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Personal Relevance Preface

After I receive my degree from the University of Evansville, I plan on attending graduate school in pursuit of a master’s degree in occupational therapy.  As an occupational therapist, I will provide skilled treatment to help people achieve independence in aspects of life that many of us take for granted, such as eating, getting dressed, and writing your name.   Occupational therapists work with all ages, but I hope to work with children who have been diagnosed with developmental disorders.  More specifically, I would like to focus on children with autism because I have always been extremely interested in the disorder’s unique nature.

Occupational therapists focus on many different aspects when working with children with autism, but I am particularly interested in the sensory deficits of the disorder.  Children with autism often have difficulty processing and responding to information coming in through their senses, which often results in the stereotypical behavior associated with the disorder.  I would like to utilize sensory integration techniques to help teach these children how to respond appropriately to their senses and eliminate distracting behaviors.

Therefore, the purpose of this thesis is to give an overview of autism and to describe the process of sensory integration, while also assessing the current research.  After discussing sensory integration, I will touch briefly on several other approaches that have been developed because occupational therapists often work as a part of a multidisciplinary team when treating children with autism.
Abstract

Autism is currently one of the most debilitating childhood conditions, and unfortunately, the frequency of the autism spectrum disorders have increased over the years.  Children with a spectrum disorder generally have deficits in communication and social skills, and they may also demonstrate abnormal behaviors.  These problems are thought to be the result of genetic, neurological, and environmental factors, but researchers are only speculative.  Due to the lack of a cause, a cure does not yet exist, so numerous treatments have been proposed to improve functioning and alleviate maladaptive behaviors.  Sensory integration has been proposed to improve problems associated with poor sensory modulation, and numerous behavioral and educational approaches have been proposed, which are generally more holistic and treat a variety of symptoms.  However, criticism exists for every approach, so much more research is needed to determine the entire effects of these programs.
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The Effects of Sensory Integration and Other Treatments on Children with Autism
When a parent first learns that their child has been diagnosed with autism, their first thoughts are of shock and fear.  These parents know that a long road is ahead because autism is a lifelong disability and one of the most perplexing out of all the developmental disorders (Sherer & Schreibman, 2005).  Oddly enough, twenty years ago, there was a complete lack of knowledge in the general public.  For many years, experts believed that autism occurred in one out of every 2000 children, but in 2007, alarming reports were released that autism occurs in one out of every 150 children (Volker & Lopata, 2008).  Consequently, these reports have put a spotlight on autism, so many parents today are very aware that the disorder is often difficult to manage with no cure.  As a result, researchers have been extensively studying the various features of autism with anticipation of gaining insight on treatments that may help manage and possibly cure the disorder in the future. 
Although the public has not always been keenly aware of autism, researchers have been fascinated by the heterogeneous nature of the disorder for over half a century.  The disorder was first clearly defined by Kanner (1943) who observed eleven children at John Hopkins Hospital in Baltimore as displaying severe language deficits, failing to develop normal relationships, and paying unusual attention to parts rather than wholes.  Kanner also reported that these children were easily upset by changes in their surroundings, had very good rote memory, demonstrated echolalia, and seemed happiest when alone, and he later borrowed the term autism to describe these children (Kanner, 1943).  
The term autism was originally coined by Eugene Bleuler, who used the word autism to describe behavior seen in schizophrenic patients (Volkmar, Klin, & Cohen, 1997).  Many researchers like Bleuler thought that children like Kanner observed were “feebleminded or schizophrenic” (Kanner, 1943, p. 242).  However, Kanner believed that these children were being misclassified.  He felt that autism and schizophrenia should not be compared because the symptoms he described were not identical (Kanner, 1943).  He also pointed out that the onset of schizophrenia occurs much later in life and involves regression, while autism appeared to be an inborn disorder and represented a developmental failure (Volkmar et al., 1997).  He proposed that the children were born with a lack of motivation needed for social interaction, and more specifically, he believed that they were born without a biological precondition that was responsible for the ability to socialize (Volkmar et al., 1997).  Kanner’s observations and thoughts generated much interest, and although he narrowly defined the disorder, his work went on to establish several of the core features of autism that are still part of the diagnostic criteria today (Dykens, Sutcliffe, & Levitt, 2004).  
Although Kanner’s (1943) remarkable clinical accounts of resistance to change, abnormal social interaction, and communication deficits are still important in the diagnostic criteria of autism today, other aspects of his paper have been refined or proven false as a result of ongoing research (Volkmar et al., 1997).  He recognized that the disorder was congenital, but like many early researchers, he believed that parenting played a role in the problems of autism, which numerous studies today have suggested to be untrue (Mundy, Sigman, Ungerer, & Sherman, 1986).  Kanner also believed that autism was unrelated to other medical conditions, but subsequent studies have shown that a variety of other problems have been associated with the disorder, including seizures and other genetic conditions, such as fragile X and Down syndrome (Rapin, 1991). 
Diagnosis

Despite several of Kanner’s ideas no longer being considered core problems, many of the current indicative features of autism are reminiscent of his original report.  However, in the last 20 years, identification and diagnosis have improved dramatically, which can be attributed to ongoing research (Waters, 1990).  Autism is now considered to be a spectrum of neurodevelopmental disorders by researchers, but currently there are no biological markers that can test for the disorder.  Due to the lack of medical tests, the disorder is defined by behaviors, so the diagnosis is based on play, social, and communication actions, as well as the child’s medical and developmental history (Bertrand et al., 2001).  Symptoms occur on a continuum and range from mild to severe, and although parents may notice symptoms in their young infants, the disorder should not typically be diagnosed before the age of three because of the tendency to misdiagnose (Filipek et al., 2000).
Diagnostic criteria for autism are provided by the fourth edition of the Diagnostic and Statistical Manual (DSM-IV), which is published by the American Psychological Association (APA).  Autism is listed under the section of pervasive developmental disorders (PDD), which also include Asperger’s disorder, pervasive developmental disorder not otherwise specified (PDD-NOS), Rett’s disorder, and childhood disintegrative disorder (CDD) (American Psychological Association [APA], 1994).  As a group, these disorders are now known as the autism spectrum disorders (ASD), and distinctions are made between them depending on the severity and number of behaviors displayed (Bertrand et al., 2001).  All of the disorders share a commonality in that there are marked impairments in social interaction, communication, and repetitive, stereotypical behavior patterns, and there has been much controversy over whether there should be separate classifications because of overlap and similarity of symptoms   Nonetheless, the term PDD was created so that practitioners could separate the ASD from developmental language disorders, mental deficiency, specific learning disabilities, and schizophrenia (Rapin, 1991).  
Autistic Disorder


