




Praise for  
WHAT SCIENCE TELLS US ABOUT AUTISM SPECTRUM DISORDER

“This is the book I have been waiting for—one I can recommend without 
reservation to parents of children newly diagnosed with autism. It is full of 
all the facts and practical information that families need to understand the 
causes of autism and get their child on the right treatment path. I wish this 
resource had existed when my daughter was diagnosed. If you’re going to 
buy one book about autism, this is the one!”

—Alison Singer, President, Autism Science Foundation

“I searched in vain for a book like this when my child was diagnosed 20 
years ago. Even with a master’s degree in social work and experience with 
autism, I was lost trying to navigate scarce resources and figure out how 
to best help her. Today, parents have perhaps too much information to sort 
through, and there will always be the promise of some quick fix that will 
make autism go away. My advice—buy this book. The authors have taken 
complex information and made it digestible through stories, metaphors, 
and a liberal dose of common sense. This book is, in a word, practical!”

—Lynn V., Seattle

“This book demystifies the most current research to help you make every-
day decisions about caring for your child, based on brain science. The 
authors’ expertise shines through as they describe the ‘why’ behind your 
kid’s behavior, as well as what can help. They emphasize that there are 
almost no universals in ASD, showing how you can focus on your child’s 
particular needs. The friendly, helpful explanations and to-do lists in each 
chapter will go a long way toward replacing worry and stress with practical 
steps forward.”

—Sally J. Rogers, PhD, coauthor of  
An Early Start for Your Child with Autism

“After my son was diagnosed, understanding the complexities of autism 
and separating myth from fact left me overwhelmed and exhausted. This 
book makes the science accessible to all. It removes the fear and mystery of 
the unknown, and gives you an understanding of how autism varies from 
person to person, what treatment options are available, and how to make 
impactful decisions for your child. Absolutely essential reading!”

—Jenn D., Seattle



“Families looking for answers about autism deserve no less than the best 
science. But amid the flood of information, where is the science translated 
into ways that can help one family—and child—at a time? You are holding 
the answer in your hands. From some of the most outstanding clinical sci-
entists in the field, this book is a treasure to be read by every family whose 
lives have been touched by autism.”

—Ami Klin, PhD, Director, Marcus Autism Center, 
Children’s Healthcare of Atlanta, and Emory University

“Vital reading for parents. At a time when information and misinformation 
about autism are equally easy to access—and nearly impossible to distin-
guish—this book meets a critical need. Three of the field’s brightest sci-
entists and most compassionate clinicians distill cutting-edge science in a 
clear, comprehensible way.”

—James C. McPartland, PhD, coauthor of  
A Parent’s Guide to High-Functioning Autism 
Spectrum Disorder, Second Edition

“This highly readable and authoritative summary of the science of autism is 
a valuable resource for parents. The authors are leading experts who have 
the gift of science communication—a rare combination. The book is also a 
useful entry point for students and professionals new to the field.”

—Simon Baron-Cohen, FBA, FMedSci, Director, 
Autism Research Centre, Cambridge University, United Kingdom
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 1 

IntroduCtIon

Autism spectrum disorder is among the most visible and well-known 
conditions affecting brain development. Few people cannot name some 
connection to or story about an individual with autism. Reports in the 
news about scientific breakthroughs and human interest stories chroni-
cling the lives of families affected by autism are commonplace. If you do a 
simple Internet search for “autism,” you’ll find about 144 million results 
in about half a second. Put simply, there is a lot of information—and 
perhaps also a lot of noise—out there about autism spectrum disorder, or 
ASD for short, and there are many misconceptions and differing reports 
regarding the causes, treatments, and even what ASD is.

There are plenty of reasons for this, including highly effective advo-
cacy by stakeholders in the community. However, one huge reason for 
this tidal wave of information and misinformation is that our awareness 
and scientific understanding of ASD are changing and advancing at a 
blazing speed. These rapid advances mean practical, tangible, impactful 
opportunities that you can take advantage of to make a big difference to 
your child’s health, happiness, and well-being, and that of your family.

In this book we’ve sifted through the volume of information and 
misinformation to give you a clear understanding of what science tells us 
about ASD—and how it can be applied to help your child. We outline 
the key recent advances in neuroscience and genetics, highlighting those 
that have real-world, practical implications for your child. And, because a 
diagnosis of autism impacts the family in addition to the child, changes 
in your child with autism will reverberate in your family. We will delve 
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into what science has taught us about sleep, exercise, diet, and the gastro-
intestinal system in ASD and flag what you can do with this information 
to start making changes today. We will provide no- nonsense advice about 
how to put together a treatment package that works for you and your 
family specifically— because no one approach will work for all families. 
And we will critically examine and dissect the misconceptions and myths 
that continue to haunt parents, clinicians, and the media today, so that 
you can rest assured that you’re making the right choices for your child 
and your family.

This book will help you:

•	 Learn what recent research has revealed about autism and how 
to distinguish scientific evidence from unfounded or exaggerated 
claims

•	 Get a handle on where your child falls on the autism spectrum 
and how that can guide your choices of interventions

•	 Learn how to find the most appropriate treatment for your child

•	 Separate fact from fiction about what causes ASD

•	 See how lifestyle changes around sleep, nutrition, and exercise can 
impact your child with autism and identify practical tips to make 
those lifestyle changes

•	 Understand the steps you can take as your child transitions into 
adolescence and into adulthood

•	 Keep up with new science and future research directions

How to use tHIs Book

The first four chapters of this book share the new science of ASD—what 
we know about the causes, how ASD develops, and how the brain works 
differently in ASD. These chapters provide the foundation for the rest 
of the book, so we propose that everyone read Chapters 1–4. Built on 
this foundation, you’ll find six chapters about what the latest research 
findings tell us that you can do to help your child achieve the best pos-
sible quality of life. These chapters offer the details on what we know 
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about how modifications to the environment and lifestyle can change 
how your child’s brain grows and how your child’s behaviors take shape. 
We encourage you to review the table of contents and then read Chapters 
5–10 in whatever order best fits your interests. Each chapter translates the 
findings from the state-of-the-art science in ASD on topics such as sleep, 
exercise, diet, and technology into practical strategies for you to apply to 
your family and your child’s daily life toward a happier and healthier life 
for everyone. For most children with ASD who are struggling with social 
communication and interaction, some form of professional help will be 
an important element in treatment. In Chapter 5 you’ll find the latest 
science on professionally guided interventions and how to assemble your 
treatment team. In Chapters 6–8 we’ll bring our new understanding of 
ASD to sleep, exercise, diet, gastrointestinal troubles, and technology. In 
Chapters 9 and 10 we explain what research shows about what works best 
in life for adolescents and, looking ahead, adults with ASD. In Chapter 11 
we’ll bring all of this new understanding together so that you can decide 
on a course of action as your child develops through adolescence and early 
adulthood. Here you’ll read a variety of stories that illustrate how the sci-
ence can be applied to diverse children, teens, and adults. These stories, 
and others throughout the book, are based on composites of real people 
we have known and worked with and represent common situations and 
challenges along the spectrum.

