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<+ LEARNING WITH MS. HARRIS: The Need to Learn More

Ms. Harris is amassing a great deal of information about ASD. She treas-
ures the insight into family life provided by Ms. Owens and accompanied
ber to a parent support meeting where Ms, Harris continued to be amazed
at the parents’ resilience in facing the daily challenges their children
Dresent. Although Ms. Harris laughed about becoming as pedantic as some
individuals on the spectrum, she talked about ASD to anyone who would sit
still. At dinner with a group of ber friends one evening, however, Ms. Harris’s
sense of superior knowledge vanished as ber friends started asking
questions.
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“OK, so some kids bave autism and some kids bave Asbergers,” stated
Leia.

“AsPERgers,” corrected Ms. Harris.

“Yeab, right,” replied Leia, ‘Anyway, so why do they call them that?”

“Ob, I know;” said Franklin. “They got the name autism from that kid
on St. Elsewhere on TV

“No way,” shouted Twyla. “Dustin Hoffman did Rain Man before that. The
name came from bim.”

“That's right,” responded Franklin. And I remember when Dustin
Hoffman said be interviewed some guy named Joseph Sullivan in order
to prepare for the part. Wonder where Joseph came up with the name?”

“I think 'AsPERgers’”, said Leia, pronouncing carefully, “sounds like
some kind of detergent.”

“Ob, and I beard that kids get autism from their parents,” interfected
Twyla.

Ms. Harris, dizzy from all the banter, realizes she bas no idea where the
terms came from or when they were first applied. She vaguely recalls one
of ber professors saying the term bad something to do with the Greeks,
which would certainly predate the kid on St. Elsewhere as well as Dustin
Hoffman. Could there be any trutb to the idea that parents cause autism?
For the first time in weeks, Ms. Harris changes the subject to something
otber than ASD and eats the rest of ber meal very quietly.

AUTISM THROUGH HISTORY

Autism is not a new disability. Individuals have demonstrated the character-
istics associated with Autism Spectrum Disorders (ASD) for thousands of
years. Long ago, children born with autism probably suffered the same fate
experienced by babies born with any disability. Infants and children seen as
defective were abandoned in remote areas and left to die (Kirk, Gallagher, &
Anastasiow, 1993). Indeed, in 1799, Jean Marc Gaspard Itard made history in
special education when a child named Victor, who had been found living in
the woods among wolves, was brought to him. Itard determined to demon-
strate that he could socialize the boy (Itard, 1806/1962; Lane, 1976). Victor’s
ability to survive alone in the wilderness indicates that he was not an infant
when abandoned but older, yet his behavior was viewed as uncontrollable.
This would be consistent with the presence of autism. Although most in-
stances of autism are present at birth, many children, particularly those born
centuries ago, might not have been perceived as markedly different until
they were 3 or 4 years old or even older. Itard wanted to prove that appro-
priate instructional techniques could teach a boy as wild as Victor. Unfortu-
nately, Victor proved to be resistant to Itard’s efforts, and Itard deemed his
experiment a failure. Given his abandonment and his resistance to Itard’s
efforts, it is highly likely that Victor had autism.

Victor is not an isolated example of the historical presence of ASD. A num-
ber of feral children (children growing up isolated from humans, said to be
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raised by animals) have been described in the literature, including Kaspar
Hauser and the "wolf-girls” of India (Candland, 1993; MacLean, 1977; Newton,
2003). Frith (2003) marvelously recounts the story of Peter, the Wild Boy of
Hanover, who was discovered in Germany when he was about 12 years of
age. Peter, who captured the interest of King George I and Queen Caroline,
never learned to speak even though he was given every advantage. However,
Peter loved music and would hum tunes he heard.

Although ASD, like many other disabilities, has been present in humans for
centuries, efforts to educate individuals with disabilities have been a rela-
tively recent phenomenon. Specialized instructional techniques and schools
for students with disabilities did not appear in the United States until after
the 1820s, and then they focused primarily on individuals with peripheral
sensory disabilities, such as the blind or deaf (Hallahan & Kauffman, 2003).
Even with the legislation of compulsory education toward the end of the
nineteenth century in the United States, it was still not compulsory for chil-
dren with disabilities to attend school. This did not keep interested individ-
uals from providing training and education to persons with disabilities, but
it was more often with private than public services.

Kanner’s Use of the Term Autism

Toward the middle of the twentieth century, a psychiatrist at Johns Hopkins
University named Leo Kanner began to notice similarities among a group of
children who had been brought to him for diagnoses and treatment. Kanner
published an article in which he described these 11 children (Kanner, 1943)
as having marked differences in their ability to socialize with others and ex-
treme rigidity in their behaviors. Although the term had been used in the
early 1900s by Bleuler to describe socialization deficits and a singular focus
on personal interests in persons with schizophrenia (Bleuler as cited in Frith,
1991), Kanner was the first to apply the term autism to a group of children
who were demonstrating remarkably similar behavioral features.

The Greek root of the term autism is autos which roughly translates as
self. Autos is also the root for the word automatic which is equated with in-
dependent functioning without the need for external input (like an auto-
matic transmission or an automatic dishwasher). Kanner viewed the children
as demonstrating little need for interaction with others and viewed them as
being self-absorbed and self-satisfied. Therefore, he used the term autism to
characterize the children’s behaviors (Volkmar, Carter, Grossman, & Klin, 1997).

Much of what Kanner described about those children’s characteristics
form the basic description of individuals who have what is now termed
classic or Kannerian autism. However, Kanner made a few assertions that
have proved inaccurate. First, Kanner noted that the children lacked any ob-
vious physical differences, so the condition could not have been organic
(i.e., not a congenital condition or some type of birth defect) and therefore
would have no associated medical conditions. Today it is recognized that
autism is an organic disorder (present at birth) and may be associated with
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other medical conditions such as seizure disorders, Cornelia de Lange syn-
drome, Fragile X, William’s syndrome, tuberous sclerosis, and Landau-Kleffner
syndrome (Canitano, Luchetti, & Zappella, 2005; Rutter, Bailey, Bolton & Le
Couteur, 1994).

Second, Kanner noted that the children he examined all had intelligence
quotients Qs) in the normal range, and stated that children with autism
would have normal intelligence. Researchers today document that the majority
of individuals with autism demonstrate some level of mental retardation @i.e.,
IQ < 70; Fombonne, 1999; Rutter et al., 1994). Kanner used the term
functionally retarded to refer to the children’s dysfunction in the presence
of what he thought was normal intelligence. Kanner's position that the chil-
dren with autism had a normal or brilliant innate capacity which was not be-
ing exhibited continues to be believed by many people today, even in the
face of evidence to the contrary.

Finally, Kanner certainly saw a skewed population. In the 1940s, the par-
ents who brought their children to his office at Johns Hopkins University
were university professors and other professionals who probably earned
enviable salaries. This led Kanner to conclude that autism would occur only
in families of higher socioeconomic status. Today it is recognized that autism
occurs in families at any and all income levels and is not unique to the
wealthy. Because of a presumed focus on their career rather than their chil-
dren, Kanner also postulated that the parents played a role in the develop-
ment of autism. Today it is recognized that the only role parents play might
be via genetics (Szatmari, Jones, Zwaigenbaum, & MacLean, 1998).

In 1908, even before Kanner began to study this group of children, a spe-
cial educator in Vienna, Theodor Heller, was describing children who appar-
ently had typical early development but then regressed severely as exhibited
by their lack of language, interest in others, and relatedness. In addition to
social withdrawal, children with “Heller's dementia infantilis” engaged in
bizarre and perseverative, or repetitious, motor behaviors as well as sensory
avoidance (Yakovlev, Weinberger, & Chipman, 1948). Today, Heller’s syndrome
is synonymous with what some view as a type of autism called childhood dis-
integrative disorder (CDD) (Malhotra & Gupta, 1999), described in Chapter 1.

Asperger Describes a Similar Profile

About the same time that Leo Kanner was studying the similarities in chil-
dren who had been brought to his clinic, Hans Asperger, a doctor in Vienna
during World War II, wrote about four young boys (6 to 11 years old) who
were seen at the University Paediatric Clinic at which he worked. In what
would become his second doctoral thesis, Asperger wrote that the boys all
seemed to have “clever-sounding language” (Frith, 1991, p. 10) with obvious
differences in nonverbal communication, including unusual eye gaze,
prosody, voice tone, and gestures. Asperger described the boys as having
typical intellectual abilities but inept social skills. He reported being con-
cerned about how frequently the boys were bullied and teased by their peers
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at school. They also experienced motor problems and were clumsy, and they
had severely restricted interests, including obsessively collecting unusual
objects. Asperger described the boys’ egocentrism and pursuit of circum-
scribed interests as leading to aggression, noncompliance, and negativism
(Asperger, 1944/1991). These differences in behavior seemed to emerge in
the second year of the children’s lives, and the boys had family histories of
such differences. Autistic psychopathy is the term Asperger used to desig-
nate the boys’ condition. Although this term is unusual by today’s standards,
it simply reflects that Asperger believed the boys’ condition to be stable as
opposed to progressive (Frith, 2004).