Autistic disorder is one of the most well established and documented conditions in child psychiatry (Macintosh & Dissanayake, 2004).  Yet, many of the questions that puzzled Kanner over sixty years ago have still remained unanswered today.  Numerous advances have been made, but the origin of the disorder continues to baffle researchers.  However, they have made substantial progress in attempting to better understand the behavioral problems of the disorder (Erba, 2000).  Kanner (1943) first described the children he observed as displaying “inborn autistic disturbances of affective contact” (p. 250), and many of the observations that were made have aided researchers in subsequent investigation of the disorder.  Kanner recognized 12 core features of autism, which were focused on deficits in communication and social interaction, as well as abnormal behaviors that were ritualistic and obsessive (Waters, 1990).  Although his observations were documented over half a century ago, much of the original diagnostic features that he proposed have remained important in identifying the disorder today, and researchers have expanded on his concepts to provide the foundation for the current diagnostic criteria (Waters, 1990).

The diagnostic criteria for autistic disorder are the most comprehensive out of all of the PDD, and the indication of autism fluctuates greatly depending on the developmental level and age of the child (APA, 1994).  Diagnosis is based on a series of behavioral symptoms, as well as the absence of developmentally appropriate behavior (Klinger & Renner, 2000).  To be diagnosed with autistic disorder according to the standards of the DSM-IV, the child must exhibit impaired social and communication skills, as well as a noticeable limited number of interests and activities (APA, 1994).  Age also plays a deciding factor in diagnosis, and it also affects the expression of the disorder over time.  A child must show signs of delayed development prior to the age of three, and the delays must be in the areas of social interaction, language, and play.  Furthermore, young children generally show less interest in social interaction, but as adults, they often mature and become more willing to engage in interaction with others (APA, 1994).  