All of the information and advice you’ll find in this book reflects 
two overarching themes that the latest science has uncovered. First, ASD 
is not a singular condition, a realization that has implications for how we 
provide supports. Second, there are specific supports that we can put in 
place now that can result in very positive outcomes for many children. 
Autism can no longer be viewed as a “life sentence.”

Asd tAkes dIfferent sHApes In dIfferent IndIvIduAls

Although “autism” is a single word and a single diagnostic label, autism 
is not a singular thing. There is a saying in the world of autism that if 
you’ve met one child with autism, you’ve met one child with autism. 
Although the diagnostic criteria are clear enough, a vast spectrum of 
different challenges and abilities fits within those criteria. For example, 
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each child with ASD has social deficits in some form, but they look very 
different from child to child. For one child those social deficits may mean 
the child doesn’t share or show others his latest Lego construction or 
the school assignment he just completed. For another it may mean the 
child sticks to a conversational topic despite seemingly clear messages 
that the conversation is definitely over. In the same vein, similar patterns 
of inflexible thinking may be reflected in one child’s having a meltdown 
when taken home from school by a different route than usual; for another 
it may appear in lined-up toys or impeccably arranged stuffed animals 
that cannot be moved from their spot. Similarly, while many people with 
autism have areas of exceptional skill, the nature of those skills varies 
widely—from art to math to music.

How do we get such wondrous variety within a supposedly single 
medical condition? Well, to start, the causes of autism are more complex 
than once thought. As recently as a decade ago many scientists guessed 
that only a handful of genes would be involved. There is in fact no single 
unitary cause of autism. The causes are usually complex, and they are 
many. While genetics plays a significant role in autism, we now estimate 
that at least a thousand genes and genetic events play a role in the devel-
opment of autism. While many of these genes interact and are related, 
they are still distinct. These genes provide the code for proteins that 
perform functions as diverse as guiding how brain cells connect to how 
genes turn on and off in the cell nuclei to how brain cells allow the pas-
sage of molecules across their membranes. Each of these distinct processes 
brings different effects on the brain that intersect in a wide variety of 
ways. Things get even more complicated by the fact that these combined 
genetic effects interact with a child’s developmental history, learning, and 
personality. The result is a nearly infinite number of different behaviors 
that we might see in children with the same syndrome.

As just implied, it’s crucial to remember that genes don’t act alone; 
they interact with other genes, and, contrary to some misconceptions, 
they always interact with their environment. And by environment, we’re 
not referring to mountains or rain. Rather, in the case of autism, the rel-
evant environment begins with maternal and paternal experiences even 
before conception, continuing through pregnancy and into early life and 
then through development. It includes factors as diverse as teratogens 
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(elements that cause malformation) during prenatal development, lack of 
oxygen perinatally, and others that we’ll review.

The recognition that autism is not a singular thing is critical to 
understanding the need to individualize your plans for your child with 
ASD. A single treatment approach will not be effective for every child. 
When you know that autism has many different causes and follows many 
different courses, you and your child’s support team can focus on identi-
fying the appropriate interventions for your particular child at any given 
time.

tHere Are MAny wAys to IMprove tHe outCoMe 
for your CHIld

A generation ago, a diagnosis of autism was seen as a life sentence. There 
were few options, scant resources, limited information, and little hope for 
children and families. The story is very different today. Recent research 
has demonstrated how many different paths and steps are available to 
help your child. And one of the critical messages is that you, as the care-
giver, can be the most powerful ingredient in creating the necessary 
opportunities for growth and change for your child.

Today we have a much better understanding of what the essence of 
the autism spectrum is. That understanding has improved our ability to 
identify autism earlier and get children on the appropriate developmental 
path when the brain is most plastic (meaning adaptable) and respon-
sive to intervention. Importantly, today’s interventions can—at least for 
some children— effectively address the core challenges of autism. We 
also know what associated challenges to keep our eyes peeled for and 
have approaches to address many of those challenges. All of this means 
improved quality of life for your child and your family.

The impact of this new science cannot be underestimated. While 50 
years ago autism was almost always a permanently disabling condition, nowa-
days a growing proportion of children with ASD, as they get older, and with the 
support of the family and their community, no longer meet the diagnostic criteria 
for autism. For those who do remain on the spectrum, proper support can 
lead to a fulfilling and productive life. In fact, many adults on the ASD 
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spectrum now take pride in their unique talents and perspectives, real-
izing that diversity contributes to the success of all of humankind. Thus, 
our aim here is not to change who your child is but to help you maximize 
your child’s capabilities and opportunities to choose freely and develop 
into the person he wants to be.

As we’ll describe, those important steps that you can take include 
assembling your treatment package from an informed perspective guided 
by best practices, what the science tells us, and simple guidelines that 
help you evaluate the appropriateness of a given treatment for your child 
and family. Arming yourself with knowledge about the essential com-
ponents of an evaluation and basic educational rights provides you with 
the support to ensure your child is at the center of the treatment pro-
gram. Beyond general knowledge, knowledge about the situational driv-
ers of your child’s specific behaviors is critical. The best way to gain that 
knowledge is to follow the clues the way a detective might. As we’ll 
discuss throughout this book, there are ways to examine your child’s 
behavior systematically so you can identify the cause of the behavior. And 
by understanding the cause, you or your team can better intervene and 
incorporate that understanding into the treatment package.

Lifestyle has proven more beneficial, when harnessed properly, than 
previously thought. The most recent scientific research also shows that we 
cannot underestimate the influence of sleep and exercise on your child’s 
behavior and learning. By adopting key strategies for ensuring healthy 
sleep and exercise patterns as we describe in Chapter 6, you can prep your 
child and her brain to be healthy and optimally responsive to learning 
about the social world and ready to replace challenging behaviors with 
new, adaptive strategies. Similarly, as we’ll describe in Chapter 7, diet and 
nutrition must be considered, especially given the increased rates of gas-
trointestinal problems seen in many children with ASD and recent break-
throughs in understanding how the gut and brain talk to one another. 
Commonsense approaches to ensuring that your child’s diet is nutrition-
ally appropriate and paths to take to address the GI problems common in 
the autism community are available.