Asperger’s work was relatively unknown in English-speaking countries
until Wing (1981) wrote a series of case studies profiling the syndrome. It is
from Wing'’s writing that the term Asperger syndrome (and more recently,
simply Aspergers) began to be used rather than autistic psychopathy. With
the translation of Asperger’s work into English (Frith, 1991), more people
became aware of the syndrome that was eventually associated with similar
pervasive developmental disorders in the DSM-IV. Currently there is
great disagreement regarding the similarities and differences between high-
functioning autism and Aspergers, with some arguing a lack of distinction
(Howlin, 2003) and others claiming the presence of clinical and neurobio-
logical uniqueness (Rinehart, Bradshaw, Brereton, & Tonge, 2002). Asperger
(1977) believed the syndrome he defined was different from Kanner's autism.

As with Kanner’s observations, many of the characteristics described by
Asperger and associated with Asperger syndrome continue to be accurate
today. And like Kanner, Asperger made several assertions that have now
been proved incorrect (Frith, 2004). First, since he had met only males with
the characteristics, Asperger indicated that this condition would occur only
in males. In reality, although at a smaller percentage, Asperger syndrome is
also observed in females. Second, in the late 1940s, Asperger suggested that
individuals with this syndrome would demonstrate unusual intellectual abil-
ities. The DSM-TVTR contains normal intelligence as a criterion for Asperger
syndrome, although some individuals with Asperger syndrome may test in
the range of mild intelectual disabilities. Finally, Asperger described the
males he studied as having good language skills. Today, it is recognized that
individuals with Asperger syndrome may have excellent vocabularies and pos-
sess the ability to talk incessantly (Ghaziuddin & Gerstein, 1996), but there may
be delays in the emergence of language, difficulties with the pragmatics (use)
of language, and an inability to understand nonliteral language (Ghaziuddin &
Gerstein, 1996; Mayes, Calhoun, & Crites, 2001; Minshew, Goldstein, Muenz, &
Payton, 1992; Young, Diehl, Morris, Hyman, & Bennetto, 2005).

ETIOLOGY OF AUTISM SPECTRUM DISORDERS

The etiology is the assignment of cause or source for a disorder. As re-
searchers began to describe and define the conditions that now fall under
the broader category of ASD, there was speculation about what causes such
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dramatic differences in behavior and learning. From the 1940s until the late
1960s, the predominant theory was that psychological factors caused autism.
According to this theory, a healthy child was born into an environment
where she or he did not feel loved and accepted (Rank, 1955). Because of
the extreme psychological stress related to this absence of affection, the
child would turn inward and become isolated from, and unresponsive to, the
outside world. This theory held the parents responsible for the child’s
condition, placing specific blame on the mother for being cold and unloving
and for not being more emotionally available to the child. Indeed, Bruno
Bettelheim (1967) used the term “Refrigerator Mother” to refer to the root
cause of a child’s autism. Treatment for children with autism during this time
was solely directed at the parents, with mothers being subjected to hours of
psychoanalysis to determine why they failed to love their children enough.
Blame was extended to the fathers, who were also made to endure psycho-
analysis to identify their shortcomings and their contribution to their child’s
condition.

As it became apparent that the parents were operating from love and for
the best interests of their children, the perception that autism was caused by
“Refrigerator Parents” gradually lost favor. The etiology of autism continued
to exist in the psychological realm, however. The empbhasis shifted from the
actions and inactions of the parents to the children’s environments. The
“deprived” environment theory gained in popularity and suggested that the
children had to turn inward to escape from external environments that they
found deplorable. Children with autism were still believed to be born healthy
and capable of typical development, but were then forced to retreat into
their own worlds due to inadequate home environments. Because of glaring
contradictions based on the presence of stimulating and favorable environ-
ments, the deprived environment theory was soon replaced by a more rea-
sonable theory for the etiology of autism. However, it would be years before
the originally held etiological misconceptions that psychological factors
caused autism would be totally discredited. Although there have always been
those who maintain that autism is present at birth and caused by something
intrinsic to the child, an impressive body of research now demonstrates that
ASDs are related to neurological dysfunctions of unknown origins.

NEUROLOGICAL DIFFERENCES

There is consensus that ASD are neurodevelopmental disorders of prenatal
origin (Bailey, Phillips, & Rutter, 1996). This fact is received as both good and
bad news. The good news is that attributing the etiology to the individual’s
neurological system eliminates useless exploration of psychological deter-
minants. The news is also good because of the brain’s ability to compensate
for some defects or lesions (injuries). The bad news is that science knows
relatively little about the brain in typically developing populations, much less
in populations where the brain is known to be different (Lord & Bailey,
2002). For individuals with ASD, the heterogeneity of the population further
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complicates the study of neurological development and functioning (Lord,
Cook, Leventhal, & Amaral, 2000).

The majority of what is known about the brains of individuals with ASD
comes from three branches of investigation (Lord et al., 2000; Pickett, 2001).
Researchers evaluate the brains of individuals with ASD by examining them
after death or through neuroimaging procedures while the person is alive (the
most common procedures being EEG, CT, PET, MRI, and fMRI). Researchers
also study brains of typically developing people and make inferences regarding
differences. Finally, researchers create animal models, in which the neural
systems of the animals are aitered to see how behavior is affected (e.g., re-
moving part of the animal’s brain). The use of animal models can be sugges-
tive but caution is warranted because it is likely that differences exist
between species (Lane, 2002). What becomes confusing across these types
of analyses is that there is great variety in the neurological differences ex-
hibited by individuals with ASD.

Although the brain is labeled with separate and distinct terms, it functions
only because of the interdependence of the components. For example, the
amygdala can be labeled on the diagram of the brain. Serotonin, a neuro-
chemical, can be measured. Neuroimaging can reveal brain structures and
activity. However, the brain functions as a result of the structural, chemical,
and functional components working together; they would be useless in
isolation. This is an important consideration to keep in mind when reading
the results of research conducted on individual components in order to
guard against simplistic conclusions drawn from limited data on isolated neu-
rological aspects (Goodman, 2002). For example, finding chemical differ-
ences may indicate that there are also structural and functional differences
that have not been detected (Santangelo & Tsatsanis, 2005).

Even with the caution against overgeneralizing research results, research is
critical for enhancing an understanding of the neurological differences in
individuals with ASD for the purposes of developing genetic, pharmacologi-
cal, and behavioral interventions (Pickett, 2001). The summary of research
provided here of the structural, chemical, and functional aspects of the neu-
rological system are intended to lay a foundation for understanding why indi-
viduals with ASD might behave the way they do and how their neurological
systems may predispose them to interact with the world differently.

STRUCTURAL DIFFERENCES

The inconvenience, expense, and reluctance on the part of participants who
are involved in studying the brain results in only small samples of a popula-
tion being studied. Historically, the studies of the human brain in persons
with autism were limited to those conducted during autopsy or done using
unwieldy and expensive equipment. Kanner (1943) noted that the heads of
his 11 subjects were larger than normal, suggesting differences in brain size.
Kanner’s suspicions were confirmed when it was found that the brains of
autistic children who were younger than 12 years of age were found to be
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slightly heavier and with more volume than those of their matched controls
(Bailey, Paiferman, Heavey, & Le Couteur, 1998), whereas conclusions about
the brain structure of autistic adults were inconsistent (Dekaban & Sadowsky,
1978; Rakic, 1971; Rakic & Sidman, 1970). These differences could be attri-
buted to one or a combination of factors including an interruption of normatl
maturation in the limbic system, a change in prenatal neural development in
the first 30 weeks of gestation, or initial swelling of the brain followed by
atrophy and cell loss (Kemper & Bauman, 1998).

Courchesne, Redcay, and Kennedy, (2004) found evidence to support the
third of the possible factors influencing the size difference. He noted that
children with autism have small head circumferences at birth but experience
a period of rapid head growth between 6 and 14 months of age. The rapid
period of growth appears to affect a disproportionate increase in the volume
of the white matter relative to the gray matter, which connects the cerebral
cortex to other areas of the brain (Filipek et al., 1992). The theory is that this
rapid period of growth that selectively affects only certain parts of the brain
may impede interhemispheric connectivity, making it difficult for the infant
to interact with the environment. The overgrowth could result from inflamma-
tion of the brain based on innate immunologic problems (Vargas, Nascimbene,
Krishnan, Zimmerman, & Pardo, 2004) influenced by genetics or exposure to
neurotoxins. Whatever the cause, these defects in neural maturation affect
cortical organization and the brain’s capacity for learning. The overgrowth
could lead to fewer neural connections and decreased brain size (Akshoomoff,
Pierce, & Courchesne, 2002). Dementieva et al. (2005) reported that 35% of
their 364 participants experienced accelerated head growth during the first
2 months of life. However, they correlated this finding to higher levels of
adaptive functioning and less social impairment.