In regard to the area of social interaction, the child’s deficits must be substantial and continuous (APA, 1994), and many of the deficits in this area stem from the child’s self-absorption and lack of interest in social contact (Murray, 1996).  There may be significant problems concerning the use of nonverbal behaviors, such as eye contact, facial expression, posture, and use of body language (APA, 1994).  As a result of these deficits, children with autism have problems understanding social cues that are communicated by gestures, so they may not understand the meaning of a shoulder shrug or waving goodbye (Murray, 1996).  
In addition to deficits in nonverbal behavior, children may show problems in relating to others.  A failure to develop age appropriate friendships may be present, but this symptom can take different forms depending on the age.  Young children may show no interest in making friends.  Whereas, older children may show an interest, but they often lack the understanding on how to form relationships (APA, 1994), which may also affect their ability to form romantic relationships as adults (Murray, 1996).  Children may lack the ability to spontaneously seek enjoyment with others, as well as the ability to demonstrate social or emotional reciprocity (APA, 1994).  Those who can not seek enjoyment may fail to point to things that are interesting, while children with poor reciprocity skills prefer private activities and are often uninterested in playing simple games with others.  In order to fulfill the requirement of impaired social interaction, two of the four criteria must be met (APA, 1994). 
A child must also demonstrate considerable deficits in communication, which consists of both verbal and nonverbal behavior.  Children must show a delay or complete lack in the development of speech, and for those who do speak, there must be substantial deficits in the ability to start or hold a conversation with others (APA, 1994).  Those who can speak may demonstrate echolalia, or they may simply use idiosyncratic or metaphorical language, which may be difficult to understand for those who are not familiar with the child (APA, 1994).  More than one half of all children with autism never speak, simply echo what others say, or repeat lines that they have heard off television, and children that are more capable of spontaneous language often have unusual pronoun usage and refer to themselves as “you” or “she” (Murray, 1996).  Researchers have found that severity of the language delay is the most important predictor of outcome in children with autistic disorder, and while strong language skills do not guarantee someone an independent life, children with better language ability often have fewer complications when compared to those that completely lack speech.  Children with autism that have significant impairments in speech are significantly more limited in opportunities, and they have less flexibility in choosing their own lives (Lord & Risi, 1998).
When children with autism do develop speech, the pitch, intonation, or stress may be unusual.  For example, the child may speak monotonously, or they may pronounce statements with question-like rises at the end (APA, 1994).  There may also be impairment in the ability to understand the language of others because some children are unable to understand simple questions or directions.  Children with autism also commonly lack spontaneous play skills or the ability to carry out imitative play.  Many children are not capable of make-believe play (APA, 1994), and they are sometimes not even able to understand how to correctly play with toys.  Some children will use the toys in abnormal ways, such as lining up cars or spinning the wheels of a truck (Thomas & Smith, 2004).  For a child to qualify as having impaired communication, they must meet at least one out of the four requirements (APA, 1994).
Besides the deficits in social and communication skills, there must also be a display of repetitive and stereotypical patterns of behavior or interests.  A child may be over preoccupied with one or more stereotypical patterns of interest, and the pattern must be abnormal in frequency or intensity (APA, 1994).  For example, a child may show a restricted range of interests, such as showing an interest only for movies from a certain era or memorizing numbers out of the phone book (Rapin, 1991).  Children may also demonstrate very strict routines or rituals that are specific and serve no function (APA, 1994), and there is an abnormally high tolerance for monotony.  For example, many children are very anxious about keeping their surroundings in an exact manner, such as always putting a toy in the same place (Murray, 1996), so if someone would make even a minor change to their routine, a temper tantrum might erupt.  If a family changed around their seats at a dinner table, or if new curtains were hung up, these changes would also inevitably lead to an outburst (APA, 1994). 
In addition to the repetitive patterns of interest and strict routines, one of the most well recognized features of autistic disorder is the display of stereotypical motor mannerisms, and these behaviors are typically done repeatedly without any clear goal (Murray, 1996).  Some children may flap their hands, twirl, hum, run in circles, rock themselves, or twiddle their hair to the point of baldness (Rapin, 1991), and if they are not watched, the behavior could result in physical harm for the child (Murray, 1996).  Children may also show obsession with parts of objects, like buttons on a shirt, or they may be very attached to inanimate objects, such as a string or rubber band (APA, 1994).  Fascination with movement is also common, so some children may turn on a faucet to watch water run, spin the wheels on a car, or stare endlessly at a rotating fan or light.  Like the criteria for communication, a child must display at least one of the four requirements of repetitive and stereotyped patterns of behavior and interests (APA, 1994).
To be diagnosed with autistic disorder, a child must display at least six impairments in social interaction, communication, and behavior abnormalities.  If a child displays less than six characteristics, the diagnosis of PDD-NOS may be given (Buitelaar & Van der Gaag, 1998).  In addition to the diagnostic criteria provided by the DSM-IV, there are several other problems that are often associated with autistic disorder but are not required for a diagnosis.  Approximately 75% of children with autistic disorder function at an intellectual level that corresponds to at least moderate mental retardation (Gresham, Beebe-Frankenberger, & MacMillan, 1999), while 10% have above average intellectual functioning (Kabot, Masi, & Segal, 2003).  Cognitive skills are usually uneven regardless of intelligence level, so a four year old with autism may learn to read well before a normal child of the same age does.  However, even in higher functioning children with autism, language comprehension is usually lower compared to the vocabulary that the child is capable of using (APA, 1994).  Furthermore, some children with autism have splinter skills despite overall cognitive impairment, and these children do exceptionally well in particularly narrow areas, such as math calculations, puzzles, and rote memory (Rapin, 1991).  
Besides mental retardation, researchers have found that approximately 10% of children with autism have an inherited disorder known as fragile X syndrome (Kabot et al., 2003), but reports on the prevalence have varied greatly.  This disorder is much more common in males, and these children normally function at a lower cognitive level, which often leads to a diagnosis of mental retardation.  Children with fragile X also have abnormal physical features that are not characteristic of autism, which include prominent foreheads, long faces, large ears, and hyperextensible joints (Mazzocco et al., 1998).  However, the children do exhibit many other features that are typical of autism, such as language delays, poor eye contact, and poor social relating (Dykens & Volkmar, 1997).  
Although fragile X has been seen in a number of children with autism, studies have found that it is not the most frequently occurring condition.  Researchers have found seizure disorders to be one of the most common conditions associated with autism (Rapin, 1991), and reports suggest that prevalence rates are as high as 25%, which makes seizures more common in individuals with autism than in the general public.  In many children, the frequency of the seizures gradually increases in childhood, but they typically reach their peak when the child hits adolescence (APA, 1994).  No specific type of seizure is more associated with the disorder, and researchers are still unsure as to why children with autism are at a heightened risk.  They do believe it to be related to problems with neurological functioning, but more evidence concerning the origin of autism is necessary before the connection is found (Rapin, 1991).  
In addition to seizures, some evidence suggests that children with autism are also at an increased incidence for mood disorders and other psychological problems.  Major depression and bipolar disorder have been found in many instances in autistic individuals and their families (Kabot et al., 2003).  Higher functioning children with autism may be particularly at risk in adolescence and adulthood because they often have the intellectual ability to recognize their impairments (APA, 1994).  However, this may not be the case in children with more severe autism because they seem to handle emotion in a very different way, and they are often incapable of the intellect needed to recognize their deficits.  These children will sometimes fail to show emotional reactions completely, such as not displaying fear in a harmful situation, or they will show emotions out of context, such as giggling or crying for no apparent reason (APA, 1994).  Although less studied, several reports have even suggested a possible link between obsessive compulsive disorder and autistic disorder because of the restricted behavior and routines, but it is not yet clear as to whether a relationship exists between the two conditions (Kabot et al., 2003).   
While some children with autistic disorder have separate medical conditions, many children more frequently display a range of other behavioral issues that are not currently required for diagnosis.  Some children exhibit aggressive, destructive, and self-injurious behaviors, which are thought to be largely due in part to their need for ritual and routine and also because of their communication deficits (Howlin, 1998).  The aggression and self-injurious behaviors, such as wrist biting and head banging, are of particular concern because the children and their families or peers may be put at risk (Erba, 2000).  Many children also have issues with hyperactivity, impulsivity, and short attention span, which may be treated with medicine, and abnormal eating and sleep patterns are also commonly seen but are not typically resolved as easily (APA, 1994).   


