & Berg, 1948) was correlated with RSB 

domains on the ADOS and ADI, but not on the RBI or YSII, supporting some level of 

relationship between RSB and executive dysfunction, but not one that held significance across 

measures.  

Also using the ADOS with a younger sample of children, Joseph and Tager-Flusberg 

(2004) did not find a relationship between RSB and measures of executive functioning in a group 

of 31 children with ASD at a mean age of 8 years, 9 months. Differences in findings across 

studies may be attributed to the variety of measures, ages of subjects, and severity of autism 

symptoms included in the studies. While the idea that executive function impairment may 

contribute to restricted interests and routine-specific behavior is a logical theoretical perspective 

(Charman & Swetenham, 2001), empirical evidence is lacking.  
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Empathizing-systemizing. Baron-Cohen et al. (2005) argued that the executive 

functioning hypothesis does not account for the all of the forms of RSB demonstrated by 

individuals with ASD. Rather, they proposed the empathizing-systemizing (E-S) theory to 

explain RSB. According to the E-S theory, behavior characteristic of individuals with ASD can 

be explained by a deficit in empathizing and strengths in systemizing. Empathizing refers to 

one’s ability to react in an emotionally appropriate way to others’ mental states. Systemizing is 

related to the drive to create and understand mechanical systems. The empathizing deficits may 

account for the social and communicative impairments in ASD, while the systemizing 

component is more likely responsible for the repetitive behavior diagnostic domain. Baron 

Cohen postulates that one’s strength in systemizing may be reflected in certain forms of RSB 

including the need for sameness and obsessions with mechanical systems.  

According to this theory, RSB may be a child’s attempt to uncover systemic causes of 

events, thus bringing order or structure to an unpredictable environment. Baron-Cohen suggests 

that the human brain is highly tuned to systemize, and this drive to systematize may be 

hypersensitive in individuals with ASD. RSB are not purposeless, but occur “to provide input for 

a neural mechanism whose sole function is to seek and find patterns in data” (Baron-Cohen, 

2008, p. 68). By definition, systemizing requires repetition to check and recheck the consistency 

of patterns and routines. This theory may be applied to more mechanical, simplistic lower level 

RSB as well as well as in higher order RSB such as narrow, circumscribed interests or 

obsessions. No studies have examined this theory in young children with ASD. However, this 

theory may explain RSB in very young children as this domain may develop from birth (Watt, 

2006).  

Weak central coherence. Many individuals with ASD are thought to have weak central 

coherence, meaning they prefer specific detail rather than global features of the environment 

(Frith, 1989), which compromises their ability to glean higher level meaning from experiences 

(Happe, 2005). This account has been interpreted as an issue of cognitive style rather than 

cognitive deficit as weak central coherence may benefit individuals in situations that call for 

attention to detail (Happe, 2005). While some studies have failed to show a relationship between 

measures of RSB and weak central coherence (South et al., 2007), there remains theoretical 

support for the poor central coherence driving the focus on small details, parts, and routines, 
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limiting the attention or processing of the bigger picture. This theory may explain some forms of 

RSB, particularly higher order RSB such as insistence on sameness and circumscribed interests, 

but it cannot be easily applied to lower level repetitive behavior such as stereotyped movements 

and echololia (Turner, 1999).  

 RSB theories are not mutually exclusive (Turner, 1999), and therefore could be explained 

with biological, behavioral, cognitive, or social conditions. Perhaps the underlying functions 

driving RSB are multifactorial like the diagnosis of ASD itself. Further research on RSB may 

lead to classifications of RSB relative to age, autism severity, and cognitive level which may 

explain the functions that drive specific classes of behavior. Clearly, more rigorous studies are 

needed to offer empirical evidence for the theoretical explanations.   

A single behavior may serve a variety of functions for a child and multiple behaviors may 

all serve the same function. A particular behavior such as lining up objects may be explained in 

operant terms in that the line of objects provides a perceptual reinforcement to the child. The 

same behavior may also be judged as the child’s attempt to bring order and structure to the 

environment, which could be explained by the empathizing-systemizing theory. Finally, the 

behavior could be a coping mechanism for an over-stimulating social situation, for which the 

behavior could be explained by a homeostatic theory. Simply put by Kennedy et al. (2000), the 

form of the behavior does not necessarily predict the function it serves. It is unlikely that RSB 

result from a single pathogenesis (Lewis & Bodfish, 1998).  It is also unlikely that RSB serve 

single purposes.  

Neurological Foundations 

 In addition to behavioral functions, it is important to consider the neurological 

pathophysiology implicated in the presence of RSB. A growing number of human and animal 

studies have linked the basal ganglia, particularly structures within the striatal level (caudate 

nucleus, putamen, and nucleus accumbens) to RSB in developmental disorders (Cromwell & 

King, 2004). The basal ganglia houses a group of interconnected structures that play a role in 

perception, learning, memory, attention, and sensory integration. Abnormalities in the basal 

ganglia are implicated in movement disorders including Parkinson’s disease, Tourette’s 

syndrome, and obsessive compulsive disorder. In comparison to control groups, brain imaging 

15 
 



 
 

studies have identified structural differences in the basal ganglia and the cerebellum in 

individuals with ASD who demonstrated RSB (Hollander et al., 2001; Langen, Durston, Staal, 

Palmen, & England, 2007; Pierce & Courschene, 2001; Sears, Vest, Mohamed, Bailey, Ranson, 

& Piven, 1999). Because the basal ganglia play a role in sensory motor integration, Lewis et al. 

(2005) hypothesized that perturbations in this region may result in disinhibition of behavioral 

output.  

Several studies have found individual variation in caudate volume related to RSB. Sears et 

al. (1999) identified significantly larger caudate volume in 35 individuals with ASD aged 12-29 

years than in a control group of 36 healthy adults.  A significant negative correlation was found 

between the RSB domain on the ADI and the caudate volume, after controlling for total brain 

volume. Specific behaviors correlated with caudate volume were minor changes in routine, 

compulsions/rituals, and complex mannerisms. With a second sample of 15 individuals with 

ASD and 30 controls, Sears replicated their findings. After controlling for IQ and brain area, 

caudate volume was significantly larger in the ASD group than in the control group.  

Yielding similar MRI findings, Hollander et al. (2005) studied 17 adults with ASD and 17 

control participants and identified significantly larger caudate volume in the ASD group after 

controlling for total brain volume. Putamen volume was larger in the ASD group, but did not 

reach statistical significance. Further, the right caudate head volume and putamen volume were 

positively correlated with the ADI-R RSB domain, particularly higher order obsessive 

compulsive behaviors.  

When compared to controls, the caudate nucleus was significantly enlarged in two samples 

of high functioning individuals with ASD in a recent study by Langen et al. (2007). One sample 

consisted of 21children and adolescents with high functioning autism or Asperger Syndrome 

(AS) and 21 controls. The second sample was older, consisting of 21 adolescents and young 

adults with high functioning or Asperger Syndrome, also matched to 21 controls. Of interest to 

note was that the putamen was significantly enlarged in the younger sample of children only. No 

significant correlations were found between autism symptoms measured by the Restricted, 

Repetitive and Stereotyped Behavior index on the ADI-R for RSB and basal ganglia structural 

differences.   
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The cerebellum has also been implicated in relation to RSB. Pierce and Courchesne (2001) 

examined the relationship between explorative play, RSB, and cerebellar volume in 14 children 

with ASD and 14 typically developing children. Cerebellar vermis volumes observed via 

Magnetic Resonance Imaging (MRI) were significantly negatively correlated with RSB, namely 

as the volume of the vermis decreased RSB increased.  They also discovered that vermis volume 

was positively correlated with exploratory behavior, as was frontal lobe volume. Similar to the 

Langen et al. (2007) study, however, there was not a significant correlation between ADI sub-

scores and structural differences on neuroimaging.  

These studies support the possible role of basal ganglia and cerebellar structural differences 

in the presentation of RSB. However, considering these studies’ exclusion of control groups with 

individuals with obsessive compulsive disorder and other disorders of which RSB are 

characteristic, their findings of the unique role of basal ganglia structures in the presentation of 

RSB specifically in ASD are limited. Bodfish (2004) emphasized the importance of the 

integration of biological and behavioral research and clinical approaches to understanding and 

treating children with ASD. The neurological foundations of RSB have begun to be established 

and should be considered relative to the behavioral manifestations of RSB to fully understand the 

phenomenon of RSB. 

Emotional Regulation 

  RSB are frequently interpreted by family members, educators, and clinicians to have an 

emotional basis for children such as to calm them in an over-arousing situation or alert them in 

an under-arousing situation. Therefore, emotional regulation may offer valuable insight into the 

determination of function in RSB of young children. Research examining differences in 

emotional discrimination and other aspects of emotional development between infants and 

young children with ASD and TD is lacking (Sigman, Dijamco, Gratier, & Rozga, 2004).  

Like RSB, the study of emotional regulation (ER) has become a more focused area of 

research in recent years, especially in the field of developmental psychology. However, research 

on precursors, development, and interrelations with other emerging processes remain scant 

(Eisenberg, Champion, & Ma, 2004) and concern exists about the recognition of ER as a 

scientific construct (Cole, Martin, & Dennis, 2004). The concerns primarily involve the 

ambiguity of the definitional construct across studies, specifically the distinction between 
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emotion regulation and emotion, as well as methodological and psychometric limitations (Cole 

et al., 2004; Eisenberg et al., 2004). Obviously, these challenges extend into research in atypical 

populations. Although emotional self regulation difficulties are implicated in ASD, relatively 

little is known about this element of social-emotional development in young children with ASD 

(Gomez & Baird, 2005).  

  Employing a variety of methodological approaches, some researchers have investigated 

emotional regulation in young children. Eisenberg et al. (2005) suggested that language abilities 

likely promote emotional regulation and that children who are better able to communicate with 

others have more opportunity to learn about emotion. The implications of this theory to children 

with ASD are unfortunate, as the communication impairments inherent to ASD may impede 

natural learning opportunities involving the need to regulate emotion. The authors further 

proposed that emerging emotional regulation as influenced by emerging language predicts 

academic skills & academic motivation. They encouraged targeting self regulation and emotion 

understanding as intervention targets to improve later academic outcomes.  

  Retrospective parent reports using the Temperament and Atypical Behavior Scale 

(TABS) from 65 parents of children with ASD were compared to the reports of 120 parents of 

children with TD by Gomez and Baird (2005). Parents were asked to reflect on their children’s 

behaviors at 12 months of age. Parents of children with ASD reported significantly more self 

regulatory difficulties at one year of age (12-23 months) than the parents of children with TD on 

all four factors of the TABS (detached, hypersensitive/active, under-reactive, and dysregulated). 

They also found that parent reports of self-regulatory difficulties in the ASD group were 

consistent with a diagnosis of regulatory disorder, which is similar to findings by DeGangi et al. 

(2000) who found that 22% of their sample of toddlers with ASD shared attributes of children 

with regulatory disorders. DeGangi et al. investigated the role of regulatory disorder symptoms 

in children from 7 to 30 months of age and how they were related to clinical diagnoses at 36 

months. Using multiple standardized measures and parent report measures, the authors assessed 

four groups of age-matched children (TD, n=38; mild regulatory disorder, n=10; moderate 

regulatory disorder, n=22; and PDD, n=18) in the areas of behavior, cognition, sensory function, 

attention, and emotion. Symptoms identified in children recruited prospectively at 7 to 30 

months that were most related to a diagnosis of PDD and cognitive delay at 36 months were 
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problems with self regulation, attention, sensitivities to touch and movement, and 

emotional/behavioral control.  

These findings suggest that self regulation difficulties are related to developmental 

functioning. Early moderate regulatory disorders were related to clinical diagnoses of DD and 

parent-child relational problems involving feeding. DeGangi et al. concluded based on their 

sample that children with more serious regulatory disorders and PDDs during infancy are likely 

to have clinical diagnoses at 36 months compared to children with mild regulatory difficulties in 

infancy. In addition, the authors examined specific early symptoms related to third year 

outcomes and found that poor self regulation in infancy may predict emotional and behavioral 

problems at 36 months.  

  Collectively, these findings highlight the need to consider emotional regulation relative to 

autism symptomology in young children. Weighing a child’s regulatory state may be a critical 

element in the determination of RSB function.   

Emotional regulation and RSB. Studies which have assessed the emotional state relative 

to the presentation of an RSB have yielded mixed results (Willemsen-Swinkels, Buitelaar, 

Dekker, & van Engeland ,1998; Militerni, Bravaccio, Falco, Fico, & Palermo, 2003). Willemsen-

Swinkels, et al. studied the stereotyped behavior exhibited by 26 children during a 40 minute 

play room session with a parent. Ranging in age from 33 to 84 months, the children were divided 

in to four groups: pervasive developmental disorder (n = 14); attention deficit hyperactivity 

disorder (n = 2); developmental expressive language disorder (n = 6); and normal developing (n 

= 4).  The emotional context, form, and heart rate associated with each episode of RSB were 

observed and measured. Emotional context was divided into elation, distress, and composure. 

The RSB were divided into five subcategories of stereotyped behaviors: (1) ritual; (2) sensory, 

low intensity; (3) sensory, high intensity; (4) movement trunk; (5) movement limb. Heart rate 

was obtained at 5 second intervals using a portable wireless monitor attached to the children’s 

chest or belts.  

Sensory-low intensity behaviors, which included behaviors that provided low intensity 

sensory input such as tapping objects, licking windows, or twiddling pencils, were rarely 

demonstrated in association with elation, but was the predominant form linked to composure and 
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distress. A considerable percentage of behaviors associated with elation and a small percentage 

of those associated with distress were characterized as movement limb, which included 

behaviors such as hand and finger mannerisms and arm flapping. RSB associated with elation 

were of shorter duration than those associated with distress and composure. Interestingly, 

children in the PDD group were the only participants to engage in ritualistic behaviors, which 

included a behavioral sequence repeated again and again.  

Another interesting finding was that children engaged in more behaviors related to elation 

during activities in the play session with high involvement from the parent, whereas behaviors 

associated with composure were more likely to occur during episodes of low involvement with 

the parent. No difference was found between high and low involvement and behaviors associated 

with distress. Eighty-five percent of the RSB associated with distress had a peak heart rate value 

just before the onset of the behavior, which supports the notion that RSB serves to regulate an 

overstimulating experience by providing a calming function and to counterbalance 

understimulation during calm situations or composed moods. Also interesting was that children 

with higher cognitive abilities showed fewer behaviors associated with elation and distress. The 

authors concluded that the functions driving the presence of stereotypies are contingent on 

emotional context. However, these findings must be carefully interpreted considering the small 

sample size and unequal group membership. 