In addition to considering the brain as a whole, various substructures of the
brain have been examined to determine whether differences exist in individ-
uals with ASD. A number of structures in the brain have been examined with
the majority of the research being conducted on the brainstem, limbic system,
cerebrum, and cerebellum. As mentioned, these findings are merely suggestive
since they attempt to isolate individual parts of a complex whole. However,
even rudimentary knowledge of a simplified approach to understanding the
brain provides educators with excellent insight regarding the implications of
neurological differences found in some individuals with ASD. Figure 2.1 con-
tains a diagram of the major brain structures that will be discussed.

Brainstem

The brainstem controls basic functions such as breathing, eating, balance,
reflexes, and motor coordination. The brainstem also influences waking,
sleeping, arousal, and focus of attention, and it helps regulate sensory input
and motor output. In individuals with ASD, a fondness for twirling and other
self-stimulatory behavior was seen as indicative that the brainstem needed
more stimulation (Wong & Wong, 1991). Researchers noted that children
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Cerebrum (Cerebral Cortex)
Responsibie for higher cognitive
functions, generai perceptions,
and behavioral reaclions.

Limbic System

Includes the hippocampus and amygdala.
Important for ali aspects of social and
emotional behavior. Influences drive,

motivation, and affect. Supports

representational memory needed for Brain Stem

generalization.

FIGURE 2.1

Amygdala

Cerebellum

Important for balance,
body movemenls, and
coordinalion. Conlains
sensory filters and
supports abiiily 1o
anlicipate and predicl
events. Also involved in
modulating atlenlion.

Hippocampus

Controls basic functions such as breathing,
digestion, balance, motor coordination, walking,
and sleeping. Helps regulate sensory input and
motor outpul. Passes messages between various
parts of the body and Ihe cerebral cortex.

Major Brain Structures Researched in ASDs
Source: Provided by Brian Brockway, Brockway Biomedical Studios.

with ASD moved differently. Attempts to turn the head resulted in the whole
body turning. Additionally, researchers noted that children with ASD retained
their primitive reflexes longer than typically developing children and expe-
rienced more sleep disturbances (Limoges, Mottron, Bolduc, Berthiaume, &
Godbout, 2005; Schreck, Mulick, & Smith, 2004; Tani et al., 2004). Likewise,
individuals with ASD react differently to sensory stimuli, with some being
overly responsive to sounds or touch and others being noticeably less
responsive (Rogers, Hepburn, & Wehner, 2003).

Early nystagmus studies suggested differences in the brainstem. These
studies evaluated the eyes of individuals who were subjected to rapid
spinning and then stopped suddenly. In most typical individuals, the rapid
spinning produced side-to-side bouncing of the eyes. But this was not so for
subjects with autism; their eyes did not bounce in response to the spinning.
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Differences have also been shown in tissue samples from the brainstem of a
woman with autism (Rodier, 2000). In the analysis, the scientists discovered
that the brainstem was shorter, had a smaller facial nucleus (400 v. 9,000
cells), and was missing the superior olive. The facial nucleus is responsible
for controlling the muscles for facial expressions, and the superior olive acts
as a relay station for auditory information. This preliminary study demon-
strated that the brainstem of this woman with autism was different, and the
mechanisms for controlling facial expressions and processing auditory infor-
mation were missing or diminished. Rodier’s research corroborated the work
by Tanguay and Edwards (1982), who suggested that brainstem differences
could distort auditory input, negatively affecting language and cognitive
development. Individuals functioning on the lower end of the spectrum may
experience more of an auditory delay (Wong & Wong, 1991) than individu-
als functioning on the higher end of the spectrum (Courchesne, Courchesne,
Hicks, & Lincoln, 1985). However, for those individuals functioning on the
higher end of the spectrum, problems comprehending spoken language may be
as detrimental as the problems perceiving auditory input (Mayes et al., 2001).

Limbic System

The limbic system has received considerably more attention than the brain-
stem, primarily due to the demonstration of autistic-like behaviors in animals
that have had their limbic systems altered. The limbic system, which includes
the hippocampus and amygdala, provides the foundation for ail aspects of
social and emotional behavior. It allows people to gather psychological
meaning from events and influences drive, motivation, and affect. The limbic
system is also credited with creating a desire for social and emotional con-
tact Joseph, 1999). In research on adult rats, those who are inflicted with
lesions to the hippocampus complex become hyperactive, demonstrate
stereotypic motor behaviors, and respond unusually to novel stimuli (Kimble,
1963; Roberts, Dember, & Brodwick, 1962). Some animals with limbic system
lesions become overresponsive to touch, temperature changes, lights, and
sounds (Green & Schwartzbaum, 1968). When lesions are made to the amyg-
dala in adult monkeys, they demonstrate a loss of fear, withdrawal, compul-
sive indiscriminate examination of objects, and a reduced ability to attach
meaning to events (Mishkin & Aggleton, 1981;Vergnes, 1981). In addition to
these outcomes, the animals experience severely impaired cross-modal
associative memory (Murray & Mishkin, 1985), which means they have
problems recognizing by sight something previously touched or tasted and
therefore demonstrate an impaired ability to generalize.

The inability to generalize affects the development of representational
memory (Mishkin & Appenzeller, 1987; Murray, 1990; Squire & Zola-Morgan,
1991). Representational memory involves all sensory modalities and
mediates the processing of facts, experiences, and events. Representational
memory develops over time as neuronal circuitry matures, but appears to
be abnormal in persons with ASD (Bauman, 1997). What appears to be
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deterioration in some young children identified as having ASD may just be
the emergence of the abnormality in representational memory (Kemper &
Bauman, 1998). Another type of memory, habit memory, which resides in
systems within the cerebral hemisphere, does not appear to be abnormal in
individuals with ASD.

Habit memory occurs with the repeated presentation of the same stim-
ulus and allows for automatic connections between those stimuli and the ex-
pected responses. Because of repeated pairings, habit memory is not a
conscious process. For example, when the phone rings, the automatic re-
sponse is to answer it. When driving, it is automatic to slam on the brakes if
the car in front stops suddenly. Habit memory appears to be intact in indi-
viduals with ASD and repetitive pairings of stimulus-response, such as what
occurs in discrete trial training, capitalizes on that fact. Unfortunately, as an
unconscious process and specific to the repeated trials, habit memory does
not usually lead to the reliable or functional use of the skills learned in this
method; however, habit memory can allow individuals to memorize facts or
acquire specialized skills in areas of their fixation (e.g., playing the piano and
drawing). In addition to good rote memorization, reliance on habit memory
without representational memory can lead to preoccupations with a narrow
range of activities and interests as well as a need for sameness (Kemper &
Bauman, 1998).

The limbic system matures across time, requiring social, emotional, and
environmental stimulation during the first years of life to function properly
(Joseph, 1999). For example, the limbic system supports the preference
young infants have for any human face. Infants later identified as having ASD
do not show a preference for faces (Pascalis, de Schonen, Morton, Deruelle,
& Fabre-Grent, 1995), instead orienting more frequently to objects (Dawson,
Melizoff, Osterling, Rinaldi, & Brown, 1998). By about 8 months of age, typi-
cally developing infants show a preference for their mother’s face over other
faces, and shortly after that will discriminate between faces of people they
know and faces of strangers. Some young children with ASD fail to show a
differentiated response to their mother's face over a stranger’s (Dawson et al.,
2002), which may diminish the subsequent development of emotion and at-
tachment. Although typically developing infants form attachments early in
life, some children with ASD have been found to show preference for and at-
tachment to their caregivers between 3 to 5 years of age (Sigman, Dijamco,
Gratier, & Rozga, 2004). The development of attachment, which appears to
be influenced by the limbic system, may be affected by mental age (Rutgers,
Bakermans-Kranenburg, van Uzendoorn, & van Berckelaer-Onnes, 2004).
Individuals with ASD may demonstrate unusual attachments (Rogers, Ozonoff,
& Maslin-Cole, 1993), with strong attachments to objects (Volkmar et al., 1994).