Another important group of symptoms frequently seen in autistic disorder are sensory abnormalities, which are also not required for a diagnosis.  However, these issues have received more recognition in recent years, and they are mentioned in the DSM-IV.  Autistic children with sensory issues seem to have a problem with processing incoming sensory information, which often leads to odd responses (Kern et al., 2007).  For example, some children have unusually high pain thresholds, so they may be unresponsive to burning their hand on a stove.  While on the other hand, a number of children are oversensitive to pain, so if you even touch the child, they may start crying uncontrollably.  Individuals with autism also frequently show an oversensitivity to sound, so they are easily distracted by muffled noises that are often not noticeable to others.  There may also be an over exaggerated response to light or odor (APA, 1994), and many children show fascination or repulsion toward specific stimuli.  For instance, there are children that are obsessed with textured objects like string or scratchy surfaces, while other children will refuse to touch things that are sticky or wet (Tomchek & Dunn, 2007).  Sensory abnormalities are often unique to each child, so this area is difficult for researchers to study.  However, they do believe that the problem is neurological and stems from structures in the central nervous system (Baranek, 2002).
Just by looking at the long list of possible symptoms, one should clearly be able to appreciate why autistic disorder is one of the most perplexing conditions seen in children today.  The range of symptoms makes diagnosis of the disorder very complex, and it also makes each case very unique, which has been the primary issue in trying to identify the source (Volker & Lopata, 2008).   Although many of the symptoms have remained stable over the years, much has changed in regard to the etiology, but researchers still have many unanswered questions.  Early theorists felt that autism was a behavioral condition that resulted from the influence of parents and the environment (Waters, 1990).  However, in the past twenty years, researchers have discovered evidence that suggests that neurological and genetic factors play a role in the disorder, but unfortunately, they are still unable to confirm specific structures and genes that are responsible for the wide variety of problems (Murray, 1996).  
Although autism was once thought to be psychiatric in nature, researchers now believe that an organic defect is responsible for the impairments (Field et al., 1997).  Many different ideas concerning genetics and neurological structures have been studied, and the results have led researchers to the conclusion that autism is affected by multiple factors, including prenatal and postnatal environmental factors (Kabot et al., 2003).  In terms of genetics, researchers currently believe that over 15 genes may be involved, and symptoms are thought to vary because of the interaction of these different genes.  Numerous twin studies have also provided strong evidence of a genetic link (Volker & Lopata, 2008).  Concordance rates for autistic disorder are around 60% for monozygotic twins, but when considering the ASD in general, concordance rates as high as 91% have been found (Volker & Lopata, 2008).  
In regard to neurological associations, various studies have compared the brain structures of typically developing children and children with autism, and they have identified several differences (Kabot et al., 2003).  There have been differences found in some of the children in the function and structure of their cerebral cortex, amygdala, and cerebellum, and they have also found unusual serotonin levels (Volker & Lopata, 2008).  As far as environmental factors, there is general consensus that certain factors may trigger the onset of symptoms for a child predisposed for the disorder, but researchers have yet to identify any of these factors (Kabot et al., 2003).  Numerous other ideas have been proposed concerning genetics, neurology, and the environment.  However, no one has been able to find an explanation that consistently fits every description, which is why investigators believe that the multiple factors must be at work in the expression of the disorder (Kabot et al., 2003).        
Asperger’s Disorder


Shortly after Leo Kanner wrote his paper on autism, Hans Asperger, completely unaware of Kanner, published a paper that described a similar disorder known today as Asperger’s disorder.  Like his predecessor, Asperger observed children who had considerable difficulties in social interaction, which included social isolation, difficulty relating to others, and lack of interest in the feelings of others (Miller & Ozonoff, 2000).  However, unlike Kanner’s children, these children appeared to have adequate verbal skills.  The children Kanner observed were much less verbal, and if they were able to speak at all, echolalia accounted for nearly all of their speech (Klin & Volkmar, 1997).  
In addition to the distinctions in language ability, motor development appeared to be another aspect that differed between the two groups of children observed by Kanner and Asperger.  Kanner did not mention motor deficits in his outline of main symptoms.  Asperger, on the other hand, felt that motor deficits were a primary issue in the children he observed.  He reported that many of his patients were uncoordinated, and as a result, they were very unsuccessful at sports (Miller & Ozonoff, 2000).  Cognitive ability was another area that the two groups displayed differences.  Asperger felt that the patients he observed were of normal intelligence and capable of holding a job, while Kanner’s children displayed mental retardation and a poorer prognosis for the future, but at the time, Kanner thought his children were capable of normal intellect.  However, researchers later determined that the children were functioning below a typical level (Klin & Volkmar, 1997).  
The descriptions of Kanner and Asperger clearly differed in several areas, but Asperger mentioned several other important aspects in his description that are reminiscent of the features of autistic disorder (Tyron, Mayes, Rhodes, & Waldo, 2006).  In addition to an emphasis on problems with social interaction, Asperger provided detailed descriptions of other behavioral symptoms, which are commonly observed and important in the classification of Asperger’s disorder today.  Nonverbal communication impairments were emphasized (Klin & Volkmar, 1997), and peculiarities in verbal communication were also recognized because there were many cases of incoherent speech that lacked a clear thought.  In addition to the verbal deficits, clumsiness, odd posture, and reduced awareness of the body were observed in many of the children, and lastly, many of the children had conduct problems, which included aggressiveness and noncompliance (Klin & Volkmar, 1997).  With his description of symptoms, Asperger also included his thoughts on the onset of the disorder, and like many researchers today, he felt that the syndrome should not be diagnosed before age three because language and social skills can vary greatly before this age (Klin & Volkmar, 1997).

Despite Asperger’s contributions, his thoughts were not widely recognized for many years.  In fact, his work was not recognized by English literature until the 1980s, and standardized criteria for diagnosis was not available until the DSM-IV was published in 1994 (Miller & Ozonoff, 2000).  However, many of Asperger’s observations stood the test of time and are recognizable in the criteria in the DSM-IV.  To be diagnosed with Asperger’s disorder, the child must have qualitative impairments in social interaction, such as poor use of nonverbal behavior, inability to develop peer relationships, lack of spontaneously seeking enjoyment with others, and inability to experience social or emotional reciprocity (APA, 1994).  In addition to deficits in social interactions, the child must also display repetitive and stereotypical behavior, which include; abnormal preoccupation with stereotypical patterns, inflexible performance of nonfunctional routines, repetitive motor mannerisms, and obsession with parts of objects (APA, 1994).  These symptoms must interrupt daily life in relation to social, occupational, and personal functioning.  Furthermore, children with Asperger’s should have no substantial delays in language or cognitive development, and they should possess a normal curiosity regarding their surroundings (APA, 1994).  Diagnosis generally occurs later than autistic disorder because problems in social interaction become most noticeable when the child enters school (Harris, Glasberg, & Ricca, 1996).  