Militerni et al. (2002) employed similar methodologies to assess, among other variables, 

the “behavioral reactivity” relative to RSB in 121 children with autism aged 2 to 7 years of age. 

To assess this construct, parents were asked to describe the circumstances at the onset of the 

RSB as well as the presumed emotional state at the time of the RSB. Using a similar behavioral 

classification employed by Willemsen-Swinkels et al. (1998), Militerni et al. (2002) found that 

approximately 71% of the RSB demonstrated did not have an obvious reactive nature, and only 

the remaining approximately 28% of the RSB were clearly reactive to an emotional trigger. The 

majority of behaviors characterized as high intensity sensory stimuli including self injurious 

behaviors were clearly reactive. High sensory stimulation behaviors were not found to be linked 

to emotional triggers, which contradicts the finding of the same classification of RSB by 

Willemsen-Swinkels, et al. Trunk and limb motor behaviors were also reactive, though to a 

lesser degree. More complex RSB including a need for sameness, complex motor sequences, and 
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repetitive verbal behaviors were never found to be reactionary to emotional state. These findings 

again highlight the heterogeneity among RSB demonstrated within ASD, though results should 

be cautiously interpreted, as a single rater reviewed the presented data.  

Research Exploring RSB Functions 

RSB are frequently interpreted in clinical settings in terms of their possible functions. 

However, sufficient research supporting such speculations is scarce and lacks generalizability 

due to lack of cohesive methodological approaches (Lewis & Bodfish, 1998). Findings from 

studies which have examined RSB functions are reviewed in the following paragraphs. 

Functional assessment of RSB. Studies using functional assessment of challenging 

behaviors indicate the feasibility of applying these methodologies to identify behavioral sources 

of RSB. The majority of these studies conclude that RSB have multiple functions. Horner, Carr, 

Strain, Todd, and Reed (2002) completed a comprehensive synthesis of research on problem 

behavior interventions used for children with ASD 8 years or younger who demonstrated 

challenging behaviors including stereotypy. Specific RSB were not targeted. Findings were 

inconclusive regarding the effectiveness of specific interventions, but the review suggested that 

interventions based on functional assessment were most effective. Many studies that have 

employed functional analysis methodology have used a small sample size and limited the range 

of RSB studied. Such limitations constrain the generalizability of the findings, although they 

offer valuable insight into the functional nature driving the maintenance of specific RSB, and 

establish a framework for the functional assessment of RSB to determine possible functions and 

inform appropriate intervention strategies.  

In a study of five students with autism, Kennedy et al. (2000) concluded that stereotypies 

served multiple purposes. A functional analysis was completed on the stereotyped behaviors 

demonstrated by five students with autism ranging in age from 9 to 17. Stereotypies were 

observed across four function categories: attention, demand, no attention, and recreation. Though 

some variability existed for each child, stereotypies were demonstrated within all four 

conditions, leading the authors to conclude that stereotypy served multiple operant functions 

which yielded both positive and negative reinforcement, and were not predicted by the 

topography of the response to the behavior. Functional communication training was completed 
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with one child. Teaching gestures and sign language decreased the child’s frequency of 

stereotypy demonstrated in the attention and demand conditions. Findings from this study did not 

support the notion that specific behaviors are demonstrated to produce a certain stimulating 

response.  

Asmus, Franzese, Conroy, and Dozier (2003) studied five conditions thought to produce 

repetitive vocalizations and disruptive behavior in a seven- year- old child with autism and 

language impairment. When social consequences were removed, escape and access to tangible 

reinforcers appeared to trigger disruptive behavior. Results indicated that the child’s behaviors 

occurred at similar rates across all conditions with lower rates during free play, leading the 

authors to conclude the child’s behaviors were maintained by various forms of automatic 

reinforcement. Tang, Kennedy, Koppekin, and Caruso (2002) found that a five year old boy’s 

frequent stereotypical ear covering was not contingent on social reinforcement, but was related to 

another child’s screaming. The specific function of this particular behavior highlights the 

importance of considering the child’s sensory environment. 

Functional assessment interviews were conducted with caregivers of 100 children with 

autism to assess challenging behaviors including stereotypy and self injury, but not specific RSB, 

in a study by Reese, Richman, Zarcone, & Zarcone (2003). While most parents reported that 

their child’s disruptive behavior occurred for multiple purposes, the majority of the parents 

reported their children engaged in disruptive behavior to escape demands in order to gain or 

maintain access to perseverative items or activities. When these findings were expanded to 

include a control group matched on chronological and developmental age as well as age and sex, 

the disruptive behavior of children in the autism group served to gain or maintain access to items 

with which to engage in stereotypical behavior, or to avoid unpleasant sensory stimulation 

(Reese, et al. 2005). Children in the control group demonstrated disruptive behavior most 

commonly to gain attention or evade demands.  

Clinical studies of the functions of RSB. Gritti et al. (2003) assessed the RSB 

demonstrated by 20 children with autism with a mean age of 3.1 years across three play sessions. 

They examined a variety of associated parameters surrounding the RSB including affect, trigger 

events, and functions. They found that approximately 70% of the bouts of RSB were preceded by 

a trigger event, with the highest percentage following a relationship-linked event such as 
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separation from the parents. Other triggers identified included anxious reactions to the person 

observing, reactions to the child approaching or moving away from the observer, and in a small 

number of cases, anxiety or anger preceded the RSB. No specific type of affect presented 

significantly more than others, though negative and positive affect preceded some instances of 

RSB with strong negative affect rarely following an RSB. Eight functions were identified and 

described for 31 of the RSB. The functions and the total number of occurrences (with and 

without objects) found in order of frequency of occurrence were: (a) isolation; (b) release of 

tension; (c) protection; (d) support; (e) self-sensual; (f) cancellation; (g) recall of fragments of 

relationships with family;  (h) stereotyped games; and (i) no function. Gritti et al. did not find 

any prototypical profiles for autism across the examined parameters. 

A chart review completed at a movement disorders clinic by Mahone et al (2004) 

examined individuals aged 9 months to 17 years with documented stereotyped arm and hand 

movements to investigate related triggers as well as associated clinical features and outcomes. 

Triggers were defined as antecedent conditions that typically led to onset or exacerbated an 

episode of stereotyped behavior and included excitement, boredom, focused-engrossed, fatigue, 

and anxiety/stress. In this heterogeneous sample, 70% of parents reported excitement as a trigger 

to their child’s RSB, 28% reported anxiety and stress, and 23% reported both boredom and 

focus-engrossed. The latter was reported when parents observed the stereotypy when the child 

was engrossed in a certain activity or specific task.  

While there has been a recent surge of interest and research regarding the least studied 

area of ASD, repetitive behaviors, our empirical knowledge and theoretical understanding of the 

full scope of RSB in very young children remains limited. Research has established that RSB is 

present in children under three and distinguish children with ASD from DD and TD. However, 

gaps exist between this knowledge of the diagnostic significance RSB hold and how to clinically 

address these behaviors. Therefore, the next logical step to begin filling this gap is to explore the 

potential purposes driving RSB in young children which would further contribute to the 

empirical conceptualization of RSB in young children and would offer valuable information for 

developing functional early intervention targets. 

 

23 
 



 
 

Statement of Purpose and Research Aims 

The primary purpose of this study was to explore the functions underlying RSB in four 

groups of young children, one with ASD (n = 55), one with DD in which ASD was ruled out 

matched group-wise to the ASD group (n = 22), one with TD matched individually to the ASD 

group by mental age (TDMA; n = 37), and one with TD matched individually to the ASD group 

by chronological age (TDCA; n = 47). Object placement and emotional regulation were 

considered in the context and as possible triggers to determine the function of RSB demonstrated 

with body and objects. A secondary purpose was to examine the relationship between regulation 

during RSB episodes and functions of RSB with concurrent measures of social communication. 

Finally, the predictive relationship between measures of emotional regulation and functions 

demonstrated during RSB in the second year with autism symptoms in the fourth year was 

investigated. Building on previous theories and research, the current study addressed the 

following aims: 

1. To describe the role of objects as a potential trigger of RSB and to examine differences in 

object triggers between children in the ASD group and the DD and TD groups who 

demonstrate RSB. Removal of objects is expected to trigger more RSB across all groups of 

children. It is also expected that removal of objects and presentation of new objects will 

trigger more RSB in the ASD group.  

2. To examine regulatory states demonstrated during episodes of RSB. Group differences 

between proportions of well-regulated states out of the total number of RSB will be 

compared. Based on previous research and theories, children with ASD are expected to 

demonstrate a lower proportion of well regulated states 

3. To describe the functions of RSB with body and objects in children with ASD, DD, and TD 

and compare the functions across groups. Based on theories that have suggested children 

with ASD experience states of chronic over-arousal, it is anticipated that higher occurrences 

of RSB secondary to intense excitability and sensory stimulation will be found in the ASD 

group. Categories that involve intense object focus and preoccupation with objects and 

movements may tap into theories of restricted play, object engrossment, an insistence on 

sameness, and therefore may also be more frequent in the ASD group. Given that RSB are 
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well documented in young typically developing children, higher occurrences of RSB as a 

function of entertainment or a means-end behavior are expected in the TD groups 

4. To examine the relationship between well regulated states exhibited during RSB 

demonstrated in the CSBS sample with social communication skills in the second year and 

autism symptoms in the fourth year of life. Children with ASD are expected to demonstrate a 

lower proportion of well regulated states. In addition, lower proportions of well regulated 

states are expected to be negatively associated with social communication skills in the second 

year of life. Further, lower proportions of well regulated states are expected to be related to 

increased autism symptoms in the fourth year of life. 

5. To examine the relationship between functions demonstrated within the context of the RSB 

with social communication skills in the second year and autism symptoms in the fourth year. 

As previously indicated, children with ASD are expected to demonstrate more RSB 

secondary to intense excitability, sensory stimulation, and object focused behaviors. 

Therefore, these behaviors are expected to be correlated with poorer social communication 

skills in the second year and more severe autism symptoms in the fourth year of life.  
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METHOD 

Participants 

This sample of children was drawn from a pool of consecutively identified research 

participants in an existing database of children recruited prospectively through the FIRST 

WORDS
®

 Project. This Project conducts screening on a general population sample of children 

recruited from healthcare and childcare agencies to identify children in the first two years of life 

with communication delays using the Communication and Symbolic Behavior Scales 

Developmental Profile (CSBS DP; Wetherby & Prizant, 2002). Children in this study met the 

criteria for the participant pool and an additional RSB criterion described below.  

The participant pool consisted of four groups of children, one with ASD (n = 60), one 

with DD in which ASD was ruled out matched group-wise to the ASD group (n = 30), one with 

TD matched individually to the ASD group by mental age (TDMA; n = 60), and one with TD 

matched individually to the ASD group by chronological age (TDCA; n = 60). This pool of 

children is an extended sample of those reported on in Wetherby, Watt, Morgan, and Shumway 

(2007) and Watt, Wetherby, Barber, and Morgan (in press).  

All children in this participant pool met the following selection criteria: (1) a CSBS 

Infant-Toddler Checklist was completed by the family when the child was under 24 months of 

age; (2) a CSBS behavior sample was videotaped when the child was over 18 months of age; and 

(3) a follow-up developmental evaluation was conducted when the child was over 24 months of 

age, which included administration of the Mullen Scales of Early Learning (MSEL; Mullen, 

1995) as a measure of verbal and nonverbal developmental level. Additional selection criteria 

were established for membership in each of the four groups and are described below.  

ASD group. Inclusion in the ASD group required the following selection criteria: (1) 

performance in the bottom 10
th

 percentile on either the Social or Symbolic Composite of the 

CSBS; and (2) diagnosis of ASD by trained clinicians using a best estimate diagnosis. This 

diagnosis was based on a parent interview, the Autism Diagnostic Observation Schedule (ADOS; 

Lord, Rutter, DiLavore, & Risi, 1999), the MSEL, and the Social Communication Questionnaire 

(SCQ; Lifetime Version; Rutter, Bailey, Berument, Lord, & Pickles, 2001). The measures used 

are based on the DSM-IV  criteria for Pervasive Developmental Disorders (APA, 1994), and the 

term best estimate diagnosis is used because clinicians were allowed to weigh all diagnostic 

information gathered during the evaluation to determine the appropriate diagnosis. 
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DD group. Inclusion in the DD group required the following selection criteria: (1) 

performance in the bottom 10
th

 percentile on either the Social or Symbolic Composite of the 

CSBS, (2) performance more than one standard deviation below the mean on at least one of the 

four subscales of the MSEL in their two or three-year old evaluation, and (3) a diagnosis of ASD 

was ruled out using the diagnostic process described for the ASD group. 

TD groups. Inclusion in the TD groups required the following selection criteria: (1) 

performance above the 25
th

 percentile on the Social, Speech, and Symbolic Composites of the 

CSBS; (2) performance within the normal range on the MSEL; and (3) negative screen for ASD 

on the SCQ. The SCQ is a screening parent questionnaire which consists of 40 yes or no 

questions related to communication and social skills. A negative screen is a score below 15. 

Additional RSB criterion. In order to be able to address the proposed research aims about 

RSB and to characterize the context of RSB, an additional criterion of the presence of RSB was 

established. To be included in this study, children were selected from the participant pool who 

demonstrated at least 4 RSB with body and/or objects during the behavior sample. Thus, children 

in the participant pool who were in the ASD, DD, TDCA, or TDMA groups and demonstrated 3 

or fewer RSB during the behavior sample were excluded from this study. The inclusion criterion 

of 4 or more RSB was established based on the distribution of total RSB displayed by the 60 

children in the ASD group in the participant pool. They displayed a mean of 18.12, SD of 14.93, 

and range of 0 to 73. Fewer than 4 RSB is more than one SD below the mean, and therefore, is 

an empirically and clinically meaningful cutoff point. This excluded 5 children from the ASD 

group. Far more children were excluded from the other groups since more children in those 

groups showed few or no RSB. However, this criterion allowed the establishment of comparison 

groups who displayed RSB at the same minimum criterion or higher than the ASD group. This 

criterion resulted in the following group membership: ASD (n= 55), DD (n= 22), TDCA (n= 37), 

and TDMA (n= 47). The basis for matching the groups is described below followed by a 

description of how the participants who were excluded from this study compared to those 

included. 