Given that the limbic system matures over time, researchers wondered if
early damage to the limbic system would produce the same effects as dam-
age inflicted to the limbic systems of adult animals. Researchers found that
when the amygdala is altered or removed in very young animals, differences
in behavior do not occur immediately as they had with the adult animals, but
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emerge over time (Bachevalier & Vargha-Khadem, 2005). After about 8 months,
the animals withdrew socially and did not interact well with other animals.
At 3 years of age, the animals were not only socially deficit, but also hyper-
active (Thompson, 1981). When both the hippocampus and amygdala were
altered in neonatal nonhuman primates, a period of typical development was
followed by the emergence of behavioral abnormatlities that included stereo-
typies (rocking, crouching, doing somersaults); tantrums in novel situations;
blank, expressionless faces; unusual posturing; and poor eye contact
(Bachevalier, 1991, 1994). Unlike the adult animals, the animals with early
insults did not demonstrate a loss of fear (Bachevalier, Milkova, & Mishkin,
2001). The behavioral manifestations were slightly different among animals
even though lesions were inflicted on the same areas of the brain. The impli-
cations of this research suggest that limbic system problems, present at birth,
may not manifest noticeably until about 2 or 3 years of age. Some post-
mortem studies on the brain have found structural abnormalities within the
limbic system (Kemper & Bauman, 1998).

Cerebrum

Unusual findings on computerized tomography suggest the presence of left
hemisphere processing deficits that interfere with integration of various
systems of the brain. Behaviorally, researchers have noted that some individ-
uals with ASD fail to develop a right ear advantage, as is commonly seen in
the population of persons without autism. While not conclusive (Rinehart,
Bradshaw, Brereton, & Tonge, 2002), some behavioral observations would
suggest that individuals with autism (as opposed to Asperger syndrome)
have left hemisphere deficits because of their greater problems with spoken
language (Dawson, 1983; Rumsey, 1992), whereas individuals with Asperger
syndrome may have more right hemisphere difficulties because their lan-
guage is relatively intact (when compared to individuals with autism). Addi-
tionally, the differences in the white matter of the brain among individuals
with Asperger syndrome may be similar to differences seen in those with
nonverbal learning disabilities (Rourke, 1989; Tsai, 1992).

Cerebellum

Researchers have found differences in the size of the cerebellum in individ-
uals with ASD (Courchesne, Yeung-Courchesne, Press, Hesselink, & Jernigan,
1988; Miles & Hillman, 2000; Saitoh & Courchesne, 1998). In addition to
assisting in the regulation of emotion and higher level thinking (Kemper &
Bauman, 1998), the cerebellum plays an important role in learning associa-
tions that allow individuals to anticipate and prepare for upcoming events
(Grafman et al., 1992; Leiner, Leiner, & Dow, 1987). Individuals with ASD do
not lack associative learning, but often their associations are considered un-
usual. For example, the teacher of a child with autism introduced a daily pup-
pet activity by gently bopping the child on the head with the puppet and
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saying “hello.” During an assessment in a clinic, the child picked up an avail-
able puppet and bopped himself on the head, much to the dismay of the
evaluators, who thought he was being selfabusive. Fortunately, the teacher was
watching from behind a one-way mirror and was able to explain the association
the child had acquired.

Without the development of appropriate associations, it is difficult to pre-
dict what will happen next. That makes it hard to prepare for upcoming
events because a majority of cerebellar activity goes toward figuring out
what is happening. As an individual develops associations and increases pre-
dictability, he can focus attention elsewhere. If, however, his routines are dis-
rupted, it may be difficult for him to predict what will happen next and he
must concentrate on trying to determine that. For example, most people
drive the same route to go home from school or work. Since the trip is pre-
dictable, the driver can think of many other things while driving and even
engage in nondriving activities like eating and talking on a phone. However,
if there is a wreck and traffic is being diverted, the driver must pay attention
and devise an alternate route to get to the destination. She may discontinue
the call, stop eating, and even turn off the radio. As predictability decreases,
the need to concentrate increases. Imagine what it must be like for students
whose cerebellar differences make associations and predictions difficult.
They must spend a great deal of energy trying to figure out what is going on.
This goal will be much easier if everything stays the same and there is little
variability in schedules, routines, or even furniture arrangements (Volkmar,
Carter, Grossman, & Klin, 1997; Steingard, Zimnitzky, DeMaso, Bauman, &
Bucci, 1997). Indeed, students functioning on the higher end of the spec-
trum have been found to have typical motor execution but were unable to
anticipate which motor movements were needed for an activity (Rinehart,
Bradshaw, Brereton, & Tonge, 2001), interfering with their ability to partici-
pate in sports.

In addition to the important role the cerebellum plays in prediction and
preparation (Courchesne & Allen, 1997), the cerebellum also contains the
brain’s filtering system by way of the Purkinje cells. The cerebellum in some
individuals with autism is 20-30% smaller than in those without autism, and
they have fewer Purkinje cells (Arin, Bauman, & Kemper, 1991; Bailey et al.,
1998; Kemper & Bauman, 1998; Ritvo et al., 1986). Without a filtering system,
all sensory information assaults the brain with the same intensity and impor-
tance. Irrelevant noises such as fans, airplanes, and distant noises are perceived
by the brain to be as important as the voice of a teacher (Teder-Silejirvi,
Pierce, Courchesne, & Hillyard, 2005). The lack of adequate sensory filtering
can also make certain fabrics or tags in clothing feel very uncomfortable.
The impact of a deficient filtering system is described more completely in
Chapter 5. Purkinje cell loss has also been found among individuals with
seizure disorders (Dam, 1992) raising an interesting question about the cor-
relation between Purkinje cell loss and seizure disorders, which can affect
a substantial minority of individuals with ASD (Canitano et al., 2005; Volkmar
& Nelson, 1990).
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The cerebellum also plays a critical role in the capture, maintenance, and
shift of attention between visual and auditory stimuli (Courchesne, Akshoomoff
& Townsend, 1992). Some individuals with ASD have been noted to have
difficulty disengaging from one stimuli in order to attend to a new stimuli
(Townsend, Courchesne, & Egaas, 1996), much like the behavior seen in a
typically developing 2-month-old (Landry & Bryson, 2004). In studies using
alternating stimuli, individuals with autism and without autism show that
they can shift attention from one stimulus to another, but it takes longer for
the shift to occur (Wainwright-Sharp & Bryson, 1993). Shifting attention is
easier if there is a cue (e.g., adult pointing) that stays in place (Bryson &
Landry, 1994; Townsend, Harris, & Courchesne, 1996) and sufficient time for the
shift to occur (Townsend & Courchesne, 1994). Klin, Jones, Schultz, Volkmar, and
Cohen, (20022) noted that individuals with ASD who are watching a movie
tend to focus on nonsocial stimuli, like a picture on the wall or a lamp, instead
of the human characters’ faces. Likewise, individuals with autism may be more
interested in details or the component parts, rather than the comprehensive
entity (Boucher & Lewis, 1992; Hobson, Ouston, & Lee, 1988; Langdell, 1978,
Tantam, Monaghan, Nicholson, & Stirling, 1989). This awareness of details is
documented by the finding that some individuals with ASD are able to locate
figures hidden in pictures better than individuals without ASD (Mottron, Burack,
Iarocci, Belleville, & Enns, 2003). Indeed, the tendency to focus on component
parts may lead to differences in processing facial information because they look
at others’ mouths rather than eyes to try to understand communicative content
(Klin, Jones, Schultz, Volkmar, & Cohen, 2002b; Langdell, 1978).

Abnormal development of the cerebellum interferes with the development
of other neurological systems. Indeed, differences in any area of neuroanatom-
ical development affect development of other areas of the brain (Kemper &
Bauman, 1998). Although some of the more researched neural systems were
described separately, the subsystems of the brain are highly interrelated, and
it is important to consider the intricate functioning of the brain as a whole
with many unexplained variances (Bailey, Phillips, & Rutter, 1996).

NEURAL PLASTICITY

The brain changes due to maturation and experience, modifying existing
neural circuitry and creating novel circuitry. The functions of an area of the
brain that is deficient or damaged may be taken over by another area of the
brain, particularly in terms of one hemisphere taking over responsibility for
specialized functions usually associated with the other damaged hemisphere
(e.g., language; Rutter, 2002). The term neural plasticity describes this
compensatory ability in the brain (Lenn, 1991; Nass, 2002). For people who
have had strokes or head injuries, rehabilitation techniques begun as soon as
possible following the trauma take advantage of the brain’s plasticity by com-
pensating for areas of the brain that have been damaged. Neural plasticity
may provide some of the explanation for why individuals with the same
initial neurological pathology can have different functional outcomes. Much

B o P S S LT




Historical Perspectives and Etiology of Autism Spectrum Disorders 61

of the emphasis on early intervention for children with ASD is based on the
hope that the strategies can facilitate the development of compensatory
brain activity and mitigate the effects of the neurological differences. How-
ever, researchers are beginning to realize that the behavioral manifestations
in ASD are the result of systems failures or lesions in both hemispheres of the
brain, not just pinpointed lesions to one hemisphere (Rutter, 2002), over-
whelming the capacity of neural plasticity. Intervention may certainly pro-
mote skill acquisition and improved performance, but may not result in
neural changes sufficient to compensate for deficits.