Since the release of diagnostic criteria for Asperger’s Disorder, there has been much controversy over whether there should be a separate classification from higher functioning autistic disorder because of the overlap and similarity of symptoms.  Many researchers believe that the current diagnostic criteria do not allow them to make a reliable distinction (Macintosh & Dissanayake, 2004), which is a concern because the access of services currently depends on which diagnosis is made.  This concern is what led researchers and clinicians to the belief that autism is a spectrum disorder and that Asperger’s is simply a higher functioning form of the disorder without mental retardation.  Further research is necessary though before changes to the next DSM can be made (Tyron et al., 2006).  In addition, researchers have found little biological evidence that demonstrates that the etiology of Asperger’s differs from that of autistic disorder, so they expect to find similar underlying genetic and neurological components, as well as environmental factors at work in the future (Macintosh & Dissanayake, 2004)).
PDD-NOS


If a child has symptoms of autistic disorder or another specific PDD but does not meet the precise diagnostic criteria, the diagnosis of PDD-NOS is given.  These children typically have fewer symptoms and generally demonstrate a more mild condition (Harris et al., 1996), but many researchers simply consider it to be atypical autism (Lord & Risi, 1998).  There are no specific diagnostic criteria for PDD-NOS, but these children may exhibit impairments in social interaction, or there may be a display of deficits in verbal and nonverbal skills.  These children may also demonstrate stereotypical behavior, but they can not meet the specific criteria for any of the other pervasive developmental disorders, schizophrenia, or personality disorders (APA, 1994).  PDD-NOS also allows for atypical symptoms and later onset (Buitelaar & Van der Gaag, 1998), so it essentially exists as a catchall group (Harris et al., 1996).  
Like Asperger’s Disorder, clinicians feel that PDD-NOS is difficult to reliably identify because of the overlapping symptoms with autism and inadequate diagnostic criteria, so it is often thought of as a milder form of autistic disorder (Harris et al., 1996).  Unfortunately, when compared to the other disorders, far less research has been done on PDD-NOS, so much less is known on what causes the impairments.  However, researchers expect the etiology to be linked to that of autistic disorder, so they believe that a combination of genetic, environmental, and neurological factors are responsible (Towbin, 1997).  
Rett’s Disoder


Rett’s disorder was first described in 1966 by an Austrian physician named Andreas Rett.  Rett noticed two young girls waiting outside of his office that were displaying very similar hand mannerisms.  Shortly after this observation, he discovered 20 other females who exhibited the same hand-wringing behavior, as well as other similar features and developmental histories (Harris et al., 1996).  After studying the children, Rett published a report because he was unable to find an existing condition that fit his observations.  He described the girls as having autistic-like behavior, but he also made note of several medical issues, which included cortical atrophy, ataxia, dementia, and hyperammonemia (Van Acker, 1997).  Hyperammonemia was eventually determined to be a very rare symptom of the disorder, but Rett nonetheless was recognized for his innovative efforts (Van Acker, 1997).  
Rett’s disorder is very distinct from the other PDD because of the very unique course of development.  Children with Rett’s have normal prenatal growth, as well as typical psychomotor development up through their first five months, but normal development usually stops at this age (APA, 1994).  Between six and 18 months, there is generally developmental stagnation.  The child’s head growth decelerates, low muscle tone is common, and a diminished interest in play may be evident (Harris et al., 1996).  Shortly after development begins to slow, the child goes through a period of regression between one and three years of age.  During this time, previously acquired skills are lost.  Social interaction, language and cognitive abilities, and motor skills decline, and the children begin displaying the stereotypical hand-wringing movements (Harris et al., 1996).  At this age, intellectual functioning usually drops to a severe or profound stage of mental retardation, and abnormal breathing patterns, seizures, and ataxia are likely to emerge (Van Acker, 1997).   It is also at this age that children are commonly misdiagnosed with autistic disorder because of their decline in social skills (Harris et al., 1996).  
Although Rett’s disorder may be mislabeled as autism around age three, the autistic-like symptoms begin to diminish between ages two and ten.  The children start displaying better social interaction behaviors, which usually continue to improve throughout life (Harris et al., 1996).  Cognitive functioning also seems to remain constant later in life, but motor deterioration continues to worsen.  Muscle deterioration, scoliosis, rigidity, and spasticity are frequent problems after age ten, and these problems often lead to decreased mobility and the need for a wheelchair (Van Acker, 1997).  Unfortunately, little research has been done on the course of disorder after adolescence, but some evidence proposes that children with Rett’s may have a shorter life expectancy (Van Acker, 1997).
Rett’s disorder clearly differs from the other PDD in terms of the symptoms and distinct course of development, but the disorder is also unique because it has only been recognized in females.  The other disorders, especially CDD and Asperger’s disorder, occur more often in males (APA, 1994).  Furthermore, Rett’s disorder appears to be far less prevalent than the majority of the PDD and typically occurs in one out of every 10,000 to 15,000 births.  The disorder is thought to result from a rare genetic mutation with the X chromosome, so there may eventually be a method to screen for the disorder (Van Acker, 1997).  
Childhood Disintegrative Disorder

Over 100 years ago, an educator by the name of Theodore Heller, reported on several children that displayed very severe developmental regression between the ages of three and four, but before the deterioration, the children appeared to be progressing normally (Volkmar, Klin, Marans, & Cohen, 1997).  During the regression, the children lost their language ability and demonstrated abrupt changes in mood, so Heller named the condition “dementia infantalis”, which was subsequently renamed numerous times and eventually labeled CDD (Malhotra & Gupta, 1999).  Like Rett’s disorder, the onset of CDD is very distinct and essential for diagnosis.  In order to be diagnosed with CDD, the child must exhibit normal development for at least the first two years of life, which include appropriate verbal, social, and play skills.  Following normal development, a significant loss of previously acquired abilities must appear before the age of ten (APA, 1994).  The child must experience deficits in language, social, play, or motor skills, and there may also be a loss of bladder or bowel control.  In addition, there must be abnormalities seen in social interaction and communication, and like the other ASD, the child may demonstrate repetitive and stereotypical behavior patterns (APA, 1994).
  Very few cases of CDD have been reported in the past century, and reports suggest that only one out of every 100,000 children with ASD may be diagnosed with the disorder (Malhotra & Gupta, 1999), which makes CDD the least common in the PDD group.  In addition, evidence suggests it is more prevalent in males than females.  When compared to autistic disorder, children with CDD usually have a worse prognosis, lesser IQ, are more frequently mute, and have a greater chance of being placed in group homes (Harris et al., 1996).  Prognosis is generally worse because of the neurological symptoms and low cognitive ability associated with the disorder.  For example, children with CDD seem to have a higher incidence of seizures and EEG abnormalities, and many of the children function at an intellectual level that corresponds to severe mental retardation (Malhotra & Gupta, 1999).  Given that neurological problems are often frequent in CDD, researchers suspect that the disorder may be the result of a rare problem associated with central nervous system development (APA, 1994).  However, information is extremely limited in regards to the origin of the disorder.  If neurological symptoms are present though, clinicians are strongly advised to rule out other neurological conditions that also affect regression in childhood (Harris et al., 1996).
Treatment