Matching. Participants in the DD, TDCA, and TDMA groups were matched group-wise 

to participants in the ASD groups. Behavioral features specific to ASD need to be distinguished 

from those occurring due to developmental delay or learning disabilities. Therefore, it was 

important to include comparison groups with developmental delay in which ASD had been ruled 
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out (Mooney et al., 2006). Developmental and demographic characteristics of each of the four 

groups are presented in Tables 1 and 2, respectively.  

The CSBS Symbolic Composite Standard Score was used as an index of developmental 

level in the second year to match participants group-wise in the ASD and DD groups. The 

symbolic composite of the CSBS includes measures of understanding of words and object use 

during symbolic and constructive play activities. The ASD and DD groups were also matched on 

chronological age. The children’s age at the time of the behavior sample and gender were used to 

match children in the ASD group to children in the TDCA group. Because children matched by 

chronological age may result in nonequivalent cognitive abilities among groups, a TD group 

matched on mental age was also included. The TDMA group was matched group-wise to the 

ASD group the CSBS symbolic age equivalent. The groups were also matched on parents’ 

education level and gender.  

Participant developmental information indicates that no differences were found between 

the ASD and DD groups on the CSBS symbolic standard score. The ASD and TDMA groups 

were well matched on the CSBS symbolic age equivalent and the ASD and TDCA groups were 

well matched on age at the time of the CSBS evaluation. As expected, the TD groups performed 

higher than the DD and ASD groups on the CSBS Total Composite, the MSEL Nonverbal 

Developmental Quotient (NVQ) and the MSEL Verbal Developmental Quotient (VDQ). 

However, it is important to note the wide range of cognitive functioning within the ASD and DD 

groups on these measures.  

All groups were well matched on mother and father’s education level and the parents’ 

age. The mean for the father’s age was higher in the DD group than the other three groups. 

Percent of males was similar between the ASD and DD groups. A lower percentage of males 

comprised the DD group than the other three groups. There were a higher number of Hispanic 

children in the ASD group and a higher number of African Americans in the DD group. The 

highest percentages of participants across groups were Caucasian.  

Characteristics of participants excluded. Demographic and developmental characteristics 

of participants from the larger participant pool (n = 210) who were excluded from this study 

because they had less than 4 RSB and participants included for the current study (n = 161) were 

examined to determine how the groups were different. Means and standard deviations on 

demographic and developmental measures for the participants included in this study are available 
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in Tables 1 and 2. Five children were excluded from the ASD participant pool. The mean BS age 

for the children excluded was 21.41 (SD = 1.61), which is similar to the participants included in 

the ASD group in this study. The means for the CSBS symbolic standard score (8.00; SD = 4.53) 

and the CSBS symbolic age equivalent (17.40; SD = 4.83) for the excluded children were higher 

than those of the children included in the ASD group. The mean age at the time of the CSBS 

evaluation was 21.41 (SD = 1.61), which is very similar to the ASD group selected for the 

current study. Gender and parents’ education level also remained similar.  

 Seven children were excluded from the DD group. The mean for the age at the time of the 

CSBS was 21.33 months (SD = 2.67), only slightly higher than the age of the children included.  

The mean of the symbolic standard score for the children excluded was 6.13 (SD = 1.73), which 

is very close to the mean of the DD group who were included in this investigation. The age of the 

parents was slightly lower for the children excluded, and father’s education level was very 

similar. The percentage of males for the participants included in this study was lower than that of 

those excluded (87.5%). 

 Twenty-three children were excluded from the TDCA group. The mean age at the time of 

the CSBS evaluation was 21.03 months (SD = 1.65) and the mean CSBS symbolic standard score 

was 11.09 (SD = 1.62), which were very similar to the TDCA participants who met inclusion 

requirements. Parents’ education level was only slightly lower for the excluded children. The 

percentage of male participants in both groups was very close.   

Thirteen children did not meet inclusion criteria for the TDMA group. The mean for the 

CSBS symbolic age equivalent was 17.00 (SD = 3.98), which is higher than the mean for the 

children included in the TDMA group. Father’s age (34.78) and parent’s education level were 

similar, as was gender between the two groups.  

In summary, the CSBS symbolic standard score for the ASD group, and the symbolic age 

equivalent for the TDMA group were higher in the participants excluded from the present study 

than those included. It is important to consider that the exclusion of these participants could limit 

the generalization of findings to higher functioning children. .  



 
 

Table 1               

Summary of Developmental Characteristics (n=161)                     

         Pairwise differences 

 ASD (n=55) DD (n=22) TDCA (n=37) TDMA (n=47) ASD-DD ASD-TDCA ASD-TDMA 

Characteristic M SD M SD M SD M SD t (75) p-value t (90) p-value t(100) p-value 

CSBS  Behavior Sample
a
               

    .000**    Age in months 21.30 2.00 20.55 1.44 21.14 1.92 13.66 3.17 1.56 .123 0.32 .752 14.97 

   Social SS 4.67 2.20 8.32 3.14 11.76 2.43   -5.44 

    

.000** -13.90     .000** 11.15     .000** 

   Speech  SS 5.56 2.46 7.32 2.48 10.38 2.33   -2.86  .001* -9.54     .000** -9.24     .000** 

   Symbolic SS 5.40 2.64 6.59 2.42 10.97 2.84   -1.73 .090 -9.54     .000** -5.79     .000** 

   Symbolic AE 13.36 3.48     12.74 3.10     1.12 .267 

   Total score 72.11 11.17 82.27 11.47 102.73 10.94 94.66 9.95 -3.47 

   

.000** -12.98     .000** -9.87     .000** 

               

MSEL
b
               

   Age in months 39.52 10.02 36.84 5.61 35.47 5.26 36.48 4.48 1.15 .253 2.52   .014* 2.01    .050* 

   Nonverbal DQ 74.57 24.89 82.79 19.43 109.01 14.57 116.73 15.68 -1.22 .227 -8.15     .000** 10.19     .000** 

   Verbal DQ 66.46 30.11 75.61 19.33 105.24 11.37 113.81 16.56 -1.19 .238 -8.60     .000** -9.97     .000** 

Note: t-values are corrected when necessary for violation of homogeneity of variance as assessed by Levene's test.    
a Standard Scores (SS) based on a M of 10 and  SD of 3 for the composites and M of 100 and  a SD of 15 for the Total score. Age equivalent 

  (AE) for Symbolic composite.    
b Developmental Quotients (DQ) based on age equivalents divided by chronological age multiplied by 100. 
* p<.05  ** p<.01 ***p <.001    
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e 2Tabl                  

Summary of  Participant Demographics (n=161)                     

          Pairwise differences 

  ASD (n=55) DD (n=22) TDCA (n=37) TDMA (n=47) DD vs ASD TDCA vs ASD TDMA vs ASD 

Characteristic M SD M SD M SD M SD t(75) p-value t(90) p-value t(100) p-value 

Parents' education in years completed             

   Mother (M,SD) 15.65 2.19 15.25 2.25 15.32 1.86 15.84 2.20 0.67 .500 0.72 .480 -0.48 .633 

   Father (M, SD)  15.69 2.36 15.39 2.75 15.43 2.82 15.84 2.49 0.38 .710 0.39 .700 -0.40 .694 

                

Parents' age at child's birth in years             

   Mother (M, SD) 31.72 5.26 31.96 6.43 31.70 5.38 31.06 4.67 -0.17 .870 -0.04 .970 0.69 .495 

   Father (M, SD)  33.25 6.33 36.10 6.71 34.11 6.44 34.29 5.08 -0.15 .890 -0.32 .752 -0.53 .596 

                   

Birth order (% 1st born) 43.90  22.70  35.10  46.80        

Gender (% male) 87.30  68.20  86.50  91.50        

                

Race/ethnicity (%)               

  Caucasian 69.10  59.10  75.70  72.30        

  African American 14.50  27.30  13.50  14.90        

  Hispanic 14.50    9.10    5.40    4.30        

  Asian    0.00    0.00    2.70    6.40        

  Biracial     1.80     4.50     2.70    2.10               

Note: t-values are corrected when necessary for violation of homogeneity of variance as assessed by Levene's test.    

* p<.05  ** p<.01 ***p<.001              



 
 

Second Year Measure 

CSBS behavior sample. The CSBS behavior sample was collected using the standard 

materials and protocol. Each behavior sample is videotaped and archived for research purposes. 

While the length of the behavior sample varies from child to child, the evaluation typically takes 

approximately 20 minutes. The child, caregiver, and trained clinician are present for the full 

duration of the evaluation. The behavior sample consists of a series of communication 

temptations, a book sharing activity, a symbolic play activity (a feeding and cooking set), and a 

constructive play activity (blocks). The communication temptations include a windup toy, a 

balloon, a jar of bubbles, a jar of cheerios, and a bag of toys, and are designed to elicit 

spontaneous communication within a standard, but flexible format. Following is a typical 

presentation of a communication temptation that might occur during the CSBS behavior sample. 

The clinician shows the child a jar of bubbles. She begins blowing bubbles while naturally 

engaging the child in the activity. Then, she places the lid back on the bubbles and sets the jar in 

front of the child. The caregiver is instructed to wait for spontaneous communication from the 

child, who is supported through any communication means (i.e. gestures, words, signs) he 

exhibits to indicate he wants more bubbles.  

Measures of social communication, speech, symbolic play and comprehension were 

available from the FIRST Words
®

 data base.  The standard scoring of the CSBS was found to 

have good internal consistency and test-retest reliability (Wetherby and Prizant, 2002). In 

addition, these three measures have been found to be predictive of receptive and expressive 

language skills at two and three years of age (Wetherby et al. 2002). Three measures using the 

standard scoring procedures of the CSBS behavior sample were included in this study, the 

symbolic composite as a measure of developmental level, speech composite as a measure of the 

inventory of consonants and words, and the social composite as a measure of social use of 

communication in the second year. Specific descriptions of behaviors and opportunities that 

comprise each of these composites are available in Wetherby, Watt, Morgan, and Shumway 

(2007).  

Interobserver agreement between observers for the CSBS composites was available in the 

archival database and strong as demonstrated by high g coefficients which ranged from .90 to 
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.98. The g coefficients were calculated by comparing the scores for pairs of four independent 

raters using randomly selected samples of at least 20% of the samples scored by each rater. 

Coding of CSBS Archived Behavior Samples 

The context of RSB. Various sensory, social, and otherwise stimulating environmental 

contexts within which behaviors are observed and analyzed can mask or highlight certain 

behaviors (Thorsen et al., 2007). Therefore, context is one of the methodological challenges 

inherent to the study of RSB and associated functions. Analyzing the functions of RSB is a 

challenging task as the features of RSB are as heterogeneous as the diagnosis of ASD. Therefore, 

establishing a context that allows for naturalistic observation within a controlled setting is 

important. The CSBS behavior sample provides an optimal setting for analysis of the full context 

of RSB as it allows coders to observe antecedent events, emotional state, behavioral 

consequences all within a flexible, though systematic context. 

Repetitive and stereotyped behaviors. The RSB used to create the context for coding 

triggers and functions were previously coded from the CSBS behavior sample according to 

definitions developed by Watt et al. (in press) using the Noldus Pro Observer
®

 version 5 

software. Six behaviors of RSB with body and 11 behaviors of RSB with objects were coded 

across the CSBS behavior sample if they occurred at least three consecutive times for most 

behaviors according to coding definitions in Watt et al (2008). RSB with body included sensory 

behaviors coded and analyzed in the Watt et al. study were not included in the current 

investigation. For definitions of specific RSB categories coded, refer to Watt et al. (in press). 

Stereotyped behaviors such as careful placement of objects and rolling objects were scored each 

time they occurred. Frequency and duration measures of each of the RSB were obtained. Specific 

onset and offset criteria were determined for each behavior. The behaviors coded were those 

most likely to be observed in children under 2 years of age within the opportunities and activities 

presented within the semi-structured setting of the CSBS behavior sample. The behaviors chosen 

were also those which were most likely to be seen via direct observation. The onset and offset 

used to define the RSB duration were used to establish the boundaries of RSB for the current 

study within which triggers and functions were coded.  

33 
 



 
 

Object placement, regulation, and functions.  A coding system was developed based on 

theoretical perspectives, previous research, and observation of young children with ASD, DD, 

and TD. Three classes of behaviors were defined: object placement triggers, emotional 

regulation, and RSB functions. Archived recordings of the CSBS behavior sample were reviewed 

and coded according to the operational definitions developed to measure object placement, 

regulation, and functions. Frequency of behaviors within the three target categories was precisely 

coded using the Noldus Pro Observer
®

 video software version XT. The durations of each RSB 

with body and objects previously coded by Watt et al. (in press) were extended to create a 

broader context. The RSB context used to code regulation and functions for the present study 

was defined as the period of time beginning 5 seconds prior to the onset of the previously coded 

RSB and extending to 5 seconds following the offset of the RSB. Object placement was coded 

during the 5 seconds prior to the onset of the RSB. The coding manual is presented in            

Appendix A.  

The RSB context was viewed three times so each of the three categories could be coded 

separately. The object placement was coded first and regulation triggers were coded second. 

These codes were used to determine the function of the RSB, which was coded last. The 

following sequence describes the coding protocol. Figure 1 depicts the categories coded for each 

of the three classes of behaviors, and the order in which they were coded. Following is a more 

detailed description of the coding definitions.  

 First, the context of the RSB was coded for one of five object placement categories 

during the 5 seconds preceding the RSB. Mutually exclusive categories of object placement 

included free reign of object, removal of object, presentation of new object, child gives object, 

and no object present. If, during the five second interval, two of these behaviors occurred, the 

last occurring behavior closest to the onset of the RSB was coded. For example, if an object was 

removed and a new object was presented in the five seconds before the onset of the RSB, 

“presentation of new object” was coded.  
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Figure 1. Coding Categories and Progression  

 

 Second, regulatory state was coded using a dichotomous coding scheme: well regulated 

or not well regulated at three time points:  the 5 second interval preceding the RSB, the duration 

of the RSB, and the 5 seconds following the RSB. These categories also are mutually exclusive 

and were carefully defined. To determine the regulation, coders considered both the intensity and 

combination of facial expressions, vocalizations, body proximity, and gestures. Attentional 

focus, response to social bids, and body tension were also key elements observed to determine 

emotional regulation. To be coded as not well regulated, the child’s dysregulation had to 

interfere with the flow of attention, or high bouts of arousal or strong regulation had to be 

observed. Brief bouts of mild dysregulation may be observed and a child could still be coded 

well regulated, but the child had to maintain his focus of attention on the objects, activity, or 

individuals and must have remained clearly engaged.  