There is also emerging speculation that neural plasticity may actually
contribute to the development of ASD (Courchesne et al., 1992). The brain
develops through an individual’s experiences. For individuals with ASD, their
neurological differences tend to interfere with their experiences. For exam-
ple, differences in the limbic system may result in infants being more inter-
ested in objects than people (Dawson et al., 1998), which then does not
support the neural development of a preference for faces (Pascalis et al.,
1995; Werner, Dawson, Osterling, & Dinno, 2000). The neurological differ-
ences that are probably present at the time of birth (although they may not
manifest until later) set the stage for experiencing the world differently,
which then causes further changes in the brain (Kemper & Bauman, 1998).
Therefore, the neural reorganization that occurs because of the brain'’s
plasticity may be more harmful than beneficial because of the extension of
disrupted functioning to other neural systems (Bachevalier et al., 2001).
Although there is a clear genetic and biologic component for some neu-
roanatomical differences, an interesting question is whether subsequent
neurological differences that are evident in postmortem and neuroimaging
studies cause ASD or are the result of the individual having an ASD (Akshoomoff
et al., 2002; Bauman & Kemper, 2005).

CHEMICAL DIFFERENCES AND
PSYCHOPHARMACOLOGICAL TREATMENTS

In addition to structural differences that have been suspected or detected
among individuals with ASD, researchers have found chemical differences in
the neurology. Indeed, all of the major neurotransmitters (chemicals that
transport signals and messages in the brain) have been implicated in ASD, but
many of the research conclusions lack replication (Lord & Bailey, 2002). As
with the study of the structure of the brain, research on neurotransmitters
relies on the use of animal models and comparisons between individuals
with ASD and those with other clinical conditions, as well as inferences
made about neurochemistry by monitoring psychopharmacological (use
of medications to cause an effect on the mind) interventions. Medications
cannot be used to cure ASD; however, they can be used to address some of
the behavioral symptoms (Palermo & Curatolo, 2004). For example, a num-
ber of stimulant medications have been used to treat overactivity in individ-
uals with ASD (Nicolson & Castellanos, 2000).
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Many individuals with ASD may be prescribed medications as a primary
form of intervention (Aman, Van Bourgondien, Wolford, & Sarphare, 1995).
The challenge in using medications is to balance the benefit against the risk,
since all medications have side effects. For example, some medications carry
the risk of causing seizures. Those may not be the first choice for use with a
population already at high risk for experiencing seizures (Canitano et al.,
2005). Some of the stimulant medications may increase anxiety and stereo-
typies (Aman et al., 1995), which already exist at high levels in a number of
individuals with ASD (Bellini, 2004; Tani et al., 2004). Many of the medica-
tions used with individuals on the spectrum have a sedative side effect.
Although the sedation may reduce problem behaviors, it may also decrease
social interaction and reduce the student’s attention to learning tasks (Lord
& Bailey, 2002). However, without a medication, the student’s behavior may
preclude the opportunity for instruction. Additional medication may be
given to counteract the side effects of the primary medication, resulting in
the need for the student to take several medications each day. Medications
should be used in combination with other interventions that teach students
important skills.

Given the copious amount of research conducted on the neurochemistry
of individuals with ASD, it is disappointing that there are so few conclusive
answers. The lack of conclusive answers relates both to methodological
issues with some of the studies as well as to the unique responses of indi-
viduals to various medications. Serotonin has been the most consistently
implicated neurotransmitter in ASD and is of interest because of its role in
language production (Chandana et al., 2005) and sensory responses. A num-
ber of researchers have verified that about one-third of individuals with ASD
have elevated levels of serotonin (Anderson et al., 1987; Cook, 1990, 1996;
Hollander et al., 1998), as do their close relatives. Chugani, Muzik, and
Rothermel (1997) found elevated serotonin synthesis in seven boys with
autism but not the one girl.

The elevated levels of serotonin in some individuals but not others sug-
gest unusual brain synthesis of serotonin in the brain, but the reasons are not
clear (Palermo & Curatolo, 2004). Elevation in serotonin is evident in typi-
cally developing children, but the levels slowly decline by 5 years of age. This
decline does not appear to occur in some individuals with ASD (Chugani et al.,
1999). About half of individuals with mental retardation also have increased
levels of serotonin (Martineu, Barthelemy & LeLord, 1992). Elevated serotonin
levels have been suggested as a possible familial marker signaling a genetic
risk for ASD (Piven et al., 1991).

Fenfluramine (Pondimin) was one of the first medications to be system-
atically studied for reducing elevated levels of serotonin. After initially prom-
ising results, researchers and families became frustrated by the negative side
effects, which included increased irritability and aggression (Ekman, Miranda-
Linné, Gillberg, Garle, & Wetterberg, 1989). Subsequently, fenfluramine (a
common ingredient in some medications for losing weight) was found to be
associated with heart problems (Connolly & Crary, 1997) and is no longer
recommended for use in modifying serotonin levels.
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Other researchers have used selective serotonin reuptake inhibitors (SSRI1s)
to modify serotonin levels in individuals with ASD. The SSRIs (fluoxetine
[Prozac], sertraline [Zoloft], fluvoxamine [Luvox], and paroxetine [Paxil])
may reduce anxiety, obsessive and repetitive behaviors, and self-injury
(McDougle et al., 1996). Hollander et al. (2005) found that liquid fluoxetine
was more effective than a placebo in reducing repetitious behavior in
45 children and adolescents with ASD. A review of studies using SSRIs as well
as a nonselective serotonin reuptake inhibitor (Potenza & McDougle, 1997)
concluded that the medications promoted improvement in some symptoms
(including reductions in repetitive and aggressive behavior and increased
eye contact) in some participants, but was also associated with behavioral
deterioration and unwanted side effects (e.g., seizures) in other participants.
The SSRIs may hold more potential for individuals with family members who
have histories of anxiety and depression (DeLong, Teague, & McSwain-
Kamran, 1998; Lord & Bailey, 2002), and the presence of compulsive behav-
iors may also predict a positive response (Hollander et al., 1998).

In addition to elevated levels of serotonin, some individuals with ASD
have been found to have a higher production and turnover of dopamine,
which is associated with hyperactivity, stereotypies, attention differences,
and cognitive deficits (Campbell, Small, Anderson, Malone, & Locascio,
1992). Others have suggested that dopamine deficiency is common in chil-
dren with ASD because of similarities in performance with children with
poorly controlled phenylketonuria (PKU) (Dennis et al., 1999). Dopamine
may also be important for modulating the brain’s ability to plan behavior. Treat-
ment with medications that serve as dopamine antagonists (e.g., haloperidol,
risperidone) have shown some promise for use with individuals with ASD
but present some cautions. Research regarding the effectiveness of haloperi-
dol [Haldol] has shown some benefit for decreasing hyperactivity while
increasing verbal production and attention. However, haloperidol has also
been shown to increase aggressive behaviors and exacerbate stereotypies.
Early suggestions that haloperidol could be useful in conjunction with struc-
tured teaching have not been verified (Anderson et al., 1989). The long-term
use of haloperidol is associated with the development of involuntary move-
ments that continue after withdrawal, resulting in the need for caution with
the use of this medication (Lord & Bailey, 2002; Palermo & Curatolo, 2004).

Risperidone [Risperdal], classified as an atypical neuroleptic, also inhibits
dopamine production and turnover, Risperidone has been used effectively to
treat the symptoms of schizophrenia. A small number of controlled studies
with individuals with ASD demonstrate its effectiveness in reducing interfer-
ing behaviors (repetitious movements, self-injury, aggression) while improv-
ing social awareness, with few side effects (McDougle et al., 1998).

Some individuals with autism have also been found to have elevated lev-
els of endogenous opioids (Panksepp & Sahley, 1987) that not only influence
attachment and motor activity, but also leave the individual in a high state of

self-satisfaction with an increased pain threshold. High levels of opioids
appear to diminish responsiveness to social stimuli and may lead to social
withdrawal. As with serotonin, typically developing infants have an excess of
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opioids that become weaker and shorter acting in the months after birth
(Panksepp, 1979). Some children with ASD continue to experience an ex-
cess of opioids, interfering with their responsiveness to social stimuli. Self-
injurious behaviors may actually increase the opioid levels in the brain
(Barrett, Feinstein, & Hole, 1989). Treatment using opioid antagonists (e.g.,
naltrexone, naloxone) is typically provided only in cases of severe self-injurious
behavior. Contradictory findings (Gillberg, 1995) have interfered with the
ability to draw definitive conclusions regarding the positive impact of the
medication on reductions in self-injury and overactivity (Campbell et al., 1993).