The ASD are clearly very complex issues, and they have gained a considerable amount of attention over the years.  Although researchers have been working diligently on uncovering the factors that produce these disorders, much effort has also been put into studying how to manage the symptoms and improve overall functioning.  As a result, the approaches to treating autism have come a long way in the past several decades (Waters, 1990).  There has been a noticeable shift from the traditional methods, which focused on treating the disorder as a psychological problem, towards interventions that focus on the behavioral aspect of the disorder.  This shift is largely due to the fact that autism is no longer considered a psychiatric illness (Field et al., 1997).  However, while researchers have made remarkable progress, there are still many obstacles to overcome because of the multiple domains affected by the disorder and the highly varying expression of symptoms (Volker & Lopata, 2008).  Therefore, numerous approaches have been proposed that have been aimed at treating some or all of the symptoms.  Furthermore, the role of the parent has changed dramatically for children with autism in the past several decades.   Parents were once considered to be the cause of the disorder, but they are now thought to be one of the most important resources and effective factors in promoting behavior change.  As a result, many approaches strongly rely on the help of the parents in order to be successful (Panerai, Ferrante, & Zingale, 2002),  
Various programs have been designed to help children with autism attain better functioning and eliminate maladaptive behaviors, but it may seem to some that because so many approaches do exist that there is a lack of success or confidence in any of one of them (Waters, 1990).  While many treatments have proven to be unproductive and short lasting, studies have found several popular techniques that have been successful in helping children.  Sensory integration, applied behavior analysis (ABA), and structured teaching have all demonstrated that they are capable of producing positive outcomes, but clinicians must remember that autism is a heterogeneous condition.  Therefore, every child may differ in response to these techniques, and some programs may be better suited depending on the symptoms displayed (Erba, 2000).  
Sensory Integration


Typically developing children are born with normal sensory systems, which continue to develop throughout life, but children with autism are thought to be born with incomplete sensory systems (Fazlioglu & Baran, 2008).  As a result, children with autism have an array of problems associated with processing incoming sensory information, and these abnormalities were recognized many years ago in Kanner’s description of the children he observed (Kern et al., 2007).  He noticed that the children he observed were commonly oversensitive to sounds and minor changes in their daily schedule, but at the same time, they were often unresponsive to their parents (Kanner, 1943).  Although, sensory problems have been an important feature of autism since Kanner’s time, they are not included as indicative features in the DSM-IV.  However, repetitive motor mannerisms are included in the criteria, as well as obsession with objects and movement, and these behaviors are thought to be related to problems in sensory processing (Kern et al., 2007).  In fact, abnormalities in sensory processing have been found to be associated with higher levels of inflexible, stereotypic, and repetitive behaviors, so sensory therapies may help lessen these problematic behaviors (Dawson & Watling, 2000). 