Advances in the application of technology in ASD are widely dis-
cussed today, but we will advise a balance between the promise of tech-
nology and appropriate caution about the perils it holds. We review steps 
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you can take to support your child with technology while avoiding the 
pitfalls.

And finally, scientific advances have provided avenues to support 
your child as he grows into adolescence and matures into adulthood. This 
transition can be as intimidating as your child’s first day in kindergar-
ten; fortunately, you can take some clearly defined steps to weather this 
period. These include simple steps to emphasize good hygiene and practi-
cal aspects of daily living and helping to support your child’s involvement 
in the community. They also include concrete steps in the adolescent 
years around setting in place guardianship or financial supports, if appro-
priate for your family, that will ease the transition period and reduce the 
stress of that stage of life. All of the concrete steps that we’ll discuss in 
this book are based on our integration of the incredible new advances in 
the science of autism.

wHAt does tHe future Hold for AutIsM?

We can’t foresee the future with perfect clarity, of course, but we can 
consider the trends in scientific advances made in the past quarter cen-
tury and make well- informed guesses that we and you can act on. In 
psychology there is a truism that the best predictor of future behav-
ior is past behavior, and we can extend that to psychological and medi-
cal science. The gains we’ve made in our understanding of autism are 
astounding compared to what was once believed possible. Each day we 
gain more insights into the specific causes of autism, build confidence in 
our empirically supported treatments, and develop new ways to increase 
access and opportunities for learning for families affected by autism. Just 
10 years ago we did not even know which genes were related to autism. 
We now have a confirmed list of over 200 specific genes that are linked 
to it (in Chapter 3, we’ll delve into this subject in detail). Just 10 years 
ago behaviorally based treatments were not reimbursed by insurance 
companies, making the only scientifically validated treatment for autism 
out of financial reach for most families (in Chapter 5, we’ll discuss inter-
ventions). And, just 10 years ago we had no idea what was happening in 
the brain for individuals with autism, and now we understand the brain 
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circuitry and relevant changes that contribute to the challenges (and 
strengths) that individuals with autism show (we’ll discuss the brain in 
Chapter 4). That trajectory of advances will undoubtedly continue at the 
same rapid rate. Throughout this book we’ll highlight the latest research 
and hint at what the next steps are so that you stay on the cutting edge 
of what the science of autism has to offer.

We hope that you take away from this book a hopeful, yet well- 
grounded understanding of how ASD develops and how it can change 
over time. With this fresh look at the science, we hope you are freed from 
any remaining self-blame and hopelessness and instead are empowered 
and prepared to take the steps that you can to create the best possible life 
for your child and family.
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1
A new understAndIng  

of AutIsM speCtruM dIsorder

Autism was initially described in the 1940s as a single disorder of child-
hood. The hallmark symptoms described at that time are likely famil-
iar to you: the children seen then, like children today with autism, had 
substantial difficulty with social interactions and communication and a 
restricted range of interests and behaviors. These still- classic features are 
seen in behaviors such as reduced eye contact, limited facial expressions, 
and unusual ways of interacting with other people. You may have noticed 
that along with unusually narrow and often intense interests, many chil-
dren with autism are also highly sensitive to certain touches, textures, 
sounds, or sights—and prefer the same routine every day.

While these features are essentially how we still describe autism 
today, we have a more nuanced understanding of the life path for those 
with autism. Symptoms are rarely noticeable during the first 6 months of 
life and typically emerge at around 8–12 months. However, for about a 
third of children who will develop autism, development is apparently nor-
mal until toddlerhood, followed by a loss of skills at that time. Regard-
less of the developmental timing, autism severity varies widely—some 
individuals live and work independently; others cannot. Some develop 
adequate language skills; some never develop language. For most, the 
challenges are lifelong, but every child makes progress and acquires 
skills, although at widely varying rates. In other words, it is certain that 
not every single thing we say about autism will apply to your child.



10 wHAT Sc IENcE TELL S US ABOUT AUT ISm SPEcTRUm DISORDER  

In fact, while scientists treated autism as a single condition for 
decades, it no longer makes sense to do so. Kids with autism differ so 
much from each other that it’s vital to take the general principles we’ll 
cover and then tailor them to your individual child. You have no doubt 
already begun that process; we’ll make more suggestions as we go. For 
now, it’s important to realize that science agrees with many parents’ intu-
ition that there are many different kinds of autism.

These differences can be vast. Parents whose child cannot talk or do 
any math will wonder how their child can have the same condition as a 
child who can do algebra or explain the periodic table of elements.

Likewise, while the causes are only partially understood, we are 
confident now that there is more than one cause of autism. In fact, the 
latest scientific view is that ASD is a collection of several related con-
ditions, with identifiable and partially shared characteristics. This new 
understanding has paved the way for major gains in understanding the 
causes—and new hope for effective treatments for children with ASD.

Although this book explains many recent advances in our under-
standing of ASD, some of the most significant to the outcomes we can 
expect for children with the disorder—and the most important for par-
ents to be aware of—are the following.

AutIsM fAlls Along A speCtruM

Let’s start with the idea that autism occurs along a spectrum, a concept 
that is now generally accepted by researchers and clinicians. Before we 
delve into what we mean when we use the word “spectrum,” how did we 
get from autism as a single disorder to a spectrum?

The Evolution of the Diagnosis

Clinicians use a common system to diagnose mental health and devel-
opmental disorders. The Diagnostic and Statistical Manual of Mental Dis-
orders (DSM) is the guidebook for diagnosing a wide range of condi-
tions affecting mental health and development. Developed shortly after 
World War II to standardize psychiatric terminology, and now published 
by the American Psychiatric Association, the manual has been revised 
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significantly over the years and now includes conditions affecting brain 
development and behavior in children. It is now in its fifth edition  
(DSM-5), which came out in 2013. Intended to guide clinicians, the DSM 
lists the criteria that must be met to make a valid diagnosis; other factors 
that should be taken into account, such as what other diagnoses should 
be considered; and current information about the disorder, such as its 
prevalence, known causes, and the physiological aspects of the disorder. 
The listed criteria generally include parameters for what symptoms or 
behaviors must be present, how long they must be present, and when 
they first began. But the pattern of behaviors also must cause significant 
impairments in social, vocational, or educational functioning. In other 
words, by definition, the behaviors must be causing impairments in the 
child’s life. If they don’t result in any challenges in these domains, they 
will not be defined as a disorder in the DSM.