Oxytocin is a neuropeptide critical for the development of attachment,
bonding, and social behavior. In animal models, mice without oxytocin ex-
hibit severe deficits in socialization (Lim, Bielsky, & Young, 2005). The simi-
larities in social deficits between the mice without oxytocin and individuals
with ASD have led to an exploration of this chemical. Waterhouse, Fein, and
Modahl (1996) found that the social impairments in 30 children with ASD
correlated significantly with their levels of oxytocin. Because of concerns
that the oxytocin levels of individuals with ASD might be precipitated by the
use of pitocin (containing oxytocin) during labor and delivery (Wahl, 2004),
Gale, Ozonoff, and Lainhart (2003) studied 41 boys with ASD compared to a
matched control group containing typically developing boys and boys with
mental retardation. They found no link between the use of pitocin during
labor and the subsequent development of ASD. At this point, direct manipu-
lation of oxytocin is occurring only in animal models (Welch et al., 2005).

A considerable amount of research has been and continues to be con-
ducted to identify the neurochemical differences that may influence the
development and maintenance of ASD. Again, the interconnectivity of the
brain requires that the chemical differences found in some individuals with
ASD, although described and studied separately, suggest structural and func-
tional differences (Santangelo & Tsatsanis, 2005).

FUNCTIONAL DIFFERENCES

Study of the functional differences in the brains of individuals with ASD
brings together the structural and chemical components. Advances in the
technology used to analyze living brains have led to remarkable discoveries
about the neurological functioning of individuals with ASD. The earliest stud-
ies involved electroencephalogram (EEG) technology. Using EEGs, abnormal-
ities were noted in 50% of the participants with ASD (Minshew, 1991).
Although the findings have not been verified, some suggested that the abnor-
malities shown on EEGs may have been the reason why typically developing
children appeared to regress into ASD (Lewine et al., 1999). Event-related
potentials (ERPs) have been used to demonstrate that some children with
autism show an absence of electrophysiological activity when looking at pic-
tures of their mothers and increased activity when looking at pictures of
their favorite toys (Dawson, Osterling, Meltzoff, & Kuhl, 2000). For many
years, event-related potentials were the only method for examining the
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functioning of the brain during active engagement. Problems with the tech-
nology made it difficult to interpret readings and may have contributed to
contradictory findings (Lord & Bailey, 2002).

The functioning of the brain was also inferred through observations taken
during the performance of activities commonly associated with intelligence
and achievement tests. For example, individuals with ASD have been com-
pared to individuals who are typically developing or who have other disabil-
ities on tasks that required recall, imitation, visual-spatial processing,
problem solving, and so forth. Using this approach, Minshew et al. (1992)
found that individuals with ASD appeared to lack organizing strategies, such
as categorization, and flexibility of thinking that would enable them to per-
form better on tasks involving higher order processing. Other individuals
with ASD were found to have problems with immediate and delayed recall
of faces and family scenes (Williams, Goldstein, & Minshew, 2005). A large
number of studies have documented deficits in higher order thinking (exec-
utive functioning) in individuals with ASD of various ages and different cog-
nitive levels (Ozonoff, 1997) using the observation of performance.
However, evidence for the use of compensatory strategies among individuals
with ASD has been well documented in empirical literature (Klin et al.,
2002a), and the question that couldn’t be answered through behavioral
observation was: Which of the neurological systems were being used in the
performance of tasks?

The advent of functional magnetic resonance imaging (fMRI) technology
opened a window for direct observation of how the brain functions during
activities. An impressive quantity of research is being conducted that identi-
fies differences in brain functioning in individuals with ASD. A number of
studies have demonstrated that the areas of the brain used by individuals
without ASD to recognize and process faces as well as identify emotions
(areas in the amygdala) are not used by individuals with ASD (Ashwin,
Wheelwright, Baron-Cohen, 2005; Baron-Cohen et al., 2000; Pierce, Muller,
Ambrose, Allen, & Courchesne, 2001). Those with ASD tend to use a part of
the brain that is usually reserved for nonface object recognition (Schultz
et al., 2000; Schultz, 2005). However, when one boy with an ASD was shown
a picture of his favorite cartoon character (Digimon), he used the same parts
of the brain that others use to recognize human faces (Grelotti et al., 2005).

Using fMRIs, rescarchers can also see how various parts of the brain work
together. For some individuals with ASD, the parts of the brain that should be
working together to process photographs of fearful faces were not working
together (Welchew et al., 2005). Luna et al. (2002) compared the brain func-
tioning of 11 individuals with ASD and 6 typically developing controls to
determine which parts of the brain were connected for accomplishing spe-
cific mental tasks. They found that both groups performed the tasks, but that
the individuals with ASD relied on lower regions of the brain while the indi-
viduals without ASD used higher functioning regions of the brain. Probably
due to structural and chemical differences affected by maturation, the higher
order neural systems had not developed in the participants with ASD. A similar
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finding was reported for sentence comprehension tasks (Just, Cherkassky,
Keller, & Minshew, 2004). In contrast to a typically developing control group,
17 participants with ASD showed less integrated brain patterns, less activity
in the area of the brain that processes connected speech, and more activity
in the part of the brain that processes individual words.

Further evidence of differences in brain functioning among individuals
with ASD is the unusually high percentage that develop seizure disorders
(Canitano et al., 2005), particularly in adolescence and young adulthood
(Volkmar & Nelson, 1990). Abnormal brain activity, such as seizures, can fur-
ther inhibit brain functioning (Vargha-Khadem, Issacs, van der Werf, Robb, &
Wilson, 1992).

Evidence clearly links behavioral differences among indivicuals with ASD to
differences in the functioning of the brain, which is influenced by the
interconnected structural and chemical aspects. Ironically, individuals function-
ing on the high end of the spectrum have actually used the term neurotypical
(having a normally functioning brain) to describe people who do not have
ASD, even developing a Web site with an assessment for diagnosing and sug-
gestions for treating “neurotypical syndrome” (wwautistics.org/isnty).

Although new knowledge is continuously being discovered, a basic un-
derstanding of how neuralgic differences could manifest in behavior can be
helpful for putting the behaviors and needs of students with ASD in per-
spective. Clearly, some of the neurological differences found in individuals
with ASD are shared by individuals who are neurotypical as well as by those
with other disabilities. To summarize, some of the neurological differences
associated with ASD can lead to behavioral differences. These may include:

* Sensory input and motor output regulation problems

» Need for greater levels of sensory stimulation

¢ Sleep disturbances

+ Retention of primitive reflexes

e Stereotypic behaviors

« Compulsive behaviors

» Inability to recognize with onc sense something experienced by an-
other sense (failure to watch and then do)

» Difficulty with novel situations

¢ Poor eye contact

« Inability to predict upcoming events; preference for status quo

» Equal and potent response to sensory stimuli (magnified sensation);
may compensate by shutting out and becoming intensely preoccupied
with something else

* Attention to irrelevant details

+ Difficulty shifting attention quickly

* Good fact memorization (habit memory)

* Good rote motor acquisition

* Poor generalization

+ Difficulty with higher level information processing
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ROLE OF GENETICS

The behavioral and learning differences that are demonstrated by individuals
with ASD are clearly a result of differences in neurology. The next logical
question is to ask: What causes those differences? Palermo and Curatolo
(2004, p. 155) sum up the prevailing belief succinctly when they state that
ASD are a “genetically heterogeneous polygenic neurodevelopmental disor-
der” ASD are “genetically heterogeneous” because there is no simple domi-
nant/recessive or X-linked pattern of transmission (Szatmari et al., 1998). The
spectrum is “polygenic” because there appear to be 10 or more genes inter-
acting to produce ASD (Pickles et al., 1995; Piven & Folstein, 1994; Wassink,
Brzustowicz, Bartlett, & Szatmari, 2004; Risch et al., 1999). “Neurodevelop-
mental” refers back to the fact that the genetic foundation leads to changes
in the brain and the way it develops.