The sensory processing difficulties seen in autism are thought to be the result of the brain’s inability to appropriately process incoming stimuli from the various sensory inputs, which include vision, hearing, touch, smell, and taste (Kern et al., 2007).  As a result, children with autism have difficulties controlling and organizing the degree, intensity, and nature of the stimulation (Tomchek & Dunn, 2007).   Researchers believe that this is the result of poor modulation in the central nervous system, and more specifically, they suspect that the cerebellum, limbic system, and other cortical mechanisms are involved.  However, they are only speculative about the role these structures play because very few studies have been done in regard to the causal factors of sensory processing (Baranek, 2002).  The hearing, touch, and vision modalities seem to be the most affected in autism, and nearly all aspects of cognitive, social, and academic functioning can be affected by problems in these areas.  Furthermore, evidence has suggested that unusual sensory features typically appear early in the development of autistic children, and abilities seem to be uneven and fluctuating because some children display both hyper- and hypo- responses (Baranek, 2002). 
Since sensory problems can affect virtually all aspects of life, it is very important that children with these issues begin treatment early.  A variety of techniques exist that are at least partly aimed at improving sensory processing, but children with more severe processing issues need a more sensory based program (Baranek, 2002).  Originally developed several decades ago by Dr. A. Jean Ayres, sensory integration (SI) was one of the first techniques to undertake the challenge of treating the sensory abnormalities seen in autistic disorder.  The classic approach is based on the theory that interruptions in neurological processing of sensory information disrupt the production of organized and purposeful behaviors, which are believed to provide the basis for the development of learning and skill (Watling & Dietz, 2007).  Therefore, SI is thought to enhance the processing of sensations in the nervous system through proprioceptive, tactile, and vestibular activities (Baranek, 2002), and this stimulation is thought to provide a stable foundation for the performance of adaptive behavior and learning (Watling & Dietz, 2007).  
Classical SI for children with autism is carried out by a trained occupational therapist.  The therapist’s job is to personalize the treatment plan to match each child’s specific sensory processing abilities and weaknesses, as well as follow the principles of SI (Watling & Dietz, 2007).  The SI sessions are one on one and typically occur one to three times a week in one hour sessions, and therapy may continue for several months or years depending on the child (Baranek, 2002).  Therapy usually takes place outside of the school setting because there is typically a lack of equipment at school (Baranek, 2002).  
If therapy is going to be successful, it should occur in a structured environment that emphasizes vestibular, proprioceptive, and tactile systems (Baranek, 2000).  The vestibular system is responsible for movement and our sense of balance, and if a child with autism has a problem with this system, they may frequently fall or trip, crave movement, or show reluctance to climb or swing (Wheble & Hong, 2006).  A variety of equipment is used to provide stimulation and help with problems related to this system.  Suspended swings, gliders, rolling objects, weighted vests, and spinning seats are all commonly used (Mailloux & Roley, 2004).  The proprioceptive system is responsible for the conscious awareness we have for our body, and children with autism that have problems in this area often are clumsy or have problems sitting down (Wheble & Hong, 2006).  Proprioception senses are stimulated by activities involving movement of the muscles and joints, so jumping hanging, pushing, and pulling are all common activities.  Trampolines, tires, and climbing structures are also frequently used to stimulate this system (Mailloux & Roley, 2004).  The tactile system is involved in protective and discriminative touch, and if children have problems in this system, they may withdrawal from being touched, refuse to eat foods or wear clothes with a particular texture, or dislike messy activities (Wheble & Hong, 2006).  To help stimulate this system, therapists use a variety of equipment that is focused on textures and deep pressure.  Beanbag chairs, play-doh, rice, brushes, ball baths, and water are all commonly used in tactile stimulation (Mailloux & Roley, 2004).
These strategies involved in classical SI are focused around the use of planned and controlled experiences of the senses, and the therapy is occupational based.  Hence, the interventions are focused on helping children develop skills necessary for life.  The activities are directed by the child, but the therapist should encourage production of functional and appropriate responses to the stimuli (Dawson & Watling, 2000).  A just right challenge is also utilized, so the therapist creates activities with achievable challenges.  The activities do incorporate a challenge, but the child should always be successful (Schaaf & Miller, 2005).  Tasks that meet the challenge are thought to keep the child’s interest and encourage further growth (Mailloux & Roley, 2004).  Furthermore, another key principle of classical SI is for the child to be intrinsically motivated and actively focused on play, so cognitive behavioral strategies or repetitive drills should not be utilized (Baranek, 2002).  
 A number of other SI programs have been developed throughout the years, and these approaches have typically been based on the foundations of classical SI.  However, the techniques generally differ in one or more areas.  Somatosensory and vestibular activities are important, but suspended equipment is not generally used (Baranek, 2002).  These techniques normally emphasize therapy that is adult-structured or passively applied, which differs from the child centered classical approach (Baranek, 2002).  In addition, a more cognitive approach is taken, which was not a focus in classic SI.  Altered forms of SI were more popular in the past, but they are used less frequently in treating children with autism today because more therapists prefer using a technique similar to that of classical SI.  Furthermore, very few studies have been found regarding the success of these programs (Baranek, 2002).   
Despite the fact that classical SI has been around for many years, there has been much controversy regarding the effectiveness because of the lack of operational definitions.  SI is individualized for each child, so the independent variable has been a challenge to replicate (Schaaf & Miller, 2005).  Researchers have also had trouble attaining a homogeneous sample, which is a problem that requires more research in itself.  Autism is a very heterogeneous condition, so more research is needed to better define the types of sensory abnormalities seen in children before empirical research on the efficacy of SI can happen (Tomchek & Dunn, 2007).  Furthermore, research has been conducted on sensory integration out of the context of occupational therapy, which was not the original intention, so these studies have been somewhat misinforming (Schaaf & Miller, 2005).  
Although there is criticism concerning SI, over 80 studies have been done regarding some aspects of the approach in the context of occupational therapy, and many of these studies have demonstrated that SI is effective or at least equally effective as other approaches (Schaaf & Miller, 2005).  Several studies have reported improvements in all intended outcomes, which include social interaction, openness to new activities, and response to holding, and another study reported moderately high effects in lessening hyper- responsive patterns in children (Baranek, 2002).  Unfortunately, far fewer studies have been done when compared to psychology or medicine though, which is partly due to the fact that occupational therapy is a relatively new field (Schaaf & Miller, 2005), but there is much interest in establishing a stronger evidence base.  As a result, more studies are beginning to emerge (Schechtman, 2007).  

The Lovaas Program 

Although SI is gaining more recognition as a form of treatment for autism, more research is necessary to better define the application of the program.  However, there are a number of behavioral and educational strategies that are frequently used with children that have been diagnosed with autism, and much more research exists on the effectiveness of some of these approaches (Baranek, 2002).  Furthermore, when SI is utilized, it is often used in conjunction with behavioral and educational approaches because it typically does not address the social and communication impairments of the disorder (Baranek, 2002).  Behavioral approaches use a number of techniques to teach new skills and change maladaptive behavior, while educational approaches place more emphasis on integrating children into normal school activities (Waters, 1990).  However, programs with an educational approach may use a combination of educational and behavioral strategies (Baranek, 2002).    

Many forms of treatment for autism have taken a behavioral approach, and more specifically, some of these programs have focused on the principles of applied behavioral analysis (ABA).  ABA has been around for many years and is very well known to the research community (Green, 2007), and this approach utilizes various strategies involving positive reinforcement, extinction, and punishment (Dunlap, Kern, & Worcester, 2001).  The work of Lovaas and his colleagues has played a particularly large role in this trend toward the use of ABA.  The Lovaas program is based on the operant conditioning model of behavior, but the program focuses more specifically on discrete trial training (DTT), which is a single strategy associated with ABA (Erba, 2000).  DTT focuses on positive reinforcement, which is believed to be the most significant means in changing behavior, and shaping, discrimination training, chaining, and contingency management are also utilized (Erba, 2000).  The primary strategy of the Lovaas program involves the use of the DTT session, which consists of four parts.  The trainer presents a stimulus for the child to respond, and the child responds.  The response is followed by a consequence, and then, a short break takes place before the next command (Erba, 2000).  