Next, the context of RSB was used to infer the apparent function of the RSB. Nine 

function categories were developed following review of related literature and extensive viewing 

of young children across diagnostic groups who demonstrated RSB. These categories were 
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established in a manner similar to the methodological practice employed by Prizant and Rydell 

(1984) in which aspects of observable verbal and nonverbal behaviors were thoroughly analyzed 

before developing function categories to ascribe purpose to delayed echoic utterances produced 

by children with ASD. The mutually exclusive categories developed for the current study were: 

goal-directed exploration, intense excitability, soothing/calming, means-end action, sensory 

stimulation, occupy self, anticipation, protest, and other. These behaviors were coded following 

review of the full RSB episode. Some functions were contingent on regulatory state. For 

example, the category of soothing/calming could not be coded unless “not well regulated” had 

been coded in the 5 second interval preceding the RSB.  

If a child demonstrated an RSB in an attempt to explore a specific movement, feature, or 

part of an object with an intense focus, the function coded was goal directed exploration. A child 

engaged in RSB for this function may appear “stuck on” the movement or object of interest. An 

RSB which appeared to be the result of a motor overflow in response to a strong positive 

emotion characterized the intense excitability category. An RSB that appeared to serve a 

soothing response for the child following a state of dysregulation was coded as soothing/calming. 

To be coded as means-end action, the RSB must have been an attempt to make the object do 

something practical such as to open the bottle of bubbles by shaking it. Sensory stimulation 

captured RSB that occurred in response to a novel, aversive, or pleasurable sensory experience. 

Evidence of the sensory seeking behavior had to be clear, such as leaning an ear toward a sound 

the RSB was creating. An RSB which appeared to be purely entertaining to the child 

characterized the occupy self category. The child had to appear unengaged or disinterested prior 

to the onset of the RSB for this function to be coded. An RSB that occurred in anticipation or 

eagerness of an impending activity or presentation of an object was coded as anticipation. When 

a child demonstrated an RSB as a clear expression of frustration or negative emotion toward an 

activity, object, or action, the function coded was protest. If an RSB did not sufficiently fall into 

any of these categories, it was coded as other/unclear. Examples illustrating the coding protocol 

are provided in Table 3. 

Fourth Year Measure of Autism Symptoms 

ADOS.  Autism severity was assessed in the fourth year of life for the ASD and DD 

groups.  The ADOS is a semi-structured, standardized assessment of communication, social 
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interaction, and play that can be administered within 30-45 minutes. Standard activities within 

the structure of the ADOS allow examiners to observe behaviors that are considered 

characteristic of individuals with ASD. According to the revised algorithms of the ADOS 

(Gotham, Risi, Pickles, & Lord, 2007), the ADOS domains include Social Affect (SA), 

Restricted, Repetitive Behaviors (RRB), and a composite score of both areas (SA+RRB). The 

SA+RRB composite was available from the FIRST Words
®

 database and was used as a measure 

of overall severity of ASD symptoms.  

Interobserver Agreement of RSB Triggers and Functions 

 Interobserver agreement for frequency of object placement, regulation, and functions 

was calculated using percentage of agreement and Cohen’s kappa (Cohen, 1960). Percentage of 

agreement was calculated by dividing the number of agreements by the sum of the number of 

agreements and disagreements multiplied by 100 (Bakeman & Gottman, 1997). Cohen’s kappa, 

which ranges from 0 to 1, considers the proportion of agreement actually observed as well as the 

proportion expected by chance, and is an adequate method to measure agreement between two or 

more observers (Jakobsson & Westergren, 2005). According to Fleiss (1981), kappa values 

between .40 and .60 are considered fair, .60 to .75 are good, and over .75 are excellent, though 

Szklo and Nieto (2007) point out that the results of kappa are dependent on instrument and  

observer-specific circumstances including the prevalence or frequency of occurrence of the 

targeted behavior. Reporting kappa is typically more preferred than reporting percentage 

agreement alone (Bakeman & Gottman, 1987; Rosenthal, 2005), as percentage agreement does 

not consider the possibility of two coders coding the same behavior simply as a matter of chance.  

 

 



 
 

Table 3     

Example of Coding Protocol     

 

Time sequence Situation  Object placement code Regulation code Function code 

Example 1       

Means-end action 

   Five seconds preceding RSB The clinician presents the bubbles. The child Presentation of new  

  looks at the jar, then back up to the clinician.  Well regulated object 

   RSB Interval The child picks up the bubbles, shakes them  

  several times, tries to twist the cap, then gives  

  Well regulated the jar to the clinician. 

   Five seconds following RSB Clinician opens the jar as the child smiles. Well regulated 

           

Example 2       

Protest 

   Five seconds preceding RSB The child has been playing with the cheerios. Removal of object 

  The clinician says, "bye bye cheerios" and 

Well regulated 

 

  removes the jar. The child watches silently. 

   RSB Interval Child stiffens his fingers, tenses his body, and  Not well 

regulated   yells, "no!" 

  Five seconds following RSB   The clinician begins introducing the next 

activity and the child shows interest. 

  Well regulated   

Example 3       

Soothing/calming 

   Five seconds preceding RSB The child is playing with the wind up toy.  Free reign of object  Not well 

regulated   He shows clear signs of frustration including   

 

  facial expressions and vocalizations.   

   RSB Interval He rubs his hand repeatedly on his  Well regulated 

  mother's face and his frustration subsides.  

   Five seconds following RSB The clinician winds up the toy, and the child 

looks at her and smiles Well regulated  
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A research assistant trained on the definitions and blind to the children's diagnosis was 

the primary data coder for object placement and regulation triggers. The author coded 22 % of 

randomly selected samples for object placement and regulation. A second research assistant also 

blind to diagnosis was the primary data coder for functions. The primary data coder for the first 

object placement and regulation served as reliability coder for functions on 25% of randomly 

selected samples. The primary data coders were unaware of which samples were being coded for 

reliability. Using the Noldus Pro Observer
©

 video software version XT, a two second tolerance 

window was established which allowed behaviors coded within 2 seconds of each other to be 

counted as agreements.  

 Initially, reliability training occurred on a selection of samples selected solely for the 

purpose of training. Data coded for the children selected for training purposes were not analyzed 

or included in the present study. Training on coding definitions and consensus coding were 

completed first. Following these steps, samples were independently coded by both the primary 

data coder and reliability coder to reach an agreement criterion of 80% agreement and > .6 kappa 

on 8 out of 10 samples.  

 An important issue to consider in coding behavioral data is the individual differences 

presented by the research coders (Rosenthal, 2005) and the effect those differences may impose 

on the process of becoming reliable on coding definitions. Therefore, research assistants were 

carefully selected for this investigation. Both research assistants were female undergraduate 

seniors in the FSU Department of Communication Disorders. They both had limited clinical 

experience which minimized the ability to draw from clinical experience into coding decisions, 

and supported the effort to keep coders blind to child diagnosis. However, both coders held 

strong academic records within a department where research ethics are highly valued, which 

contributes to their understanding of the importance of their role in the research process.  

The pooled kappa for object placement was .71, indicating good agreement. In addition, 

percent agreement was calculated across the five object placement categories and ranged from 89 

to 95 %. The pooled kappa for emotional regulation triggers was .62, indicating fairly good 

agreement. The percent agreement for regulation averaged 82.5 %. The percent agreement for 

functions was calculated on each of the nine categories and ranged from .58 to .89. The percent 

agreements for each function category were as follows: goal-directed exploration: 82%; intense 
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excitability: 84%; soothing/calming: 77%; means-end action: 80%; sensory stimulation: 58%; 

occupy self: 80%; anticipation: 89%; protest: 85%; and other: 71%. 
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RESULTS 

Preliminary Data Analyses 

Preliminary data analysis indicated considerable variability across proportions of object 

placement triggers, regulation, and function measures for all four diagnostic groups. This 

variance was anticipated based on the heterogeneity of RSB found in Watt et al.’s (in press) 

sample.  

First, in order to ensure the results were not impacted by varying lengths of the behavior 

sample, the mean lengths of the behavior samples across groups were compared. The mean 

lengths and standard deviations of the samples in minutes and seconds were as follows: ASD: 

21:40 (5:00); DD: 21:00 (5:00); TDCA: 22:10 (5:40); and TDMA: 22:43 (4:20). No significant 

differences were found between the groups on sample length (ASD-DD: p = .59; ASD-TDCA:   

p = .65; ASD-TDMA: p = .22). The overall mean behavior sample length was 21:54 (SD = 5:06).  

Reporting results based solely on frequencies could reflect the group differences in the 

frequencies of RSB found by Watt et al. (in press). Therefore, proportion measures were derived 

from the frequencies of each of the three behavioral classes. The proportions for object 

placement and functions were created by dividing the frequency by the total number of RSB. 

Because three regulation codes were assigned to each RSB, the regulation proportion was created 

by dividing the regulation codes by three, then by the total number of RSB. It is also important to 

consider that no significant differences were found between the average sample length of CSBS 

behavior samples among groups. Therefore, children had the same opportunities within the same 

length of time within which RSB could be demonstrated. The frequencies of each behavioral 

class may offer valuable information, therefore, group results based on frequencies will be 

reported as well as proportions. 

Normality of data. The distribution of the data for the proportions of the three behavioral 

classes for each of the four groups of children was examined to identify outliers, and to assess 

skewness and kurtosis. The Komogorov-Smirnov test of normality was conducted to further 

assess the distribution for each behavior by group. A non-significant value (p < .05) on this test 

indicates normality. Significant results were found for the majority of measures indicating these 

behaviors were not normally distributed across diagnostic groups. The only exceptions were the 

41 
 



 
 

proportions of free reign of objects in the DD group (p = .19), the regulation proportions in the 

ASD group (p = .20), and the occupy self proportion for all 4 groups (ASD: p = .20; DD:  

p = .20; TDCA: p = .20; TDMA: p = .07).  

An additional inspection of normality was conducted by examining histograms of the 

three measures. Skewness is a measure of the symmetry of a distribution and kurtosis is a 

measure of the extent to which a distribution is concentrated around its mean. Histograms 

revealed that distributions of most measures for all groups were positively skewed and 

leptokurtic, with the exception of the free reign of objects proportion and well regulated 

proportions, which were negatively skewed. The skewed data can most often be attributed to the 

low occurrence and absence of behaviors in many children within diagnostic groups. Typically, 

skewness and kurtosis values below -2 or above +2 are considered outliers. Skewness for the 

ASD group object placement frequency measures ranged from .84 to 3.23 and proportion 

measures ranged from -5.25 to 2.65. Kurtosis for the ASD frequency measure ranged from -.19 

to 10.63 and -.54 to 7.92 for proportion measures. Skewness for the DD group frequency 

measures ranged from .53 to 2.91 and -.53 to 4.28 for proportion measures. Kurtosis values 

ranged from -.24 to 8.43 for frequency measures and -.60 to 19.24 for proportion measures. 

Skewness for the TDCA group for object placement frequency measures ranged from 1.08 to 

3.56 and -.87 to 3.02 for proportions. Kurtosis for frequency measures ranged from -.24 to 11.29. 

Skewness for the TDMA group for object placement frequency measures ranged from .95 to 4.59 

and -1.62 to 5.06 for proportion measures. Kurtosis measures ranged from .38 to 20.95 for 

frequency and 3.27 to 27.00 for proportions. Skewness and kurtosis values for free reign of 

objects represented the lower range and gives object represented the upper range across groups.   

Skewness for the well regulated frequency in the ASD group was 1.14, and the not well 

regulated frequency was 1.30. Regulation proportion measures in the ASD group were -.37 and 

.24, respectively. Kurtosis values for the well regulated and not well regulated frequencies in the 

ASD group were .89 and 1.17 and for proportion measures were -.44 and -.44, respectively.  

Skewness values for the well regulated and not well regulated frequencies in the DD 

group were .39 and 1.94, and -1.58 and 1.58 for proportion measures. Kurtosis values for well 
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regulated and not well regulated frequencies were -.57 and 4.28 and for proportion measures 

were -1.58 and 1.58.  

In the TDCA group, skewness values for the well and not well regulated frequencies 

were 1.53 and 3.70 and for proportion measures were -2.88 and 2.87. Kurtosis values for well 

and not well regulated frequencies were 2.38 and 17.31 and were for 10.99 for proportion 

measures.   

Skewness values for the well regulated and not well regulated frequencies in the TDMA 

group were .97 and 2.55, and -1.32 and 1.32 for the proportion measures. Kurtosis values for 

well and not well regulated frequencies were .17 and 7.96 and were 1.52 both proportion 

measures. 

The occupy self frequency and proportion represented the lower end of the skewness 

range (.16, 1.6) and sensory seeking represented the upper end (5.74, 5.17). Kurtosis values for 

frequencies and proportions were also lowest for occupy self (2.15, -.75) and highest for sensory 

seeking (36.66, 29.38).  

In the DD group, occupy self frequency and proportion represented the lower end of the 

skewness range (-.01, -.62) and goal directed represented the upper end (1.0, 2.34). Occupy self 

also held the lowest kurtosis value for both frequency and proportion measures (-.98, -.15). The 

highest end of the range was represented by the soothing frequency and proportion (22.00 for 

both).  

The occupy self frequency and proportion also represented the lower end of the skewness 

value range in the TDCA group (.37, -.40), with the other category represented the upper end for 

both measures (6.08 for both measures). Kurtosis values also were lowest for occupy self for 

both frequency and proportion (-.19, -.34) and highest for the other category (37.00).  

Like the ASD, DD, and TDCA groups, occupy self represented the lower end of the 

skewness range in the TDMA group for both measures (1.16, -.84), and the other category 

represented the upper end of the range (6.86). Patterns for kurtosis values were similar with 

occupy self holding the lowest values for both measures (1.27, .70) and other holding the highest 

values (47.00).  
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Box plots depict the distribution of proportions of each measure relative to the total 

number of RSB. The shaded box represents the interquartile range (IQR), which is the middle 

50% of the scores. The numbered cases indicated beyond the boxes and whiskers are outliers. 