Autism as an independent entity was first included as an entry in 
1980 in the third edition of the DSM (DSM-III) under the label “infan-
tile autism.” In 1987 the American Psychiatric Association published a 
revised edition (DSM-III-R) in which the term “autistic disorder” was 
presented with some more formalized criteria based on new statistical 
analyses. In 1994, DSM-IV was published. Autistic disorder remained 
but was joined by associated conditions under the umbrella term “perva-
sive developmental disorders” (PDD). The umbrella included autistic dis-
order, Asperger syndrome, and PDD-not otherwise specified (these three 
subgroups became the future “spectrum”) as well as Rett syndrome and 
childhood disintegrative disorder. Other associated terms, like nonverbal 
learning disorder, were excluded because they were not considered scien-
tifically rigorous. Thus, for nearly two decades, from 1994 to 2013, we 
attempted to study and treat autism within three official subcategories: 
autistic disorder, Asperger syndrome, and PDD.

However, as we detail in a moment, that effort to create subtypes 
failed. In 2013, the new DSM-5 eliminated the subcategories, such as 
Asperger syndrome versus autistic disorder, and created a single autism 
spectrum disorder—thus broadening the autism criteria and simplifying 
the diagnosing clinician’s task. The current criteria essentially cover what 
we’ve already mentioned—social communication and interaction chal-
lenges and narrow and/or repetitive behaviors that appear early in life and 
cause significant impairments.
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Why was this done? While the initial years following psychiatrist 
Leo Kanner’s identification of ASD in the 1940s were focused on describ-
ing the commonalities in ASD, over the years the broad range of chal-
lenges, strengths, and variability became apparent— culminating in the 
ill-fated attempt in DSM-IV to create formal subcategories. Several find-
ings convinced the field to drop the separate diagnoses for Asperger syn-
drome and PDD. An important factor was that there were no treatments 
specific to the different subgroups. That is, there were no standardized 
differences in how a child diagnosed with Asperger syndrome and another 
child diagnosed with autistic disorder would be treated.

More crucially, it turned out that expert clinicians were not very 
reliable at determining which children should be assigned to which 
diagnostic subclassification. One decisive finding in 2012 that helped 
solidify the importance of conceptualizing autism as a spectrum disorder 
and not three distinct subgroups illustrates this. It involved the evalua-
tion of diagnostic practices for 2,000 children across 12 university-based 
centers in North America where the research clinics were all conducting 
diagnostic evaluations for autism in the same exact way. At each site, 
expert clinicians at these top institutions used gold- standard diagnostic 
tools to assess autism and administered a standardized battery of tests 
to assess other features such as cognition and language. To ensure that 
everyone was conducting assessments in exactly the same way and follow-
ing the proper DSM-IV guidelines, all the evaluations were videotaped. 
The final analysis showed that there were no differences in the types of 
children in the study—no one site saw more children with intellectual 
disability or more children with language impairment or irritability or 
motor problems or any of the other hundreds of variables—yet the cli-
nicians arrived at radically different rates of the subclassifications. One 
site only diagnosed children with autistic disorder. Another site diag-
nosed over half of the children with Asperger syndrome. Another site 
didn’t diagnose any children with PDD. In other words, the clinicians 
agreed that these children all met diagnostic criteria for the umbrella 
term “autism” but could not agree on the subclassification. The take-
home message was that even the top diagnosticians in North America 
failed to consistently or effectively use the behaviorally based subclassifi-
cations. Finally, no convincing biological differences among the subtypes 
had been found either.
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wHy Is tHere A speCtruM?

The autism spectrum includes these former subcategories, as well as vari-
ation in severity and profile of symptoms. Scientists believe autism occurs 
along a spectrum because the core features take so many different shapes, 
and we now have evidence that the core deficits in the disorder develop 
along many different causal pathways involving different biological sys-
tems as well as different genetic and environmental inputs. To increase 
our understanding of the science behind autism, therefore, we now study 
the entire spectrum, and as we’ll discuss, this approach has already paid 
off with clearer biological findings.

By recognizing there is a broad spectrum, scientists can use brain 
imaging, genetics, and other cutting-edge scientific approaches to under-
stand the variability in the spectrum. In turn, the information we gain 
helps us develop treatment plans that will benefit a diverse population 
on the spectrum and design novel interventions and ultimately be better 
individualized for a given child.

One way to understand the different faces of autism, or subtypes, 
involves genetics. Genetic information has been helpful in doing the 
same thing for other conditions, such as intellectual and learning disabil-
ities. A little over a century ago, all children with intellectual disability 
were considered to have the same condition. We now know, however, that 
intellectual disability, like ASD, is a behaviorally defined disorder with 
many causes. It gradually became clear, for example, that some intellec-
tual disability ran in families and some did not, suggesting there were 
different causes. Over time many single-gene causes of intellectual dis-
ability have been discovered, to the point where today more than 1,000 
such rare conditions are known. Yet other kinds of intellectual disability 
do not have single-gene causes.

One well-known example of a single-gene cause is the genetic dis-
order called phenylketonuria, or PKU. Prior to the identification of that 
gene mutation, children with PKU were simply diagnosed with intellec-
tual disability based on their symptoms. But the discovery that the gene 
associated with PKU is responsible for processing phenylalanine in the 
body ultimately led to a simple route to preventing PKU. Babies can be 
given a heel-stick test at birth, and when it’s positive, prevention of this 
subtype of intellectual disability is a simple matter of omitting from the 
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baby’s diet the many foods containing phenylalanine. While the story 
is unlikely to end that way for ASD, the logic is similar—the biologi-
cal and causal groupings will not be obvious on the surface, but much 
can be learned that will ultimately help kids at various points along the 
spectrum.

To elaborate on genetics for a moment, we’ve known that genetics 
plays a role in autism since the first twin studies in the 1970s. Since then 
many different genetic inputs have been identified for autism. As we’ll 
discuss in Chapter 2, about 1,000 different genes and genomic regions 
are implicated in autism. Although these do not determine who will have 
ASD in the same way they do for some of the 1,000 kinds of intellectual 
disability, the findings do suggest that autism is probably best seen as a 
set of many related conditions and there are different pathways to devel-
oping the symptoms that we call autism. Finding out what, if anything, 
these gene effects have in common will be an important future goal for 
research. In subsequent chapters we will elaborate on what is known 
about both genetic and environmental influences on ASD.