Several factors together provide fairly conclusive evidence that ASD
are genetically based. Some of the structural and chemical differences in
the brain support the idea that ASD evolve from genetic or biologic causes
that affect the fetus early in development. Research suggests that neural
development is different as early as 20-24 days after conception (Rodier,
Ingram, Tisdale, Nelson, & Romano, 1996). Differences in the cerebellum
can be traced to fetal development during the fifth week of gestation
(Courchesne, 1997). Other critical neurological differences occur prior to
12 weeks of gestation (Bailey et al., 1998; Rodier et al., 1996) and still others
before 28-30 weeks’ gestation (Bauman, 1997). Behavioral manifestations
that occur during the first several years of life, such as the emergence of
“regressive” autism (occurring at about 2 years of age), may reflect a latent
effect of genetic inheritance (Lawler, Croen, Grether, & Van de Water,
2004). Clearly, the potential exists that neurological differences are based
on events that occur prior to birth, which suggests that genetics play a
crucial role.

Analyses of multiplex families provide the most compelling evidence that
ASDs are genetically based. A multiplex family is one in which more than
one family member has an ASD. Two percent to 8% of the siblings of indi-
viduals with ASD also have an ASD, a percentage that is significantly greater
than what is found in the general population (Chudley, Gutierrez, Jocelyn, &
Chodirker, 1998). The genetic predisposition is further supported by research
done with twins. With identical (monozygotic) twins, if one child has autism,
there is a 60% chance that the twin will also have autism (Bailey et al., 1995).
However, there is a 92% chance that if one of them has autism, the other will
have associated communication and social disorders. In contrast, if the twins
are fraternal (dizygotic) and one is diagnosed with autism, there is a 0-10%
chance that the other will have associated communication disorders. The ge-
netic similarities between identical twins provide strong substantiation for
the genetic basis of ASD. Since the chance of both identical twins demon-
strating autism is not 100%, other factors must have some influence over the
genetic predisposition.




68

Chapter 2

In addition to the higher rates of associated conditions in siblings and
twins, immediate and extended biological families of children with ASD often
report histories of language, learning, or social problems (Bolton et al., 1994;
Dawson et al., 2002; Folstein & Rutter, 1977; Piven et al., 1994), including
psychiatric issues such as obsessive compulsive disorders, depression, schiz-
ophrenia, social phobia, and bipolar disorder (DeLong, 1999; Ghaziuddin,
2005; Hollander, King, & Delaney, 2003). Asperger (1944) wrote that he was
concerned about the parents of the boys he studied because of their social
isolation and problems with un- and underemployment. Extended family
members also report increased rates of other health issues such as rheuma-
toid arthritis, lupus, otitis media (ear infections), and other autoimmune dis-
orders. The presence of numerous health issues in families of children on the
spectrum suggests that susceptibility to common infections may indicate
unusual immune responses based in genetic makeup. Szatmari et al. (1998)
concluded that 90% of the cases of autism are related to the genetic contri-
butions of heredity.

The question then becomes: How does genetics precipitate or influence
the development of ASD? A number of options are possible. Recent specula-
tion suggests that individuals with some of the characteristics of ASD are
mating and producing children who then demonstrate enough of the char-
acteristics to be diagnosed, a phenomenon known as assortative mating
(Constantino & Todd, 2005). Holden (2005) cites as evidence for this con-
cept that the fathers and grandfathers of a number of individuals with ASD
tend to work in very technical professions such as engineering and demon-
strate weak social skills. Another option is that genetic inheritance may result
in disabilities with known genetic causes. A very small percentage of indi-
viduals with single gene defects, such as those that lead to phenylketonuria
(PKU), Cornelia de Lange syndrome, tuberous sclerosis, Angelman syndrome,
and Fragile X syndrome, are also diagnosed as having an ASD (Gillberg,
Gillberg, & Ahlsen, 1994; Hunt & Shepherd, 1993; Muhle, Trentacoste, &
Rapin, 2004; Rapin, 1999). Rett syndrome, currently considered akin to autism,
is linked to a single gene (Ellaway & Christodoulou, 1999). Another option is
that multiple genes may contribute to the situation in which the individual
is more susceptible to experiencing neurological damage or disruption because
the system has lost protective factors, as in the case of a weakened immune
system.

IMMUNE SYSTEM INVOLVEMENT

Genetic predispositions may lead to compromises in the immune system
that make the individual susceptible to autoimmune disorders and a dys-
functional immune system, a predisposition that may occur in populations in
addition to those with ASD (Lawler et al., 2004). These may anatomically
change the brain or result in behavioral changes. The genetic predisposition
toward a suppressed immune system can also make an individual more sen-
sitive to toxins in the environment, affecting the neurology of the developing
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fetus or even of the developing child (Arndlt, Stodgell, & Rodier, 2005). The
link between certain toxins and development of ASD has been speculated
for years. In-utero exposure to rubella was shown to increase the chance that
a child would develop autism (Chess, Korn, & Fernandez, 1971). Maternal
use of antiseizure medication (valporic acid (VPA) as in Depakote) during
pregnancy has been linked to the development of ASD (Moore et al., 2000).
Vaccines, and more specifically some of the compounds in the vaccines (i.e.,
ethylmercury, thimerosal), have been linked to the emergence of ASD. For
some, the link has been refuted (Barbaresi, Katusic, Colligan, Weaver, &
Jacobsen, 2005; DeStefano, Bhasin, Thompson, Yeargin-Allsopp, & Boyle,
2004; Hviid, Stellfeld, Wohlfahrt, & Melbye, 2003; Kaye, del Mar Melero-
Montes, & Jick, 2001), but for others the possibility still exists (c.f., Rimland,
2004). Although rare complications from a vaccine cannot be ruled out
(Chen, Landau, Sham, & Fombonne, 2004), scientists suggest that the likeli-
hood of a child contracting a fatal childhood disease if not vaccinated is
much greater than the likelihood that the child will develop autism if given
vaccinations.

Some have speculated that the genetic predisposition that underlies the
immune system suppression or even alteration might lead to heightened sen-
sitivity to food products. Advocates of this theory suggest that the main culprits
for individuals with ASD are gluten (wheat products) and casein (amino acid
found in milk products). Some believe that eliminating these ingredients
from the diet may result in improvements in communication, socialization,
and independent functioning (Knivsberg, Reichelt, Noland, & Hoien, 1995).
Although there is a great deal of popular support for these claims, research
does not demonstrate that eliminating specific foods can help a child recover
from an ASD.

IMPACT OF ENVIRONMENTAL TOXINS

If the genetic predisposition leads to suppression of the immune system, an
individual may be more susceptible to environmental toxins. Intuitive logic
supports this view, because it is recognized that individuals with ASD are not
distributed evenly across geographic areas (Rutter et al., 1994). There are two
plausible reasons for this phenomenon. The most simple is that families tend
to relocate to areas where services are available for their children, resulting
in higher concentrations of children with ASD in some geographic locales
than others. The second reason goes back to the possibility that environ-
mental toxins negatively affect developing ncurology, leading to the mani-
festation of ASD. However, it would be unusual for an environmental toxin
to be the only precipitating agent for the development of ASD. The more
likely scenario is that an environmental toxin would only negatively impact
children who have an increased genetic susceptibility (Lawler et al., 2004).
Although there is no conclusive support in published literature for environ-
mental links to ASD via agents that are toxic to the developing brain, the pos-
sibility is intriguing and additional scrutiny is probably justified.
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« LEARNING WITH MS. HARRIS: Sunday Night in Front
of the Television

Ms. Harris, as is ber babit, is glued to the television set on a Sunday
evening, watching ber favorite news exposé program. Tonight, following a
discussion on bow to protect oneself from identity theft, the program pro-
files children with ASD and bow they are unable to take anotber person’s
perspective. The program fascinates Ms. Harris, particularly since she bas
Just read a similar article in one of the news magazines and also because
one of ber cousin’s sons bas been diagnosed with autism. "Wow,” thinks
Ms. Harris, “we were taught in college that autism is a low-incidence dis-
ability. Why is it that everywbere I turn, someone is talking about know-
ing someone who bas autism?”

HOW MANY PEOPLE HAVE AN ASD?

Prevalence is an accounting of how often something occurs. For example,
the prevalence rate of left-handedness in a classroom depends on the num-
ber of people who are left-handed divided by the total number of people in
the class. If there are 12 left-handed people in a class of 50 students, the
prevalence rate of left-handedness is .24 (12/50) or 24%. Until the end of the
twentieth century, prevalence rates for autism (not ASD) were 5-15 out of
every 10,000 (Wing & Gould, 1979). This low prevalence rate resulted in
autism being referred to as a low-incidence disability, meaning that it was
relatively rare.

The prevalence rates documented in international studies published between
1966 and 1997 show an increase in the prevalence of autism (not the full
spectrum) (Gillberg, 1999). Figure 2.2 provides the results of this analysis.