The numbered outliers represent the case number of the participants who were randomly ordered 

in the data list. Outliers represented by an “o” extend more than 1.5 box lengths from the edge of 

the box. Outliers represented by an asterisk are > 3 IQRs from the shaded box, and are 

considered extreme points. The dark line represents the median. Examination of data using box-

plots revealed that most measures had at least one outlier. With the exception of the proportion 

of free reign of object, occupy self, and well regulated, all outliers were above the median. The 

frequencies were examined for each outlier to check for accuracy. All outliers were accurately 

reflective of the data coded and were determined to represent the heterogeneity of the behaviors 

measured and were therefore considered valid data points and were kept in the analysis.  

The object placement triggers box plots are presented in Figures 2-6.The plots indicate that, 

with the exception of proportion of free reign of objects, outliers in the object placement 

categories were above the median. The distribution of proportions of object removed and gives 

object show the low frequency of occurrence of these behaviors. The proportion of no object was 

demonstrated more often by children in the ASD and DD groups than in the TD groups. In some 

cases, such as the gives object proportion, all outliers identified were the children who 

demonstrated the behavior, as the majority of participants in the group did not. In other cases, 

such as the proportion of free reign of object, the outliers were those who did not demonstrate the 

behavior.   
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Figure 2. Distribution of Proportion of Free Reign of Objects across Diagnostic Groups.  

 

Figure 3. Distribution of Proportion of Object Removed across Diagnostic Groups.  
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Figure 4. Distribution of Proportion of No Object Presented across Diagnostic Groups.  

 

Figure 5. Distribution of Proportion of Give Object across Diagnostic Groups.  
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Figure 6. Distribution of Proportion of No Object Presented across Diagnostic Groups.  

Box plots for proportion of well and not well regulated are presented in Figures 7 and 8. 

These plots depict that outliers are present below the median for proportion of well regulated and 

above the median for proportion of not well regulated for the DD, TDCA, and TDMA groups. 

The box and extended whiskers representing the ASD group depicts the normal distribution of 

regulation measures in the group.  
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Figure 7. Distribution of Proportion of Well Regulated across Diagnostic Groups.  

 

Figure 8. Distribution of Proportion of Not Well Regulated across Diagnostic Groups.  
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The box plots for proportions of functions are presented in Figures 9-17. These plots of 

proportions of functions demonstrate that, like object triggers and regulation, these measures are 

not normally distributed. The majority of outliers are above the median, with the exception of 

proportion of occupy self in the TDMA group. The position of the median line on sensory 

seeking, anticipation, soothing, intense excitement, and other plots demonstrate the low 

frequency of occurrence of these behaviors. The position of the boxes and whiskers on the 

occupy self plot demonstrates that this measure was normally distributed across groups.  

 

 

Figure 9. Distribution of Proportion of Means-End Action across Diagnostic Groups.  
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Figure 10. Distribution of Proportion of Sensory Seeking across Diagnostic Groups.  

 

Figure 11. Distribution of Proportion of Anticipation across Diagnostic Groups.  
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Figure 12. Distribution of Proportion of Occupy Self across Diagnostic Groups.  

 

Figure 13. Distribution of Proportion of Goal Directed Exploration across Diagnostic Groups.  
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Figure 14. Distribution of Proportions of Self-Soothing across Diagnostic Groups. 

 

Figure 15. Distribution of Proportions of Frustration across Diagnostic Groups.  
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Figure 16. Distribution of Proportions of Intense Excitability across Diagnostic Groups.  

 

Figure 17. Distribution of Proportions of Other Function across Diagnostic Groups.  
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Frequencies and Proportions of Object Placement, Regulation, and Function Measures 

 The means and standard deviations for the frequencies of object placement, regulation, 

and functions, and the effect sizes of group differences are presented in Table 4 and for the 

proportions are presented in Table 5. As indicated by the results of the normality assessments, 

the normality assumption was violated, and therefore parametric testing was not completed. 

Therefore, data are described and mean differences are reported in effect sizes using Hedge’s g, 

for which values > .20 are considered small, > .50 medium, and >.80 large (Cohen, 1988). 

Because no convention for interpreting Hedge’s g has been firmly established, interpretations 

used to describe Cohen’s d were used. Cohen operationalized this scale of small, medium, large 

so that researchers could consistently interpret their data based on a common index. He set the 

small effect size to be noticeably smaller than medium, but not small enough to be trivial. The 

medium effect size represents an average size, or one that is likely to be visible to an observer. 

The large effect size was set to be the same distance above medium as small was below it 

(Cohen, 1992). Hedge’s g was calculated by dividing the mean differences of two groups by the 

pooled standard deviation of all four groups. Hedge’s g considers the standard deviations of all 

four groups as this measure assumes the variance of the sample is the same as the variance of the 

population (Olejnik and Algina, 2000).  

 Object placement. The frequency measures of object placement presented in Table 4 

indicate medium to large effect sizes for free reign of objects between the ASD and DD groups 

(g = .71) and the ASD and TDCA groups (g = .89). Children with ASD demonstrated more RSB 

when new objects were presented with medium effect sizes compared to the TDCA (g = .40) 

group.  RSB were demonstrated more often during the absence of an object in children with ASD 

than children in the TDCA (g = .56) and TDMA (g = .55) groups with medium effect sizes.  

The means of proportions for object placement presented in Table 5 show that free reign 

of objects was by far the object placement that triggered the largest proportion of RSB for all 

four groups and the proportions were fairly equivalent across groups. Presentation of a new 

object and removal of objects were expected to trigger RSB in children with ASD more than 

children in the other groups. However, the effect sizes did not support this expectation. Removal 

of object, no object present, and gives object were uncommon triggers across groups and yielded 



 
 

Table 4            

Means of RSB Frequencies              

            

 ASD (n=55) DD (n=22) TDCA (n= 37) TDMA (n=47) Pairwise Effect Size (g)
a
 

 Mean SD Mean SD Mean SD Mean SD ASD-DD ASD-TDCA ASD-TDMA

Total RSB 16.04 10.75 10.05 5.03 8.57 4.40 13.81 8.84 0.71 0.89 0.26

Object placement            

   Free reign 12.55 7.80 7.95 4.16 6.78 3.72 11.68 7.30 0.71 0.89 0.13

   Object removed 0.76 1.35 0.27 0.55 0.38 1.06 0.45 0.88 0.45 0.35 0.29

   New object 1.45 1.84 1.00 1.27 0.78 1.11 1.23 1.98 0.27 0.40 0.13

   Gives object 0.47 1.23 0.18 0.50 0.35 1.09 0.17 0.73 0.29 0.12 0.30

   No object 0.80 1.30 0.64 1.00 0.27 0.61 0.28 0.58 0.17 0.56 0.55

Regulation            

   Well Regulated 37.71 25.22 28.73 14.33 24.14 13.09 38.45 24.50 0.42 0.63 -0.03

   Not Well Reg 10.40 9.99 1.41 2.04 1.57 2.89 2.98 4.19 1.38 1.35 1.14

Functions            

   Means-end  0.89 1.44 1.32 1.78 2.00 2.37 1.09 1.98 -0.23 -0.59 -0.11

   Sensory seeking 0.22 0.87 0.41 0.80 0.19 0.52 0.40 0.85 -0.24 0.04 -0.23

   Anticipation 0.62 2.07 0.55 1.34 0.08 0.28 0.17 0.56 0.05 0.40 0.33

   Occupy self 8.67 7.87 5.59 3.36 4.84 2.94 9.34 6.35 0.01 0.01 0.00

   Goal directed 3.85 4.62 1.77 1.82 0.70 1.02 2.21 3.43 0.61 0.93 0.48

   Soothing 0.27 1.10 0.05 0.21 0.05 0.23 0.00 0.00 0.33 0.33 0.41

   Frustration 0.82 1.17 0.18 0.50 0.43 1.54 0.30 0.69 0.59 0.36 0.48

   Intense excite 0.51 1.77 0.14 0.47 0.24 0.72 0.28 0.65 0.32 0.23 0.20

   Other 0.18 0.61 0.05 0.21 0.03 0.16 0.02 0.15 0.35 0.40 0.41

a
Effect size based on Hedge's g; g >.20 is small, >.50 is medium, and >.80 is large          

55 
 



 
 

Tab   le 5            

Means of RSB Proportions         

            

 ASD (n=55) DD (n=22) TDCA (n= 37) TDMA (n=47) Pairwise Effect Size (g)
a
 

 Mean SD Mean SD Mean SD Mean SD
ASD-

DD 

ASD-

TDCA 

ASD-

TDMA 

            

Total RSB 16.04 10.75 10.05 5.03 8.92 4.70 13.81 8.84 0.81 0.96 0.30

Object placem  en

tion

t            

   Free reign 0.81 0.15 0.80 0.17 0.80 0.21 0.86 0.06 0.06 0.06 -0.30

   Object removed 0.04 0.06 0.02 0.05 0.04 0.10 0.02 0.04 0.26 -0.03 0.27

   New object 0.09 0.10 0.09 0.13 0.10 0.14 0.09 0.15 -0.01 -0.04 -0.02

   Gives object 0.02 0.04 0.02 0.07 0.03 0.09 0.01 0.03 -0.03 -0.26 0.17

   No object 0.04 0.07 0.06 0.09 0.03 0.07 0.02 0.04 -0.41 0.08 0.30

Regula             

   Well Regulated 0.80 0.14 0.96 0.06 0.94 0.10 0.93 0.07 -1.25 -1.11 -1.03

   Not Well Reg 

ions

0.20 0.14 0.04 0.06 0.06 0.10 0.07 0.07 1.25 1.11 1.03

Funct             

   Means-end  0.08 0.12 0.16 0.20 0.21 0.20 0.10 0.14 -0.50 -0.82 -0.10

   Sensory seeking 0.01 0.04 0.03 0.06 0.02 0.06 0.03 0.06 -0.33 -0.20 -0.30

   Anticipation 0.02 0.05 0.04 0.09 0.01 0.04 0.01 0.05 -0.32 0.18 0.18

   Occupy self 0.54 0.25 0.54 0.24 0.59 0.29 0.69 0.23 0.00 -0.19 -0.57

   Goal directed 0.24 0.24 0.19 0.23 0.08 0.13 0.13 0.17 0.25 0.82 0.56

   Soothing 0.02 0.07 0.01 0.05 0.01 0.03 0.00 0.00 0.12 0.23 0.38

   Frustration 0.06 0.10 0.01 0.04 0.05 0.16 0.03 0.08 0.45 0.08 0.26

   Intense excite 0.02 0.07 0.01 0.03 0.03 0.08 0.02 0.04 0.22 -0.10 0.13

   Other 0.01 0.04 0.00 0.01 0.01 0.04 0.00 0.01 0.26 0.13 0.32

Note: All measures except total RSB represent proportions of behaviors       

a
Effect size based on Hedge's g;  >.20 is small, >.50 is medium, and >.80 is large      
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similar means across groups. Small to trivial differences were found across groups for these 

object placement triggers. 

Regulation. Effect sizes calculated on the frequencies, presented in Table 4, indicated 

medium effects for well regulated between the ASD and both DD and TDCA groups and large 

effects for not well regulated for all three groups. The means of proportions, presented in Table 

5, yielded large effect sizes for both well regulated and not well regulated between all groups and 

the ASD group. As hypothesized, the pattern of effect sizes suggest that participants in the ASD 

group demonstrated a higher mean proportion of not-well regulated states, and corresponding 

lower proportion of well-regulated states, than children in the DD group (g = 1.25), TDCA group 

(g = 1.11), and TDMA groups (g = .1.03) with large effects. These findings indicate that children 

with ASD demonstrated more instances and a higher proportion of dysregulation during or 

surrounding episodes of RSB than children in the other groups.  

 Functions. All nine of the functions measured were demonstrated by all groups with the 

exception of the soothing category, which was not demonstrated by any child in the TDMA 

group. However, it is important to note that great variability existed among the groups on 

functions. Descriptive data on the frequency of function measures are presented in Table 4. The 

pattern of effect sizes between frequencies and proportion measures for functions was similar, 

though the magnitude of differences was smaller for proportions of means-end action, sensory 

seeking and anticipation. Effect sizes were larger for goal-directed and frustration, as these 

categories were demonstrated more commonly in the ASD group.  

Findings for means of proportions for function measures, presented in Table 5, indicated 

that participants in all groups produced RSB to occupy themselves more often than any other 

function. As predicted, effect sizes demonstrated that children with ASD used fewer RSB for the 

function of means-end action than the DD (g = -0.50) and TDCA (g = -.82) groups with medium 

to large effects. Children with DD demonstrated more RSB in anticipation of an object or 

activity than children with ASD (g = -.32). Also expected was the higher mean of goal directed 

exploration with large effect sizes found between the ASD and TDCA groups (g = .82) and 

medium effects between the ASD and TDMA groups (g = .56). Intense excitability was expected 

to drive more RSB in the ASD group. However, it served as the function of very few RSB 

overall, and the means for the ASD group were virtually equal to those for the TDCA and 
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TDMA groups. Self soothing, and frustration occurred infrequently with relatively low 

proportions across groups. However, the ASD group showed a higher frequency of frustration 

with medium effects than the DD (g = .59) and TDMA (g = .48) groups. 

 It is important to note that the degree of presentation of some function categories greatly 

varied within diagnostic groups. Therefore, the percentage of participants who demonstrated the 

functions for each group was calculated, and is presented in Table 6. This information, in 

addition to the measure of effect size, is important to consider when interpreting differences 

across groups.  