Severity and Level of Impairment

Until scientists can pin down certain subtypes based on biology, genes, 
or environmental causes, parents and clinicians can get information 
about how to help each particular child by understanding where the 
child falls along the spectrum. Where any individual child is on the 
spectrum depends to a great extent on the severity of the condition as 
well as the child’s developmental level and chronological age. Very gen-
erally speaking, if the defining features of autism are fairly severe and 
impairing in a child, and the child has a developmental level much lower 
than is typical at that chronological age (say, a developmental level of 
age 3 in a 12-year-old), the child is on the end of the spectrum that will 
necessitate lots of support and intervention. But as recent research has 
shown, that very support and intervention can eventually improve the 
child’s condition and reduce how much help the child needs in daily life 
going forward.

We like the spectrum idea because it can help us focus on the indi-
vidual profile, the specific strengths and challenges a child has. This 
individualized attention allows for plans that incorporate strengths a 
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child may have, such as visual processing or rote memorization, to offset 
challenges in social processing or difficulties with transitions.

Aside from these autism- specific symptoms, research done in the last 
20 years tells us that there is an array of other conditions often associated 
with autism, and these will also affect what kind of treatment and sup-
port an individual child needs. This is why it’s so important for parents 
and clinicians to identify such factors in each child being diagnosed. It’s 
not just the core symptoms that need to be addressed to produce a good 
outcome for the child but these other conditions too.

MAny otHer CondItIons AffeCt CHIldren wItH Asd

One of the most obvious ways that children with autism differ from one 
another is the other conditions that frequently occur alongside of autism. 
These include physical as well as behavioral conditions. The reason for 
these frequent overlaps, while they are an important potential clue to 
causes, is generally not well known. However, the strong overlap of these 
conditions has been part of the motivation for the increasing contempo-
rary scientific view that ASD and several of the conditions listed here 
constitute a family of related conditions associated with specific, yet-to-
be- identified alterations in early brain development and growth.

Intellectual Disability

The first of these to understand is intellectual disability—a term that 
replaces older and now stigmatizing terms like “mental retardation.” 
It basically means that the individual’s intellectual abilities are not as 
developed as they are for most people who are the same age, and that, 
furthermore, the individual’s practical life skills (what your child’s clini-
cian might call “adaptive” skills) are also less developed. These include 
practical skills like bathing and using money without help. About a third 
of people who have autism spectrum disorder also have intellectual dis-
ability. Intellectual disability can range from mild (perhaps not obvious 
to the layperson) to severe. If your child falls into the latter group, then 
additional special supports will be involved in helping him. We’ll come 
to this again in Chapter 5.
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Language and Communication Disorders

Another condition that is commonly associated with autism is delayed 
or reduced language development. Language impairments vary and can 
range from a child having minimal or no spoken language, which occurs 
in about 15% of children with ASD, to a child who has unusual speech, 
such as repeating scripted words or phrases or echoing back what some-
one has just said (called “echolalia”), to those whose speech is not signifi-
cantly impaired. Other types of atypical language use include the use of 
invented words (called “neologisms”), like using the word “coo-is-a-car” 
to refer to trees, or the use of pronoun reversals such as referring to oneself 
in third person or mixing up “you” for “I” when asking a question. For 
example, a child who asks “You want a glass of milk?” may actually mean 
“I want a glass of milk.” Other children may have difficulties only in 
expressing themselves in words (called “expressive language”) but be able 
to understand language much better (called “receptive language”). Chil-
dren who have little spoken language can benefit from using technology, 
such as a tablet or other devices, to communicate and learn. Fortunately, 
with therapy, all children can learn to communicate, whether through 
words or other means.

ADHD

Attention- deficit/hyperactivity disorder (ADHD) is a common syn-
drome, also with a spectrum of severity, that describes individuals who 
are extremely inattentive, unable to stay focused or organized, or else are 
extremely overactive (as if always driven by a motor) or extremely impul-
sive. As many as half of children with ASD have substantial problems 
with inattention or hyperactivity and would also meet criteria for a diag-
nosis of ADHD. Just since DSM-5 in 2013, clinicians are now allowed 
to codiagnose and treat both disorders. For some children problems with 
hyperactivity and difficulties regulating behavior can exacerbate exist-
ing social challenges because over time peers can become frustrated and 
withdraw from a child who is impulsive and hyperactive. That further 
restricts the opportunities for the child with ASD to practice and learn 
social skills. If your child is in this group, your treating clinicians may 
recommend medications for ADHD (in addition to the commonly known 
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Ritalin [methylphenidate], a dozen other formulations are available that 
can be helpful). We now know, from recent studies, that children with 
ASD who also meet criteria for ADHD can in fact benefit from such 
medicines. If the primary problem here is not hyperactivity but atten-
tion, the clinician may also recommend special skills training related to 
attention, to help, for example, with schoolwork. The potential lifestyle 
and alternative treatment proposals for ADHD and ASD overlap heavily, 
although the data gathered on what works reveal some differentiation 
between these conditions too. Interested parents may find more informa-
tion about ADHD in Joel Nigg’s book Getting Ahead of ADHD.

Emotional Problems

Kids with ASD can experience emotional complications too. We live 
in a social world, and if you struggle to make your way through social 
situations, it’s not hard to imagine that you would be susceptible to 
feeling anxious and sad. As you might predict, we often see higher rates 
of anxiety and mood disorders, like depression, in those with ASD— 
particularly in teens and adults who have more insight into their differ-
ences. Individuals with ASD who have limited language or difficulties 
with understanding their own emotional experiences will have trouble 
telling people about their feelings of anxiety or sadness. But you may 
be able to see it in your child’s behavior, such as being overly fearful or 
losing interest in activities the child used to enjoy. If your child is in this 
group, a behavioral plan that takes into account the anxiety or mood 
concern can be helpful, as can methods to reduce stress and improve 
stress- related coping, all skills your clinician may recommend as part of 
your child’s treatment.

Medical Issues

Medical concerns that occur more often than we would expect with ASD, 
again for poorly understood reasons, include seizures, difficulties with 
sleep, and gastrointestinal (GI) disturbances. Although much remains 
to be learned, as we’ll discuss later in this book, these medical condi-
tions have recently provided new clues to causes of ASD. For example, 
epilepsy is diagnosed in a striking 20% of children with ASD—many 
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times its incidence in the general population. This led to the interesting 
finding that many of the same genes implicated in ASD are implicated 
in epilepsy. For example, the gene SCN2A is the instruction manual for 
the production of a protein embedded in the walls of our brain cells that 
controls the passage of ions across the cell wall. That passage of ions 
across the cell wall is what dictates how a cell functions and communi-
cates. Disruption of the gene SCN2A can either facilitate too much of the 
passage of ions or too little. It turns out that too much passage of the ions 
leads to epilepsy early in development, while too little leads to seizures 
later in development—and ASD.