Fombonne (2003) indicated that a reasonable prevalence rate for autism
is 10 of every 10,000 individuals or 1 in 1,000.The full spectrum has a higher
prevalence at 27.5 per 10,000 or 1 in 364. To answer Ms. Harris’s question,
ASD are no longer a low-incidence disability. ASD are the third most com-
monly diagnosed developmental disability. Only mental retardation and cere-
bral palsy are more common among children than ASD. ASD occur more
often than Down syndrome, childhood cancer, cystic fibrosis, multiple scle-
rosis, or juvenile diabetes.

Late 1960s/early 1970s 4.4/10,000

Late 1970s 4.9/10,000

1980s (DSM-Iii criteria) 7.7/10,000

1990s 9.6/10,000 (approx. 1/1,000)
FIGURE 2.2

Prevalence Rates for Autism
Source: Gillberg (1999).
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Several explanations exist as to why the prevalence of ASD has increased
so dramatically. It has been suggested that previously published prevalence
rates were too low. Some of the increase is attributable to the increase in
knowledge about ASD and the ability to correctly identify the syndromes
(Lord et al., 2001). However, this knowledge can also be responsible for over-
diagnosis of the disability, and this may be what is actually occurring. As
Temple Grandin (2002), a woman with high-functioning autism, has so
aptly wondered, at what point does a computer nerd become someone
with Asperger syndrome?

Some of the increase in the number of individuals identified with ASD
relates to changes in the way autism is defined (Fombonne, 1999). Whereas
autism was previously thought of only in the classic or Kannerian sense, the
recognition of Asperger syndrome and PDD-NOS have greatly expanded per-
ceptions of what constitutes autism. Indeed, the vernacular used in this
chapter supports the idea that autism has expanded to include a spectrum
of disorders with some common characteristics. Figure 2.3 gives a side-by-side
comparison of definitions provided by the Autism Society of America (ASA)
at the end of the 1990s, which clearly illustrates changes in the perspectives
of ASD.

At the end of 1996, the definition of autism describes it as a “severely
incapacitating” disability that occurred at a prevalence rate of 15/10,000.
The criteria used to describe the symptoms are clinical in nature and similar
to those used in the DSM. The definition concludes that autism is treatable,
particularly if identified early.

The next newsletter published by ASA (Jan./Feb. 1997) defines autism dif-
ferently. It is now a “developmental disability” that is not identified as“severely
incapacitating.” The prevalence rate continues to be listed as 15/10,000.
However, the criteria used to characterize the symptoms are less clinical and
more broadly defined. The definition reports that 400,000 individuals in the
United States have autism. Gone is the optimistic view of autism as being
treatable. This has been replaced by the allegation that few people know
how to effectively work with individuals with autism.

The definition published by ASA then changed again. In the Sept./Oct. 1998
issue of their newsletter, ASA adds the qualifier “complex™ to the description
that autism is a developmental disability. The prevalence rates are reported
to be 1 in every 500 individuals with a halfmillion people in the United
States having autism (an increase of 100,000 people in approximately 18
months). The description further softens behavioral symptoms, and aggres-
sion and selfinjurious behaviors have been removed. The allegation remains
that few know how to effectively work with individuals with this complex
developmental disability. As is shown in this illustration, prevalence changes
are partially attributable to expanded definitions of what constitutes
autism, since the spectrum has been broadened to include milder forms of
the disorder.

In addition to being influenced by expanded definitions of ASD, better di-
agnostics, and overidentification, prevalence rates may be influenced by
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diagnostic substitution (Volkmar, Lord, Bailey, Schuitz, & Klin, 2004). Although
the need for additional data and further analyses exists, diagnostic substitution
was suggested as a factor in changing prevalence rates for autism in California
(Croen, Grether, Hoogstrate, & Selvin, 2002). In this study, the researchers
noted an inverse relationship between the number of children with autism
presenting for services in the Department of Developmental Services’ regional
centers system versus the number of children with mental retardation. As the
number of children with autism increased, the number of children with mental
retardation decreased. Of interest is the fact that the California State Depart-
ment of Developmental Services reported the first decrease in the number
of diagnoses of new cases with autism in 2004.

As another example, during the 1992-1993 school year, which is the first
year that schools were able to use autism as a distinct eligibility category, the
total number of students under that label in the 50 states, District of Colum-
bia, and Puerto Rico was 12,222 (U.S. DOE, 1995). Almost a decade later, the
total number of students with autism was 78,717 (U.S. DOE, 2004), reflect-
ing a 544% increase in the number of children identified as eligible for spe-
cial education because they have an ASD. Although some of this increase has
to do with better diagnostics using broader definitions as well as the grow-
ing population in the United States, some of this increase probably has to do
with the transition from other eligibilities on the spectrum (i.c., Other
Health Impaired) to the eligibility of autism. That is, many of those students
were already receiving services through the public education system, but not
under the label of autism, so the increase in prevalence is attributable to the
availability of the more accurate eligibility.

Other conditions affecting children have shown remarkable growth.
Prevalence rates for asthma, allergies, Type 1 diabetes, autoimmune disor-
ders, and ADHA have also increased precipitously (Lawler et al., 2004). Preva-
lence rates are one metric to consider with a disability such as ASD. In
contrast to prevalence, which simply describes the current number of peo-
ple identified with the syndrome, incidence rates can be critical for planning
future needs for services. Incidence rates project how many individuals will
be born in a given time frame (usually a year) with certain conditions. An
accurate figure of the incidence of autism has been elusive, and it is not pos-
sible to determine if incidence for ASD is changing (Tidmarsh & Volkmar,
2003).

CONCLUSION

Evidence from the reports of “feral” children suggests that individuals with
ASD have a long historical presence. Leo Kanner and Hans Asperger pro-
vided systematic descriptions of behavioral characteristics in the respective
populations they studied that, with few exceptions, have withstood the test
of time and continue to ring relevant. Controversy exists as to whether or
not the populations they described are truly distinct or represent opposite
ends on a continuous spectrum.




74

Chapter 2

Autism Spectrum Disorders are the result of neurological differences that
lead to the unusual constellation of behaviors characteristic of individuals on
the spectrum. The etiologies of neurological differences are still being exam-
ined. There is compelling evidence that neurological differences emerge from
a genetic predisposition. Genetics set in motion a sequence of prenatal devel-
opment of neurological differences that continue to evolve throughout life.
Genetics may provoke brain differences through inherited disorders, new mu-
tations, or chromosomal aberrations, which may result in early manifestation or
latent emergence of the spectrum disorders. Research has yet to determine if
any one of the neurological differences is primary for the development of the
spectrum disorders or if the fundamental problem resides in the connectivity
within and between different systems in the brain. Side effects of medications
that may be useful for addressing some of the symptoms will need to be evalu-
ated and managed. Improvements in social, communication, and cognitive skills
may reflect responsiveness to interventions as well as neurological maturation.
ASDs are currently diagnosed based on behavioral manifestations. In the future,
it may be possible to use medical technology, such as that used for neuroimag-
ing and genetic screening, to diagnose the presence of the spectrum disorders.

The discrete manner in which the chemical and structural differences of the
brain were described fails to adequately portray the complex and intercon-
nected functioning of the brain. However, awareness of the possible neurologi-
cal differences can lead to the development of appropriate accommodations
and interventions. Classroom manifestations of the neurological differences
and general suggestions for supporting associated behaviors in students with
ASD, as well as those with other disabilities, are provided in Table 2.1.The in-
structional strategies suggested in the right column will be described more
fully in the following chapters. Readers may find the figure useful for helping
colleagues understand some of the probable reasons for a few of the behav-
ioral differences seen in students with ASD.

DISCUSSION QUESTIONS AND ACTIVITIES

1. ASD may be based in similar neurological pathologies. However, func-
tional outcomes can be quite varied across individuals because of the im-
pact of experience and learning on the plasticity of the developing
brain. Identify two individuals who have the same diagnosis (e.g., both
have been diagnosed with autism, Aspergers, or cerebral palsy) but dif-
ferent behaviors and characteristics. Solicit information from them about
their lives to identify variations in their experiences that might account
for the difference in their outcomes.

2. Generate a list of as many behavioral characteristics as possible that
would result from the differences described in the brainstem, limbic sys-
tem, cerebrum, and cerebellum for individuals with autism.

3. Watch Rainman or Mercury Rising and speculate which neurological
differences might be affecting the lead characters.
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4. Using Table 2.1, think of a student with an ASD and design environmen-
tal modifications that could be helpful in supporting his or her partici-
pation in school environments. Identify the neurotypical students in the
school environment who would benefit from the same modifications.

5. Create a timeline that depicts the evolution of the understanding of ASD.
Trace the changes in identification, etiology, and prevalence for the

spectrum disorders.
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