Table 6 

Percentages of Participants by Group who Demonstrated Functions 

     

 ASD (n=55) DD (n=22) TDCA (n= 37) TDMA (n=47) 

   Means-end action 43.640 57.14 70.27 51.11 

   Sensory seeking 10.91 23.80 13.51 26.67 

   Anticipation 18.18 23.80 5.40 13.33 

   Occupy self 98.18 90.48 95.60 93.33 

   Goal directed 74.55 71.43 43.24 44.44 

   Soothing 9.09 4.76 5.40 0.00 

   Frustration 45.45 14.29 13.51 20.00 

   Intense excitability 16.36 9.62 10.81 20.00 

   Other 9.09 4.76 2.70 2.22 

 

Relationship between Proportion of Regulation and Function Measures 

 Spearman rank correlations were calculated to explore the intercorrelations between the 

proportions of regulation and function measures. Results for each of the four groups are 

presented in Table 7. In the ASD group, moderate correlations were observed between 

proportion of well regulated and all three CSBS composites (social: rs = .41; p = .002; speech (rs 

= .34; p = .01; symbolic: rs = .45; p = .001). The proportion of occupy self was significantly 

correlated with the proportion of well regulated in the TDCA group (rs = .39; p = .017). Also in 

the TDCA group, proportions of frustration and well regulated were negatively correlated (rs=    

-.72; p = .000). Also associated in the TDCA group were the proportions of well regulated and 

the CSBS symbolic composite (r = .37; p = .021). The proportions of occupy self and frustration 
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were negatively correlated in the TDCA group (rs = -.39; p =.020). The proportion of well 

regulated was significantly negatively correlated with the proportion of sensory seeking in the 

TDMA group (rs =-.28; p = .012). Also in the TDMA group, occupy self was correlated with 

both means-end action (rs = -.48; p =.001) and anticipation (rs = .45; p =.001). One interesting 

finding was the moderate to large negative significant relationship identified between the 

proportions of occupy self and goal-directed exploration in all four groups (ASD: rs = -.63, p = 

.000; DD: rs = -.63, p = .002; TDCA: rs = -.51, p = .001; TDMA: rs = -.59, p = .000). The 

proportion of anticipation was significantly correlated with intense excitability in the DD (rs = 

.62; p = .002) group. In the TDCA group, occupy self was negatively related to proportion of 

means-end (rs = -.63; p = .000) and to the proportion of anticipation (rs = -.41; p = .012).  

Concurrent Relationship Between Regulation, Functions, and CSBS Measures in the Second 

Year 

Regulation. To examine the relationship between proportions of object placement, 

regulation, and functions and social communication skills  in the second year, Spearman rank 

correlations were computed for each group and are presented in Table 7. In the ASD group 

alone, the proportion of well regulation was related to the social composite (rs = .43; p = .001), 

the speech composite (rs = .35; p = .001), and the total symbolic composite (rs = .41; p = .002). 

The symbolic composite was associated with proportion of well regulated in the TDCA group (rs 

= .48; p = .003). Proportion of well regulated was not associated with any CSBS measures in the 

DD or TDMA groups.  

Functions. In the ASD group, proportion of means-end action was correlated with the 

social composite standard score (rs = .35; p = .009), symbolic composite standard score (rs = 

.34; p = .010), and the total score (rs = .34; p = .009).  The proportion of frustration was 

negatively significantly correlated with the social composite standard score (rs = -.26; p = .048) 

in the ASD group and positively correlated with the social composite in the DD group (rs = .47; 

p = .03). No other significant correlations between functions and CSBS composites were 

detected.  
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 Predictive Relationship between Object Placement Triggers, Regulation, and Functions and 

Autism Symptoms in the Fourth Year 

To examine the predictive relationship between the proportion of regulation demonstrated 

within the context of RSB and the functions of RSB and later autism symptoms, Spearman rank 

correlations were conducted on these measures for the ASD group only and are presented in 

Table 8. A moderate correlation was identified between the proportion of not well regulated 

states during episodes of RSB and the SA+RRB composite on the ADOS (rs = -.38; p = .006). It 

is important to note that the higher the SA+RRB score, the more autism symptoms were 

presented. 

Table 7 

Correlations among Regulation, Function, and Social Communication Measures            

ASD (n = 55) 

  WR NWR ME SS ANT OS GD STH FR IE OTH SO SP 

 Not Well Reg (NWR) -1.00** 

 Means-end (ME) .25 -.25 

 Sensory seeking (SS) .14 -.14 -.06 

 Anticipation (ANT) -.02 .02 -.17 .31* 

 Occupy self (OS) .04 -.04 -.15 -.26 -.11 

 Goal directed (GD) -.02 .02 -.12 .03 -.09 -.78** 

 Soothing (STH) .30* .30 -.17 -.07 -.05 -.09 -.07 

 Frustration (FR) .32* .32 -.18 -.09 .13 -.21 -.05 .09 

 Intense excite (IE) .07 -.07 -.16 .16 .13 -.01 -.20 -.09 -.10 

 Other (OTH) .09 -.09 -.01 .21 .03 -.22 .10 -.08 -.10 -.04 

 CSBS Social (SO)a .41** -.41** .39** -.13 -.04 .14 -.19 -.05 -.14 -.11 -.17 

 CSBS Speech (SP) .34** -.34** .38** -.08 -.02 .01 -.14 -.06 .08 -.10 -.12 .79** 

 CSBS Symbolic  (SY) .45** -.45** .28** -.05 -.02 .13 -.18 -.08 -.16 -.12 .07 .78** .64** 
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DD ( n =22)  

  WR NWR ME SS ANT OS GD STH FR IE OTH SO SP 

   Not Well Reg (NWR) -1.00** 

   Means-end  (ME)    .17 -.17 

   Sensory seeking (SS)    .03  -.03 -.26 

   Anticipation (ANT)   -.07   .07 -.35 -.12 

   Occupy self (OS)    .02 -.02 -.17 .09 -.13 

   Goal directed (GD)  -.24   .24 -.37 .10   .09 -.63** 

   Soothing (STH)  -.24   .24 -.23 -.13 -.12 .26 -.30 

   Frustration (FR)   .06  -.06  .02 -.24  .47* -.14 -.20 -.09 

   Intense excite (IE)   .06 -.06 -.19 -.19 .62** -.20 -.00 -.07  .40 

   Other (OTH)  -.02  .02  .30 -.13 -.12 -.12 -.16 -.05 -.09 -.70 

   CSBS Social (SO)   .35 -.35 .13 -.05 -.03 -.09 -.29 -.04 .47*  .34  .09 

   CSBS Speech  (SP)  -.04  .04 .14 .12 -.38 -.43  .18 -.05   .05  .02  .17 .57** 

   CSBS Symbolic    .24 -.24 -.19 .29 -.17   .02 -.09  .28 -.09  .37 -.17 .48* .42* 

 

TDCA (n = 37) 

  WR NWR ME SS ANT OS GD STH FR IE OTH SO SP 

   Not Well Reg (NWR) -1.00** 

   Means-end (ME)    .20  -.20 

   Sensory seeking (SS)   -.04   .04 -.15 

   Anticipation (ANT)   -.21   .21 -.01 -.10 

   Occupy self (OS)    .39  -.39 -.63 -.12 -.41* 

   Goal directed (GD)   -.08   .08 .18  .01  .40* -.51* 

   Soothing (STH)     -.10   .10 -.21 -.09  .07  .11     .05 

   Frustration (FR)  -.72*   .72*  .19  .11  .26 -.39* -.14 -.17 

   Intense excite (IE)   -.09   .09 -.05 -.08 -.10 -.04 -.17 -.08 -.10 

   Other (OTH)    .10 -.10  .24 -.06 -.05 -.20 -.10 -.04 -.05 -.06 

   CSBS Social  (SO)    .14 -.14  .15 -.14  .08  .05  .01 -.12 -.16 -.17 -.16 

   CSBS Speech (SP)   .02 -.02 -.10  .08 -.15  .17 -.05   .23 -.07  .24 -.16 .12 

   CSBS Symbolic    .37* -.37* -.19  .20 -.09 -.09 -.06  .10 -.04 -.38* -.11 .37* .20 
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TDMA (n = 47) 

  WR NWR ME SS ANT OS GD FR IE 

  Not Well Reg (NWR) -1.00** 

   Means-end (ME)   .07  -.07 

   Sensory seeking (SS)   .28* -.28* -.04 

   Anticipation (ANT)  -.29   .29  .10 -.11 

   Occupy self (OS)   .14  -.14 -.48** -.24  .45* 

   Goal directed (GD)  -.16   .16 -.20 -.06  .11   .06 

   Frustration (FR)    -.12   .12 -.17  .23 -.04 -.19 -.13 

   Intense excite (IE)  -.23   .23     .07  .07  .00 -.06 -.11 -.14 

   Other (OTH)   .06 -.06 -.10  .20 -.04 -.17   .23   .01 -.06 

Note: Spearmans' rho correlations are based on proportions of each measure 

a Standard Scores based on a M of 10 and  SD of 3 for the Composites and M of 100 and  a SD of 15 for the Total score.  

* p <.05; ** p < .01; *** p<.001 

 

This finding indicates that the less well regulated a child is relative to RSB in the second year of 

life, the more autism symptoms are present in the 4
th

 year of life. Only one function measure was 

significantly correlated to autism symptoms at age 4. The proportion of frustration was 

moderately correlated to SA+RRB domains composite (rs = .30; p = .003).  

Table 8        
Predictive Correlations between Regulation and Function 

Proportions with ASD Symptoms in the ASD Group      

 SA-RRBa      

Regulation       

   Well Regulated          -.38**      

   Not Well Regulated          .38**      

Functions       

   Means-end action       -.12      

   Sensory seeking        -.05      

   Anticipation        .12      

   Occupy self       -.09      

   Goal directed       -.04      

   Soothing       .13      

   Frustration         .30*      

   Intense excitability      -.04      

   Other            .07 

Note: All correlations were conducted using Spearmans' rho  
a Social Affect-Repetitive Restricted Behavior composite from the ADOS 

     * p < .05, ** p < .01, *** p < .001 
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DISCUSSION 

 This study examined five object placement triggers, a dichotomous regulation measure, 

and nine function categories of RSB demonstrated by children between 18 and 24 months of age 

with ASD (n = 55), compared to children with developmental delay in which ASD had been 

ruled out (DD; n = 22), typical development matched groupwise on chronological age (TDCA;   

n = 37), and typical development matched groupwise on mental age (TDMA; n = 47). The object 

placement, regulation, and function categories were operationally defined and systematically 

coded during episodes of RSB demonstrated from archival recordings of the CSBS behavior 

sample. The sample of children included in this investigation was selected from a large pool of 

participants previously recruited through the FIRST WORDS
® 

Project. This sample is an 

extension of the sample reported on by Watt et al. (in press) and Morgan et al. (in press). The 

RSB context was defined as the five seconds preceding an RSB, the duration of the RSB, 

through the five seconds following the offset of the RSB. Object placement triggers, regulation, 

and functions were precisely coded using the Noldus Observer Pro
®

. The RSB used to determine 

the context were previously coded and reported on by Watt et al. (in press).  

There is a clear need to conduct comprehensive studies of the phenomenology of 

repetitive behaviors seen in ASD, using standard and independent measurement instruments 

(Lewis & Bodfish, 1998) and to better describe RSB in light of their underlying pathophysiology 

and clinical significance (Militerni et al., 2003). The catalogue of functions operationalized for 

this study could fuel the development of a systemized evaluation tool to assess the function of 

RSB in young children. It is crucial that the root of RSB is identified early and functionally 

assessed so that replacement behaviors and teaching strategies may be implemented before 

social, language, and learning abilities are further compromised.  

Object Placement Triggers 

Results indicated that free reign of objects most commonly triggered RSB in all four 

groups of children. To be coded as free reign of object, no attempts were made to remove the 

object by the clinician or caregiver. The finding that children in all groups were more likely to 

engage in RSB when they were free to manipulate an object demonstrates that object placement 

triggers appear to similarly trigger RSB at this young age despite diagnosis.  
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Regulation  

 As expected, children with ASD demonstrated higher proportions of not well regulated 

states during episodes of RSB than children in the other four groups with large effect sizes for all 

group comparisons of both frequency and proportion measures. The proportion of well regulated 

behavior during RSB episodes was significantly correlated with all three composites of the 

CSBS in the second year in the ASD group. The proportion of well regulated behavior was 

negatively correlated with autism symptoms in the fourth year of life, indicating that increased 

dysregulation relative to RSB in the second year may predict increased autism symptoms in the 

fourth year. Early regulation skills have important implications for language and academic 

success (Eisenberg, 2005) and emotional and behavioral skills (DeGangi et al., 2000). Therefore, 

although exploratory, these findings demonstrate that regulatory problems are present in children 

with ASD in the second year of life, and should be considered in the development of early 

intervention goals. 

Proportions of regulation were not related to functions in the second year, with only two 

exceptions.  A small relationship between the proportion of well regulated and the proportion of 

sensory seeking in the TDMA group was identified. A negative relationship was found between 

proportion of frustration and well regulated in the TDCA group. The lack of relationship existing 

between these measures may indicate that they comprise different behavioral constructs.  

Functions  

All nine functions were demonstrated by all four groups of children with one exception. 

No children in the TDMA group demonstrated RSB as a function of self soothing. The 

presentation of RSB for similar functions across groups is an important finding, as it indicates 

that functions may not be distinguishable in children this age, and therefore the functions 

underlying RSB in young children with ASD may not appear different than those underlying the 

behavior sin children with DD or TD. This finding corroborates previous research which has 

identified multiple functions underlying RSB (Asmus et al., 2003; Kennedy et al., 2000; Reese et 

al., 2003), and with theoretical perspectives that have suggested RSB is not the result of a single 

function (Lewis and Bodfish, 1998; Turner, 1999). Leekam et al. (2007) identified a four factor 

structure of RSB in typically developing two year olds that was similar to the classification of 

RSB in children with ASD. Collectively, these data indicate that RSB in young children may 

appear similar and the functional nature may be difficult to distinguish. 
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Means-End Action. Children with TDCA demonstrated a higher mean proportion of RSB 

for the function of means-end action than children with ASD, DD, or TDMA, though the TDCA 

group demonstrated a higher raw frequency than ASD group only with a medium effect size. An 

RSB that is an attempt to perform a useful or purposeful action on an object was coded as a 

means-end action. It is not surprising that children in the TDCA group would demonstrate more 

RSB for this function. The mean difference between the ASD and TDMA groups for the 

proportion of means-end action was trivial. This could be attributed to the unsophisticated 

motoric abilities of the young children in the TDMA group.   

Perhaps children with ASD use the attentional spotlight described by Bruckner and Yoder 

(2007) preventing them from exploring objects in a more conventional way. Or, perhaps the 

function of means-end action is more reflective of cognitive ability. Watt et al. (in press) 

identified significant negative correlations between RSB with objects and the social and 

symbolic composites on the CSBS in the 2
nd

 year and with the VDQ and NVDQ on the MSEL in 

the 4
th

 year. This could indicate that increased frequencies or proportions of RSB with objects 

are negatively related to developmental level. Therefore, one might expect children with TDCA 

to demonstrate more RSB for the purpose of a means-end action, as this function would require 

higher developmental abilities. However, these interpretations are only speculative as the 

distributions of variables reported in this study limit specific conclusions from being drawn. 