Sleep problems are common in ASD. Over half of parents of chil-
dren with ASD report their child has had some sort of sleep problem, 
and one- fourth of parents report their child does not get enough sleep. 
That sleep problems commonly occur in ASD is nothing new to parents, 
who have been talking to their doctors for years about these challenges. 
However, recent scientific advances have shown that behavioral interven-
tions to improve sleep hygiene have significant effects on learning and 
reduction of problematic behaviors. We’ll discuss those practical sleep 
improvement techniques in Chapter 6. And further, improvements in 
your child’s sleep have a positive impact on your ability to sleep as well.

Silvia’s school-age daughter struggled with sleep, and their family 
was receiving support from a sleep specialist. Silvia’s daughter had autism 
and intellectual disability and had experienced significant sleep problems 
all of her life. She would sleep for only a couple of hours each night and 
would sometimes go for a day or two without any sleep, which interfered 
with the sleep of everyone else in the family as well. In the weeks fol-
lowing the sleep intervention, which included a combination of behav-
ioral training and a prescription of melatonin, Silvia became less pale, 
the vibrancy of her hazel eyes emerged from under baggy eyelids, and 
even her posture was far straighter. She said that she had forgotten after 
9 years what it was like to sleep a full night through. She felt revived and 
engaged in the world as she hadn’t in nearly two decades. Sleep interven-
tions that have been adapted for individuals with autism can be very 
effective, and the positive effects extend beyond simply a good night’s 
sleep for your child.

Similar to sleep, gastrointestinal problems are common in ASD. It 
turns out this is not a coincidence but a powerful clue into the causes of 
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autism. We talk about GI problems in depth in Chapter 7. Just to give 
a preview, we are now making rapid progress in understanding the rela-
tionship between GI problems and autism. This has led to a rapid change 
in clinical practice. Until recently, clinicians typically dismissed GI com-
plaints as only of secondary or incidental concern. You may be among 
the parents who were told “We need to focus on the autism” or “I’m not 
sure what we can do about that.” However, it has become clear that GI 
complaints significantly impact behavior— children with GI complaints 
have more problematic and challenging behavior than those who don’t. 
And that makes sense. If you’re uncomfortable or in pain, surmount-
able stresses or frustrations can quickly become insurmountable. Over 
time the medical community has taken parents’ comments to heart, and 
now GI interventions for children with GI problems are incorporated into 
treatment plans.

In summary, intellectual and language impairments, ADHD, sleep, 
GI problems, and other associated conditions both complicate the plan-
ning for your child and provide usable scientific clues that we will turn 
into practical tips as we go through this book. The goal is enabling you 
to more readily create the “just right” individual plan for your child.

AutIsM CAn Be dIAgnosed eArlIer tHAn we tHougHt

One of the first questions you likely heard from your doctor was “When 
did you first become concerned?” The answer to this question will vary 
for different parents and children. As surprising as it may seem, as 
recently as the late 1980s, ASD wasn’t diagnosed with confidence until 
late preschool age or even middle childhood. Clinicians simply did not 
know much about the early manifestations of autism. That changed with 
groundbreaking studies conducted in the 1990s, again emerging from 
parent– scientist collaborations, revealing that autism symptoms actually 
could be detected before the first birthday. However, it takes time to 
translate these scientific advances to the community, which is why there 
is a lag from scientific understanding to clinical practices that are avail-
able to families. As a result, it has only been in the past decade that we’ve 
seen clinicians apply this information to practice.
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These first studies, conducted by one of us (Dawson) 25 years ago, 
broke new ground. The scientists obtained first- birthday videotapes from 
parents of school-age children definitively diagnosed with autism; they 
compared these to past videotapes of school-age children who developed 
in a typical manner without autism. The first birthday party just hap-
pened to provide something scientists prize greatly: a fairly standardized 
context in which to observe behavior. Most first birthday parties at some 
point have the child seated at a table, with friends and family gathered 
around. Typically, singing begins, a cake topped with flames or candles 
appears, and then there is lots of clapping. The tapes were coded by col-
lege students who had no idea which children had later developed autism. 
They were trained to simply rate the frequency of basic social behaviors, 
such as making eye contact or looking at faces. Although the first stud-
ies were very small, just a few key behaviors provided excellent (though 
not perfect) accuracy in separating which children would subsequently 
be diagnosed with ASD and which children would not: looking toward 
a person who said their name, the use of gestures, such as pointing and 
showing, and how much attention they paid to the people at the party 
(i.e., how much they looked at them). This study, and others like it, dem-
onstrated that autism begins to emerge very early in life and pointed to 
behaviors clinicians might use for early screening and diagnosis. This 
opened the potential for imagining early intervention as an approach to 
prevent full development of ASD when the brain is most “plastic” (or 
responsive to input) in its formation. That, in turn, has provided new 
hope for the effectiveness of early intervention. More on this in Chapter 4.

But other recent discoveries complicate the picture. It’s not just that 
social skills are absent in early development. In fact, quite the contrary. 
Most often, babies who will later develop autism usually start out by 
making normal eye contact, responding normally to having their name 
called, and paying typical attention to other people. Then, between about 
6 and 8 months, they diverge: they begin to subtly and gradually pay less 
and less attention to people. For some infants, however, symptoms are not 
pronounced until 12 months or even older. These new findings indicate 
that development starts typically but changes in early infancy.

This early “regression” or departure from the expected social devel-
opment route seems to be the norm in autism, rather than the exception. 
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Usually, it occurs during the first year. However, providing another 
important clue to our puzzle, in a minority of children who will develop 
autism, that regression happens around 18–24 months of age. This can 
occur either gradually or fairly rapidly. This pattern can include loss of 
previously acquired language and social skills or simply a failure to pro-
gress or a plateau in development.

By studying the very early development of infants later diagnosed 
with ASD, we have learned that the early course and pattern of symptom 
onset are quite variable across children. We have also discovered that 
infants later diagnosed with ASD show other early symptoms, such as 
difficulties with feeding, sleep, and motor development. And some chil-
dren end up with only very mild ASD symptoms, while others require 
lifelong supports. By the time a child is 18–24 months old, however, the 
diagnosis of autism tends to be stable for the majority of children.

soMe CHIldren lose tHe dIAgnosIs

Some features may emerge in the first year (although many diagnostic 
errors will still occur at that age), and the ASD diagnosis may be con-
fidently made by about age 2, yet even then it’s important to note that 
all children show at least some improvement once they begin to receive 
therapy. In addition, perhaps as many as 10% lose their autism symp-
toms altogether by school age— although those children typically show 
some other neurodevelopmental difficulty, such as ADHD, or emotional 
challenge, such as anxiety, that presumably led to the “false positive” in 
early life. When a child is very young—in the first 2 years of life—it is 
impossible to know whether the child’s autism will end up being mild 
or severe. The important point is that you’ll want to do what you can to 
help your individual child reach her full potential.