Lovaas and his colleagues started the Young Autism Project (YAP) in 1970, which is the basis of the Lovaas program.  The YAP was developed to model the ideas of Lovaas and his colleagues, and the goal of the program was to maximize the behavioral gains of young children with autism (Lovaas, 1987).  Children generally entered the program around the age of three, and they were expected to participate in the program for at least forty hours a week for two to three years (Lovaas, 1987).  YAP relied on the use of DTT and also obedience with simple commands, such as “sit down” or “put here”.  If a child responded aggressively or in other inappropriate ways, the behavior was ignored or the child was put in time out.  In some cases, physical and verbal punishments were used, such as a slap or a loud “no”.  However, if the child responded appropriately, the behavior was reinforced (Lovaas, 1987).  The goals for the first year were to reduce aggressive and self stimulating behavior, as well as gaining compliance with simple requests and teaching imitation.  The second year focused on teaching expressive and abstract language and how to interactively play with peers, while the third year emphasized emotion, academic skills, and observational learning (Lovaas, 1987).
Results from the YAP program and follow up studies found that nearly 90% of the children in the experimental group made substantial improvements in intellectual functioning, and these children also had fewer limitations when they entered school (Gresham et al., 1999).  Furthermore, the researchers found that almost half of the children in the program had acquired normal intellectual functioning at the end of first grade, and some of these children demonstrated above average abilities by adolescence (Lovaas, 1987).  Parents also reported normal adaptive behavior and personality (Lovaas, 1987).  However, although there is a considerable amount of evidence supporting the efficacy of the Lovaas program, there has been controversy and criticism over the years.  Researchers have questioned the internal and external validity of the program, as well as the use of physical punishment in the original study (Gresham et al., 1999).  There were also concerns regarding the methodology, such as lack of random assignment and poor equivalence of the control and experimental group (Shea, 2005).  As a result, multiple sites are replicating the treatment to resolve these problems, which means that more outcome data will eventually be available (Erba, 2000).  Regardless of the criticism, many people still argue that the Lovaas program is one of the most effective interventions in the treatment of autism (Waters, 1990),
Division TEACCH

In addition to behavioral programs, there have also been numerous educational programs created, and one of the most well known and successful programs has been the Treatment and Education of Autistic and Related Communication Handicapped Children (TEACCH) program (Panerai et al, 2002).  Division TEACCH is a statewide program in North Carolina that was developed to help individuals with autism and their families deal with the frustration and stress associated with the disorder (Schopler, 1997), and TEACCH is an eclectic program that uses behavioral and cognitive approaches (Erba, 2000).  This program was developed over thirty years ago in reaction to the mistaken belief that parents were the cause of autism.  However, instead of placing the parents in therapy as early programs often did, these researchers felt that the parents were the most important aspect of the child’s recovery, so they treated the parents as partners instead and involved them in the process of therapy (Schopler, 1997).  When developing the program, researchers largely relied on suggestions from parents, and the three main focus areas of the program were formed from the parent’s suggestions.  Home adjustment, education, and community adaption are the three areas that are thought to be most important in the child’s life, so the goal of TEACCH is to bring about positive change in all of these areas (Schopler, 1997).


Home adjustment is the main concern of Division TEACCH, so there is an emphasis on helping parents cope with the special needs of their autistic child.  Various TEACCH centers were established throughout North Carolina, and these centers offer diagnostic assessment, training for the parents, and support.  Social skills and vocational training are also present, as well as case management (Schopler, 1997).  After home adjustment has been solved, education is the next area addressed in the program.  Children with autism were once considered to be incapable of intelligence, so they were excluded from public schools and put in mental health facilities (Schopler, 1997).  However, when TEACCH was created, eleven classrooms were funded so that the children could go to public school, and the classrooms were so consistently effective in providing education that there are now over 265 TEACCH classrooms throughout North Carolina.  The final concern expressed by the parents was community adaption (Schopler, 1997).  Parents were worried about the relationship their child would eventually have with the community, so the first priority of TEACCH was to educate communities on the special needs of individuals with autism.  The development of cost-effective services was the second priority, and over the past thirty years, this idea has led to the development of the classrooms, preschools, summer programs, group homes, job coaching, and a number of other services (Schopler, 1997).  Furthermore, TEACCH is unique in that these services are provided for the individual and family for the rest of their lives, so people of all ages are able to reap the benefits of this program (Erba, 2000).

In regard to the efficacy, Division TEACCH has gained considerable credibility over the years.  In 1971, Leo Kanner wrote a letter stating that “their educational approach, including parents, offers the best treatment available for these children to date” (Schopler, 1997, p. 787), and various clinicians from abroad have been very enthusiastic about TEACCH and have developed similar programs in their own countries.  Parents have also been immensely satisfied with the program (Schopler, 1997), and research findings have supported specific intervention strategies of the program.  Improved IQ scores were found in seven and nine year old children who first participated in the program between ages three and four, and scores improved regardless of the intensity of the program.  Furthermore, researchers have found that children who participated in the less demanding TEACCH program have outcomes that are three to four times greater than children in the control group (Erba, 2000).  Studies have also found that children who spent four months in therapy in their home generally gained about nine months developmentally (Gresham et al., 1999), and TEACCH services have also helped children with autism perform more independently in their communities as adults (Ozonoff & Cathcart, 1998).  However, an empirical study has not been published that has examined the program comprehensively, so additional research is needed to better understand the entire effects of TEACCH on children (Erba, 2000).
Conclusion

Autism clearly poses many unique challenges because of the range of varying symptoms, and it may seem to some that children diagnosed with this disorder have a bleak future.  However, although criticism does exist for essentially every form of treatment available, there is still much hope for children with autism, and if treatment is received early, children have a much better chance of leading a more independent life.  Furthermore, despite the lack of evidence, many researchers do believe that sensory integration is a promising form of treatment, and the Lovaas program and Division TEACCH are very well respected by parents and appear to produce positive outcomes.  Nevertheless, more research is needed to test the efficacy and improve on several aspects of these programs.  Researchers have come a long way in the past twenty years though, and with many people still diligently working to discover the cause, the prospect of finding a cure in the near future is good.
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