Sensory seeking. Children with ASD demonstrated slightly lower proportions of sensory 

seeking than children with DD and TDMA, and virtually equal proportions with the TDCA 

group when both frequency and proportion data were examined. This function involved the child 

seeking out a sensory experience in response to a novel, aversive, or pleasurable experience. 

Sensory seeking behaviors are frequently considered characteristic of ASD. Therefore, it was 

surprising that children with ASD did not demonstrate more RSB for this function.   

Anticipation. Interestingly, children in the DD group demonstrated higher mean 

proportions of RSB for the functions of anticipation than children in the other groups, though the 

children in the ASD group had a slightly higher mean frequency than the DD group.  

Occupy self. The most common function of RSB across all four groups was to occupy 

self. This finding was expected in the TD groups, but was not anticipated in the ASD group. The 

high proportion of occupy self demonstrated by children in the ASD group is clinically relevant 
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because this was also the highest proportion in the other groups. Previous research has shown 

that RSB decreased in children with TD into the 3
rd

 year of life, but these behaviors become 

more pronounced in children with ASD over time (Bishop et al., 2006; Lord, 1995). Therefore, 

the finding that the most common function of RSB was to occupy self for children with ASD at 

an early age highlights the  importance of teaching appropriate play and interaction skills to 

promote communicative and learning opportunities.  

Goal directed exploration. Children in the ASD group demonstrated RSB for the function 

of goal-directed exploration more than children in the TD groups. The magnitude of difference 

was large between the ASD and TDCA groups for both frequency and proportion data. This 

function may contribute to intense object focus in which children seemed preoccupied with a 

particular object or movement of an object. The intense object focus inherent to this function 

may interfere with the child’s ability to shift attention between objects and people. For example, 

a child may seek out objects that roll, and become consumed with the rolling movement of the 

jar, bubbles, cups, rather than engaging interactively with the objects and with others. This 

behavior may contribute to restricted use of objects, which Bruckner and Yoder (2007) found to 

be negatively associated with response to joint attention, motor imitation, and coordinated 

attention to object and person.  The observation of increased goal-directed exploration of 

children with ASD could support Kanner’s (1943) notion that objects are less threatening and 

more predictable than social interactions, driving children with ASD toward objects. Restricted 

object use may be related to decreased attention to adults, which limits opportunities to learn, 

imitate, and share attention (Bruckner & Yoder, 2007), further supporting the need to teach 

appropriate play skills. 

  Soothing. Children with ASD demonstrated similar frequency and proportion of RSB for 

the function of soothing than children in the other three groups with small to negligible effect 

sizes. RSB was used infrequently for this function across groups. One coding stipulation of this 

category was that it must follow an episode of not-well regulated behavior. Given that children 

with ASD were less well regulated overall during episodes of RSB than children with TD, it was 

expected that children in the ASD group would demonstrate higher mean proportions of this 

function. However, it is difficult to capture a function of an RSB which is internally rather than 

externally motivating and sustaining, which could explain the fewer occurrences of soothing 

coded across groups. 
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 Frustration. Children with ASD demonstrated higher mean proportions of RSB 

secondary to frustration than children with DD and TDMA with only small effect sizes. Only a 

small effect size was also detected between the ASD and TDCA groups for frequency measures. 

The proportion of frustration may reflect that the children with ASD had higher frequencies and 

proportions of not well regulated states. 

 Intense excitability. RSB demonstrated for the purpose of intense excitability were 

expected to occur more in the ASD group than in the other groups. Effect size patterns did not 

support this expectation. Children in the ASD group demonstrated only slightly higher frequency 

and proportion of RSB for this function than children in the DD and TDMA groups with small 

effects.  

Profile of RSB function. Occupy self was the most common function across groups. The 

proportions of soothing and intense excitability were the least common among all groups. 

Several factors may explain the lack of relationship between function measures and autism 

symptoms. First, the function constructs are still in the exploratory phase. Further examination of 

these functions may highlight the need to collapse or separate categories to create a more precise 

measurement system. The nine function categories may have been too broad to detect ASD-

specific functions in children in the second year. Based on correlational findings, some 

categories could be collapsed to detect more specific patterns.  Anticipation and intense 

excitability may be reasonable categories to collapse. The function of anticipation may be a 

milder form of intense excitability and may be serve the same purpose. Low proportions of these 

functions were identified in all groups, and neither was related to social communication. Sensory 

seeking may be absorbed into the occupy self category. By definition, sensory seeking behaviors 

may seem entertaining to the child, but the focus of the child’s behavior is on the sensory stimuli 

provided by the RSB. Reliability was lower on the sensory seeking behavior most commonly 

secondary to coder disagreement between sensory seeking and occupy self. The majority of RSB 

were for the occupy self function across groups and it may be helpful to separate out this 

category into several subcategories in future research.  

Stereotyped behaviors are not a homogeneous class of behaviors. They vary in frequency, 

duration, onset and offset, severity, response to change, and general topography. Therefore, it is 

not expected that these behaviors arise from a single factor (Lewis and Bodfish, 1998). What is 
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more likely is that multiple functions drive these behaviors. Theories explaining RSB may not be 

mutually exclusive (Guess & Carr, 1991) and factors that drive the development of RSB may be 

different than the factors that sustain the behaviors (Turner, 1999).   

Theoretical Implications 

Children demonstrated RSB for the purpose of all nine categories coded. Therefore, no 

single theory was supported by these exploratory findings. Interpretations regarding specific 

categories can be carefully suggested. RSB are still emerging and taking form at this young age, 

and some RSB hold internal and external motivations difficult to ascertain by an observer. 

Therefore, a single behavior could be explained by several theoretical perspectives. For example, 

the operant learning theory is partially supported by the goal directed function demonstrated 

more commonly by the ASD group. This category encompasses the drive to perform the same 

activity (i.e. rolling, spinning) on different objects or the keen interest in the specific details of 

one object. It is reasonable to interpret the perpetual stimulation automatically produced by the 

RSB demonstrated for the function of goal directed exploration as a maintaining purpose of the 

behavior. Though, one could argue that the goal directed exploration supports the weak central 

coherence theory, as the child may be more focused on the small details of an object than the 

more global details of the environment.  

It could also be argued that the goal directed exploration supports the arousal theory, 

particularly in instances following dysregulation. For example, a child may repetitively spin 

objects. This action is predictable and simplistic resulting in a decreased level of anxiety or 

hyper-arousal imposed by an unfamiliar testing environment. It could be that one of these 

functions is creating the behavior, but a different function is maintaining it. Findings from this 

study indicate that RSB appear similar across groups at this very young age. Therefore it is 

important to examine the function of a child’s particular repertoire to identify specific functions 

and to develop appropriate replacement skills. The focus of empirical and clinical efforts should 

spotlight the functional assessment of RSB in children with ASD (Kennedy et al., 2000), the 

prevention of RSB (Guess and Carr, 1991), teaching replacement skills for RSB already in 

children’s behavioral repertoire (Militerni, 2003; Reese, 2003; Watt et al., in press), and 

incorporating biological findings into treatment efforts (Bodfish, 2004).  
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Clinical and Educational Implications 

Findings from this investigation provide a framework for the functional analysis of RSB 

by offering categories to systematically observe RSB and explain possible functions. The 

specific function, rather than the behavior itself, could be targeted in intervention. Targeting the 

underlying function of the RSB may lead to the development of appropriate intervention goals 

earlier in the course of ASD to limit the negative impacts RSB may impose on other critical 

developmental skills. RSB may interfere with learning new behaviors (Grados, Joosten & 

Bundy, 2008), and therefore should be recognized and incorporated into intervention goals as 

early as possible to maximize treatment outcomes.  

In a comprehensive review of research on behavioral interventions for children with 

autism, Horner et al. (2002) found that stereotypy was one of the most common set of behaviors 

targeted for intervention and while specific interventions to decrease RSB have not been widely 

explored, interventions developed from functional assessments resulted in the most successful 

outcomes for challenging behaviors including forms of stereotypy. The form of a behavior does 

not imply function (Kennedy et al., 2000), therefore it is important to gather information 

regarding the context of the behavior in order to assess its purpose and develop appropriate 

intervention strategies.  

According to Horner (2002) a functional assessment should include operational 

definitions of the targeted behavior, identification of the antecedent events that predict the 

occurrence and nonoccurrence of a behavior, identification of contingent events that maintain the 

behavior, direct observation data confirming the contributing variables to the targeted behavior. 

Identifying the functions underlying RSB early may contribute to the development of specific 

behavioral targets that may replace the RSB (Lewis, Tanimura, Lee, & Bodish, 2007; Militerni et 

al., 2003; Reese et al., 2003). A multidisciplinary approach involving the child’s family, speech 

therapist, occupational therapist, teachers, and peers may be most beneficial in the functional 

assessment of RSB. In order to maximize successful intervention outcomes for the child, it is  

important that findings from the functional assessment direct the intervention strategies and 

replacement behaviors targeted for the child.  
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Subgroups of RSB  

ASD is a heterogeneous class of disorders and rarely do children with ASD demonstrate 

the same blend of symptoms (Charman and Swettenham, 2001). This heterogeneity translates 

across the three diagnostic domains, as well as within domains, as evident in findings from the 

current study. The construction of a classification scheme for behavioral patterns has been 

suggested to help probe the underlying causes of RSB (Willemsen-Swinkels et al., 1998; Mason 

and Turner, 1993). Such a classification scheme based on detailed analysis of RSB (Guess and 

Carr, 1991) could contribute to sub-typed patterns of RSB based on topography encompassing 

the form, functions, and features of the behaviors.  

Sub-typing RSB topographies as well as behavioral sequences which seem reactive to 

environmental and possibly internal stimuli can direct behavioral and pharmacological 

interventions (Militerni et al., 2003l). It is important to consider internal and environmental 

factors influencing RSB (Militerni et al., 2003) as well as the relationship of an individual’s RSB 

to his or her developmental, social, and communication abilities. The relationship between the 

core deficits of ASD is crucial (Charman and Swettenham, 2001) and could contribute to the 

development of specific sub-typed patterns.  Previous research has identified an inverse 

relationship between repetitive and restricted use of objects and measures of social 

communication, symbolic play, expressive and receptive language skills, motor imitation, and 

nonverbal cognitive level (Bishop, Richler, & Lord, 2006; Bruckner & Yoder, 2007; Delinicolas 

&Young, 2007; Honey et al., 2007; Morgan et al., in press; Richler et al., Watt et al., in press). It 

is possible that these associated skills are at risk for impaired or delayed development if RSB 

persist without intervention, though more research is needed to understand the directional 

relationship between RSB and each of these skills. It could be that these associated domains are 

related to certain forms or functions of RSB that may contribute to a classification of syb-types 

related to all three diagnostic domains.  

Strengths and Limitations 

 This study has several strengths that merit discussion. First, this investigation used 

systematic observation of triggers and functions on archival video recordings of many RSB 

demonstrated by a large sample of young children. Many studies which have targeted RSB have 

relied on measures of parent report. Video recordings of systematic observation allowed for 
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precise measurement with blind, unbiased coders trained on operationalized definitions of 

behavioral constructs. Further, the context of the CSBS behavior sample provided a standard, 

though flexible environment during which children could be observed playing and 

communication naturalistically with a caregiver and clinician. The previously coded RSB 

durations allowed for an RSB context to be created. The CSBS environment provided consistent 

activities for all activities. This context provided an opportunity for RSB to be comprehensively 

explored and systematically observed and coded for associated triggers and functions. The 

sample included very young children which offered insight into the early features of ASD 

symptoms.  

The findings from the descriptive data offer many interesting discussion points. However, 

several limitations of this study call for careful interpretation of the differences reported among 

groups. The CSBS sample provided a safe, supportive environment for the children in which 

some of the functions targeted may not occur. Some functions may only be demonstrated in 

naturalistic environments. The majority of measures included in this study were not normally 

distributed, with the exception of free reign of objects in the DD group, regulation proportions in 

the ASD group, and the occupy self proportion in all 4 groups. Data were leptokurtic and 

skewed, and numerous outliers were identified. The violations to the normality assumptions 

prevented the use of parametric testing, and limited the external validity of the study. It is 

interesting to consider the reason for the distributions found among measures and groups. The 

findings could be reflective of the definitional constructs used to measure object placement 

triggers, regulation, and functions. More likely, the heterogeneity found across these measures is 

reflective of the heterogeneity of the RSB surrounding which the current measures were coded.  

Unequal groups in this study included a smaller DD group relative to the other three 

groups. This affected the homogeneity of variance among groups on some variables. 

Developmental level was not controlled for during correlations, which should be considered in 

future research.  The distributions of the data limit the ability to use parametric statistics and 

hence, to test hypotheses.  

Another limitation important to consider in the interpretation of the results is the 

reliability for the function measures. The range of percent agreement was 58 % to .89%. The 

lower end of the range represented the proportion of soothing, which was only coded in two of 
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the randomly selected reliability samples. This may reflect the need to better define this category 

for further studies.  

Future Directions 

 Continued research exploring the triggers and functions of RSB is critical to fully 

understand these behaviors in early development, and to develop appropriate teaching strategies 

to limit the negative impact RSB may have on learning. This avenue of research should take 

several directions. First, the purposes which drive the RSB may change over time as more 

mature coping strategies develop (Baranek et al., 2006), therefore, examining the functions of 

RSB in the same group of children over time may offer insight into the possible shifting of the 

functions of RSB with age. 

 Second, it is important that biological and behavioral research findings are used 

collectively to gain comprehensive understanding of the unfolding of RSB over the course of 

development. Bodfish (2004) emphasized the importance of the integration of biological and 

behavioral research and clinical approaches to understanding and treating children with ASD. 

The explicit descriptions of the context of RSB in young children with ASD provided in the 

current study can inform researchers studying neurobiological aspects of ASD of specific 

features of RSB unique to early ASD. This interaction among behavioral and biological 

treatments may be bidirectional (Bodfish, 2004), offering new insight into the early diagnosis 

and treatment of ASD  

 Also important is the continued study of RSB as it relates to developmental skills and 

other diagnostic domains. Understanding the relationships RSB shares with other abilities may 

shed light on the potential impact persistent RSB hold on development. The interrelationship 

among the RSB diagnostic domains may also guide interventionists on the essential elements to 

incorporate into treatment goals.  