One driver for improving your child’s outcome is early  intervention—
an exciting discovery. As we’ll discuss later in this book, behaviorally 
based interventions for autism now bring great excitement because they 
really do work. However, they can be costly and difficult to obtain—
in later chapters we’ll explore some new ideas to build on this progress 
depending on your situation.
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tHe sex-rAtIo gAp Is nArrower tHAn onCe BelIeved

Autism is diagnosed in boys four times more often than it is diagnosed in 
girls. One speculation was that this was due to genetic mutations linked 
to sex chromosomes, but it’s become increasingly clear that it’s not this 
simple. Rather, on the genetic side recent discoveries indicate that females 
with ASD tend to have higher rates of rare genetic mutations, or variants 
(discussed more in Chapter 3), than males with autism, but these vari-
ants are scattered throughout the entire set of genes (the genome) and not 
linked to the sex chromosomes. In fact, when looking at children with 
ASD who have these rare mutations, the sex ratio drops from 4:1 to closer 
to 1:1. Moreover, some rare gene variants that mothers pass on to their 
sons and daughters seem to cause ASD only in the boys and not the girls. 
These findings are interesting for two reasons. One is that the findings are 
consistent with the theory of female protection (that it is harder for girls 
to get ASD); in other words, for a girl to develop autism she needs more 
genetic disruption than a boy does. This “female protective factor” related 
to ASD is also seen in some other brain development disorders and may 
be related to how sex hormones differentially influence brain development 
in boys and girls prenatally. The other reason is that it adds to the idea 
there are multiple routes to ASD—rare genetic mutations are one route, 
and boys seem more sensitive to a given number of these mutations. The 
other, possibly more common routes likely involve complex mixtures of 
genes and environments, as we’ll discuss throughout the book.

New advances in our understanding also suggest that autism looks 
different in the brain of each sex and may also produce different behavior 
in girls. That is, given the same underlying cause of ASD, the behaviors 
may look different or be milder in girls than in boys.

New research also suggests that autism is more often missed or mis-
diagnosed in girls— perhaps because clinicians expect it more in boys or 
due to other differences in how girls and boys with ASD behave—and 
that this accounts, at least in part, for the 4:1 sex ratio in ASD. The spe-
cific symptoms that girls exhibit might differ in how they are expressed 
or their severity. Some studies suggest that girls are better at “camouflag-
ing” their symptoms compared to boys. The implications here are that we 
need to pay closer attention to subtle behavioral challenges to make sure 
we’re not missing diagnoses in girls with ASD.
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wHAt kInd of “sCIenCe” do we use to InCreAse our 
understAndIng of Asd?

Throughout this book we’ll be discussing findings from recent scientific 
advances in autism. We’ll be extracting the key concepts and findings 
from different types of scientific studies. Each of these kinds of stud-
ies has strengths and weaknesses and offers pieces of the puzzle that we 
aim to integrate for you throughout this book. We highlight several of 
those study designs in the box on pages 24–25, so that as you review 
new findings that emerge in the scientific literature you have a little 
background as to the basis for our suggestions. We’ve pulled together the 
findings from all types of approaches, from meta- analyses to randomized 
controlled trials and prospective studies, to provide you with what the 
new science tells us about autism and, most important, what steps you 
can take toward making the changes that work best for your family.

wHere does our new understAndIng of Asd leAve 
CHIldren—And pArents?

Increased awareness and the new science of autism have raised questions 
about how to think about ASD. One question is philosophical—what is 
autism? Is it a disorder to be treated or a natural variation in develop-
ment to be appreciated, or both? Many family members and the providers 
involved in care for individuals with ASD aim to intervene to reduce or 
minimize the core symptoms that define ASD to enhance the opportu-
nity for that child to shape his own destiny and achieve his own poten-
tial. For example, if a child exhibits repetitive behaviors, such as making 
unusual motor movements, a goal of treatment might be to reduce the 
frequency of such movements and provide the child with greater flexibil-
ity in behavior choices.

However, as in all of psychiatry, it’s crucial to distinguish “helping 
someone achieve her true potential” from “moving someone toward con-
formity to social norms.” Sensitive to this risk, many advocate viewing 
ASD as representing differences that are part of the natural variation 
in ways of being human, a position that favors a focus on celebrating 
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Different Types of Scientific Research Studies

• Meta- analysis. A meta- analysis is an approach in which all stud-
ies that address a common question are combined into one analysis 
to draw strong conclusions about that question. This approach, when 
done well, overcomes the problem that single studies are prone to 
chance findings, particularly if they have small samples. The meta- 
analysis greatly increases confidence in the estimation of an effect 
because it can better adjust for chance findings in individual stud-
ies. One common use of meta- analyses is to determine the degree of 
effectiveness of a treatment. Now, just as individual study results are 
less reliable if they are small or used weak methods, the reliability of 
a meta- analysis also depends on the size, quality, and number of indi-
vidual studies being reviewed. That said, generally the findings will pro-
vide more definitive understanding of a topic than the insights from a 
single study.

• Systematic review. Systematic reviews are similar to meta- 
analytic studies in that they pull together the entire literature on a ques-
tion using rigorous rules, but they provide less insight into the quanti-
tative effect of a given intervention or variable under study. However, 
like meta- analyses, they pull together key findings from across studies, 
illuminating patterns that any single study cannot.

• Randomized controlled trials. Randomized controlled trials are a 
powerful way to isolate and examine the effect of a treatment. Their 
power comes from randomly assigning people to either a treatment 
group or a placebo group. When done well, the placebo is disguised 
so expectations from the participants or the experimenters cannot 
bias the results. The power of randomization is statistical—it means 
that when the study succeeds, we know for sure that the treatment 
caused the improvement and that the improvement is not due to some 
unmeasured factor in the situation. The treatment being studied can 
be anything from a 2-year behavioral intervention to a 6-week dietary 
approach to a single dose of medication. In this type of “double-blind” 
study (meaning neither the scientist nor the study subjects know which 
group each person is in) any conscious or unconscious biases that any-
one involved in the study may have can be ruled out. The randomiza-
tion also allows for ruling out any other systematic differences that 
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could influence the results. The key strength of this type of experimen-
tal design is that it can show that one thing caused another, not merely 
that the two just happened to appear together, which is what correla-
tional studies demonstrate.