 Lastly, while stereotypical behavior has been a focus behavioral reduction and 

replacement studies in older children, research exploring the specific functions of RSB in young 

children for the purpose of developing replacement behaviors is lacking. A logical next step is to 

use the coding system developed for the current study to guide the development of single subject 

research studies that target replacement behaviors based on specific functions of RSB in young 
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children. Generalization of findings across different functions, RSB, and environments is 

important to evaluate. Results of such studies would enrich and expand what is currently known 

about the development of RSB and provide evidence for strategies to prevent RSB from 

escalating through childhood.  

Conclusion 

The progression of research on RSB in children with ASD has been particularly rapid 

over the last several years. Far more is now known about RSB in young children including the 

diagnostic significance, distinguishing features, and relationship between diagnostic domains. 

For the progression to continue, efforts must be made to identify the roots of RSB functions in 

order to develop appropriate intervention targets. The current study is a first step to the 

development functional assessment tools to evaluate the purpose of early RSB. Highlighted in 

this exploratory study are the important details to consider when assessing the functions of RSB 

in young children. The role of objects and the emotional regulation surrounding the presentation 

of RSB are valuable considerations to determine the function of RSB.  

In summary, the primary purpose of this study was to examine the context of RSB with 

body and objects demonstrated by young children with ASD, DD, and TD during the CSBS 

behavior sample in order to identify the function of the RSB. This included evaluating the role of 

objects as a trigger event as well as the regulatory state preceding, during, and following the RSB 

duration. Results of this study expand current knowledge of RSB and the purposes they serve 

young children who engage in the behaviors. This exploratory study is the first step to bridge the 

gap between early recognition of RSB and clinical intervention. Research and clinical 

implications of this exploratory descriptive study further highlight the importance of RSB as a 

diagnostic marker in early ASD.  
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APPENDIX A 

RSB TRIGGERS AND FUNCTIONS 

The purpose of this coding protocol is to capture the role of the CSBS objects, the child’s 

regulation state, and the function  relative to the occurrence of an RSB with body, objects, or 

sensory. All triggers are coded as events. 

Object placement: 

1. Free reign of object [Free Reign RSBtr]: RSB occurs while the child is playing with an 

object.  

• No attempts are made to remove the object or to present a new object, and child 

does not attempt to give or push object away. 

•  If the child has free reign of object, then the object is removed, code removal of 

object.  

2. Removal of object [Obj Removed RSBtr]: RSB occurs following the clinician or 

caregiver removing the object, attempting to remove the object, attempting to get the 

child to give the object, or the activity is ended by the clinician or caregiver.  

• This category should not be coded if RSB follows the child pushing the object 

away.  

3.  Presentation of new object [New Obj RSB tr]: RSB occurs when a new object is 

presented by the clinician.  

• If the new object is presented while the previous object is still available, still code 

“presentation of new object.”  

• If an object that previously has been presented is reintroduced as a new 

communication temptation and precedes the RSB, code “presentation of new 

object.”  

4. Child gives object [Gives Obj RSBtr]: RSB occurs after child gives object to the 

clinician or caregiver, or following the child pushing the object away.  

5. No object present [No Obj RSBtr]: RSB occurs when no object is on the table or in the 

visual field during the entire 5 seconds prior to the RSB. 
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Note: If two of these events occur in the 5 seconds prior to the RSB, code the event that 

occurs right before the RSB. For example, if the clinician attempts to remove the object, and 

the child resists, then gives the object to his mom-code “gives object.”  

Regulation: 

Use the Noldus “find” feature to locate each episode of an RSB. Use the loop interval key 

to rewind the tape exactly 5 seconds prior to the onset of the RSB. Code the appropriate 

antecedent relative to the objects in use.  

To code regulation state, watch the entire episode of the RSB, which, for these coding 

purposes, includes the 5 seconds prior to the RSB through the 5 seconds following the RSB. 

After watching the episode, return to the time that is exactly 5 seconds prior to the onset of the 

RSB and code the emotion state that occurs before the RSB begins. Next, code the regulation 

state most clearly present during the RSB and finally, code the state that is most clear during the 

5 seconds following the duration of the RSB. Each of these events should be coded at the 

beginning of the period it refers to. For example, after watching the 5 seconds prior to the RSB, 

rewind and code the behavior at the onset of the 5 second duration. When coding the emotional 

state for the previously coded RSB duration, do not enter the new code at the same time as the 

RSB code or the No RSB code. Move the toggle three frames and enter the code. If another RSB 

occurs during the 5 seconds prior to the RSB you are analyzing, it should not be considered in 

your coding. Rather, it should be analyzed as a separate episode. If multiple RSB are coded 

within one duration, treat this as ONE episode. For example, if a clutch turns into a bang/tap then 

back to a clutch before being turned off, code this as one RSB episode. These regulation 

categories are mutually exclusive. 

To determine the regulation state of the child, the behavior needs to be obvious by the intensity of 

one of the following behaviors, or a more subtle combination of at least two of these:  

1. Facial expression. The child demonstrates a facial expression which clearly indicates 

her emotion toward the object or activity. For example, when the wind-up is present, 

the child smiles.  

2. Vocalization. The child vocalizes in a way that clearly indicates her emotion. 

Examples: laughing, crying, screaming, speaking words or sounds, etc.  
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3. Body proximity. The child’s body proximity in reaction to an object or activity 

clearly indicates emotion. Example: The blown up balloon is released and a child 

pulls back from the table and leans into her mother as if fearful of the balloon.  

4. Gesture. The child uses a gesture or body language indicative of her emotion. 

Example: The bubbles are blown and a child excitedly reaches for her mom as if to 

share.  

An example of a combination of indicators may be the child withdrawing herself from the table 

when a new object is presented and crying, unable to engage in the activity or with the clinician. 

The combination of these observations indicates the child is not well regulated.  

1. Not well regulated [Not WellRegRSBtr]: At least one of the following must be true to 

judge the child to be not well regulated: 

• The dysregulation (mild to severe) interferes with the flow of attention toward the 

objects, activities, or person(s). For example, a child may become upset by a 

particular toy or occurrence that he withdraws from the activity, unable or unwilling 

to further engage in the activities or with the toy. This category includes mild 

dysregulation if the flow of interaction with people or objects is disrupted. 

• The child does not shift his or her attention to new social stimuli including clear bids 

for interaction (for example, the child continues banging a spoon on the table after the 

clinician has called his name and attempted to engage him in an activity).  

• There are bouts of high arousal or strong regulation (positive or negative). This may 

include observable increase in body tension, intense focus on the RSB or object not 

clearly related to the activity, strong vocalizations such as laughter, crying, or 

screaming, or unusual rhythm or rigidity of movements with or without an object. 

2. Well regulated [Well Reg RSBtr]: Child’s affect may appear positive or negative, but 

should be well regulated. He/she should be focused, attentive, and seem interested in the 

object, activity, or person(s). 

• He/she may appear guarded but maintains focus of attention on the event that is 

potentially unpleasant.  

• He/she may appear passive, but is clearly engaged and content. He may be quietly or 

actively participative with the object or person(s).  
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• Bouts of negative affect or mild dysregulation should be brief and should not interfere 

with the attentional focus. Strong displays of regulation or affect (positive or 

negative) should not be coded as well regulated.  

• A well regulated child should be able to easily shift their attentional focus between 

objects and people.   

When coding the regulatory state of the child during all three RSB intervals, regulation 

may shift from well to not well. Code the regulation that is clear for the majority of the 

duration (more than 50%).  

 

Functions:  

Each duration of RSB will be coded as one of the following functions. The emotional context 

and “pay off” for the child during and after the RSB is very important to consider when making 

this decision. The context preceding and following the RSB beyond the 5 second episodes coded 

for regulation should be viewed before coding functions.  

1. Goal-directed exploration: The RSB reflects the child's exploration of a specific movement, 

feature, or part of an object in a clear goal-directed attempt to exploit the physical feature of 

the object.  

• This category can only be coded for RSB with objects 

• The child may seek out objects with which he can perform a specific action. For 

example, a child may only demonstrate interest in objects that spin or roll.  

• OR the child may be keenly interested in experimenting with possible variations of a 

movement on one object. For example, a child may be drawn to a jar and then try to 

bang it, spin it, turn it over, and wobble it.  

• OR the child may be interested in objects with small parts that can be manipulated. 

For example, the child may become preoccupied with the feet of the windup toy and 

flick them repeatedly. 

• This behavior should be ruled out before coding occupy self or sensory stimulation. 

• Sensory seeking behaviors may be observed secondary to the goal directed 

exploration. The child may be obtain sensory input from the movement or activity, or 

may seem obviously stimulated by the sensory information provided by the 

movement, activity, or object. For example, the bowl makes noise when the child 
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wobbles it and the child may notice or enjoy the noise as well as the movement. But 

the sensory input should not be the primary or exclusive goal of the child. 

• A differentiating feature of this category compared to occupy self is intensity and 

focus. The child may appear "stuck" on a specific movement, action, or object. He 

may seek out the movement, action, or object with a strong drive to do so and refuse 

or show little interest in objects that do not conform.   

• This behavior may only be seen in one activity or may extend across activities.  

2. Intense excitability- The RSB involves a motor overflow that occurs in response to a strong 

positive emotion and appears as a wave of excessive excitability.  

• This behavior involves a wave of tension in the hands, arms, trunk, and/or face and 

may occur following either regulatory state but a concentrated rise, peak, and release 

of motor tension associated with excitement should be evident.  

• For example, during bubbles, a child may become overly excited and stiffen her 

fingers while tensing her shoulders, torso, and jaw and clenching her teeth. 

• To code this behavior, you need to see a bilateral motoric reaction to the emotion in at 

least two body sites (fingers/hands/arms; shoulders/trunk; or lips/jaw/face). There 

should be a clear wholistic movement of the body in which the arm, trunk and head 

movement are not differentiated or independent. 

• This behavior may appear involuntary or reactionary 

• The intensity demonstrated may vary across children. For example, a child who has 

flat or mild affect may have an episode of intense excitability that is weaker than a 

child with more strong affective expressions. 

• This behavior should be ruled out before coding occupy self or anticipation. 

3. Soothing/calming-Child engages in RSB in clear attempt to soothe or calm himself. 

• This category may only be coded if not well regulated behavior is observed in the 

activity preceding the RSB, or during the RSB. The child displays distress, 

frustration, fear, anxiety, or wariness before or during the RSB.  

• This usually occurs during a transition when a preferred object is removed or a 

preferred activity ends, a new object or activity is offered, or something unexpected 

happens. 

• The child may or may not be successful in calming self. 
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• This behavior should be ruled out before coding occupy self or protest. 

4. Means-end Action:  The child is attempting to get the object to do something useful such as 

make the windup move, open the jar, etc.  

• The end action should serve the practical function for the particular object. For 

example, if the child bangs the jar on the table, then gives the jar to the clinician in a 

clear attempt to open the jar, code means-end action. However, if the child bangs the 

jar on the table pretending to play the drums, this would be coded as “entertainment.”   

• This behavior includes an element of discovery in which the child’s behavior is an 

attempted means to an end.  He wants something to happen with the object but 

doesn’t know how to complete the goal. The RSB is a step toward accomplishing an 

end goal (e.g. activate the windup toy, open the jar).  

• This typically will occur in a series of behaviors. For example, the child may bang/tap 

the bottle of bubbles, shake the bottle, then, when unable to open them, give them to 

mom to open. 

• The child’s attention should be focused on the attempted result of the movement or 

the process of achieving the end result.  

5. Sensory Stimulation-The child’s behavior appears to occur in response to a novel, aversive, 

or pleasurable sensory experience or as an attempt to seek a sensory experience.  

• The child may display the behavior in response to a desirable or unpleasant sensory 

stimuli. For example, the child gets bubble liquid on his hands and rubs his fingers 

together to feel the liquid.  

• OR the child may display the behavior in attempt to seek the sensory stimulation 

through the RSB. For example, seeking the auditory stimulation the behavior 

provides. This behavior is distinguishable from goal directed exploration by the 

child’s clear interest in and response to the auditory information rather than the 

movement itself. Look for evidence of the sensory seeking behavior such as leaning 

an ear toward the jar or peering very closely to the visual stimuli.  

• The primary payoff for the child is the sensory experience. There should be clear 

evidence that the child is seeking a specific type of sensory information, or 

responding to specific sensory information before coding this category.  
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• Responses to sensory stimulation may include auditory, tactile, vestibular, or other 

sensory responses or sensory seeking behaviors.  

6. Occupy self- The RSB appears to be purely entertaining to the child, to fill down time, or to 

keep himself occupied.  

• To code this category, the child may appear disinterested, unengaged, bored, or 

mildly dysregulated prior to the occurrence of the RSB.  

• The RSB helps the child get or stay engaged and regulated. The action may be 

sensory seeking and the sensory stimuli serves to keep the child engaged but the child 

does not become overly focused on the sensory motor aspects of the RSB and can 

easily shift attention from the RSB to a different action or to a person.   

• The child may be well or not well regulated prior to the RSB 

• The RSB may be a discovery about what the object does or how it can entertain the 

child. For example, if the koosh is a novel object to a child, he may engage in a 

number of RSB to explore its use.  

• This is different than goal directed exploration in that the child is not fixated on one 

type of movement or one particular aspect or feature of the object. This is different 

than means-end action in that the child is not trying to accomplish a specific end; the 

RSB is the end in and of itself. 

• Sensory stimulation, goal directed exploration, and means-end action should be ruled 

out before coding occupy self.  

7. Anticipation-RSB occurs in anticipation or with eagerness or wariness of an impending 

activity or presentation of an object. The anticipatory response could be positive or negative 

in nature but not extreme. 

• The child’s focus of attention should be on what the child is anticipating. 

• Intense excitability should be ruled out before coding anticipation. 

8. Protest – The RSB occurs when the child is in a clear state of distress (could appear as high 

negative arousal) is frustrated, or is protesting an unwanted action. The RSB may be an 

expression of a negative emotion or a signal of protest.  

• This category may only be coded if the child is displeased about the course of action. 

This can range from no positive affect to strong negative emotion. 

9. Other/unclear 
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