• Prospective studies. To improve our understanding of what 
autism looked like during early development scientists relied on retro-
spective studies, reviews of events and information that happened in 
the past. More recently, prospective studies have been used to shed 
light on autism. In prospective studies individuals with autism are fol-
lowed over a period of time. These studies are important because an 
earlier event or “risk factor” is a clue to a cause and because they help 
us predict what might happen for different children even when we 
aren’t sure of the cause. For example, in a prospective study younger 
siblings of a child with autism (who we know are more likely to develop 
autism than the population at large) may be followed from birth and 
their patterns of behavior or exposure to experiences measured. Then 
some years later they can be assessed for ASD, and those earlier mea-
surements can perhaps inform or predict diagnostic outcomes. While 
this type of study design would not prove causation, it is still more 
powerful than simply looking at the presence of behaviors and ASD 
symptoms at a single point in time. In that case we wouldn’t be able to 
determine which came first.

• Whole- population studies. Large population-based studies have 
proven invaluable in examining links between exposures and autism 
or the presence of genetic factors and autism because they can detect 
subtle effects that a smaller study would miss. In most studies of 
autism, participants are recruited from the local community or a clinic. 
This local approach has the advantage that kids can be evaluated in 
depth. But it has the disadvantage that results may not generalize to 
the whole population of children with ASD. Computing power and 
large databases have allowed scientists to examine data from much 
larger groups of individuals with autism, thereby increasing the likeli-
hood that findings could be generalized to all individuals with autism. 
Their disadvantage is that the individuals cannot be assessed in depth, 
so there may be diagnostic errors and other limitations.
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neurodiversity. Thus, they encourage efforts to focus on acceptance of 
ASD and reduce any disability associated with ASD by adapting the 
environment. People with this perspective might ask, “What is wrong 
with making unusual motor movements, especially if such movements 
help the child or adult feel less stressed? We should help other people 
accept these differences unless they are causing harm.”

The idea that autism is a difference that should be accepted has been 
championed by many, including adults with autism, or autistic people, 
which is the term that some self- advocates would prefer to use. This per-
spective is particularly important when individuals are already function-
ing quite well—for example, many of these adults are able to engage with 
the community and succeed in a variety of settings as part of everyday 
life, although not without challenges associated with ASD, such as sen-
sory sensitivities or difficulty understanding social cues. These individu-
als don’t want their challenges to be misunderstood by others, and thus 
they advocate for increased acceptance of the differences that are part of 
ASD, as well as whatever supports are needed to succeed. What we call 
ASD is experienced as part of their personality and identity—not some-
thing they want “healed.”

At the same time, many people with ASD are suffering consider-
ably. They are not able to engage in the broader community without 
significant treatment and support, such as having a constant caregiver 
and augmentative communication devices, which makes them vulnerable 
to serious suffering should those supports not be obtainable. Increasing 
their capacity to care for themselves and make their own informed deci-
sions by increasing their skills is thus seen as a vital goal by many indi-
viduals, families, and caregivers as well as the mental health treatment 
community.

How you end up thinking about your child’s autism (and how your 
child will ultimately think about it) will be a personal decision, which 
will likely be influenced by the nature of your child’s autism, as well as 
personal and cultural perspectives. Science cannot provide a definitive 
answer to the value questions here. There is no “right” or “wrong” answer. 
Your view of autism will be shaped by your and your child’s individual 
experience. Regardless, your caring, accepting, and encouraging attitude 
toward your child will help your child and others feel valued and more 
confident.
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So, as a parent, what can you do with this new understanding of 
autism? The first thing you can do is recognize that because autism 
falls on a spectrum, each child has unique challenges and strengths and 
thus interventions and supports will be individualized. Autism is not a 
“one- intervention-fits-all” type of diagnosis. One child may benefit from 
an intensive one-on-one treatment plan, whereas another may be better 
served in a group setting. One child may benefit from speech therapy, 
whereas another child may want to speak incessantly. The notion of a 
unique treatment and intervention plan can seem overwhelming at first, 
but recent scientific advances have provided a road map for developing 
a unique plan for moving forward with your child. That road map will 
include components from the latest scientific evidence outlining what is 
helpful, will include supports that build on your child’s strengths while 
addressing your child’s challenges, and will incorporate measures to 
manage co- occurring medical concerns. The second step you can take, 
given our new understanding of autism, is to educate yourself on what 
the science tells us about what autism is, how children develop, and what 
we can do to help each child with autism live the life that he or she wants 
to live. That step will provide you with the knowledge you need to sift 
through all the information and misinformation that is out there. It will 
also help you understand how your child thinks. By understanding how 
your child learns and thrives you will be in the best position to support 
him. Your third step will be to put together your own road map based 
on this information that you’ve pulled together about what autism is and 
what kinds of help can be included in a treatment package. This is a time 
to be hopeful. So let’s get started.
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2
wHAt Are tHe essentIAl 

feAtures tHAt defIne 
tHe AutIsM speCtruM?

We focused on the significant differences among individuals with autism 
in Chapter 1 because understanding that autism falls along a spectrum 
is essential to getting the best outcome for any individual child. But it’s 
also important to know what all individuals with autism have in com-
mon. What do we consider the “essence” of autism? What are the features 
that are shared by individuals, accounting for the fact that these children 
are all viewed as part of one spectrum? DSM-5 lists the basic character-
istics that define autism as falling into two categories: (1) impairments in 
social communication and interaction and (2) the presence of restricted 
and repetitive interests and behaviors. If your child is on the spectrum, 
you are undoubtedly familiar with the outward signs of these character-
istics. But unpacking them to gain an understanding of what is going on 
in the mind and brain of your child that produces these characteristics 
can shed a lot more light on how to help the child.

IMpAIrMents In soCIAl developMent

There are two key elements that help explain why children with autism 
have difficulties relating socially to others. One has to do with how inter-
ested your child is in the social world, referred to as “social motivation.” 
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In general, those with autism tend to be less interested in and pay less 
attention to social information. Social information has lower value for 
them. The second element is the ability to process or make sense of social 
information, such as the ability to accurately read social cues like facial 
expressions. A combination of clever observational and brain imaging 
studies from the past 10 years has built a clearer picture of how the mind 
works differently in autism with regard to these two critical components 
of social engagement. And while in theory each could drive the other, for 
a couple of reasons we favor the belief that social motivation is key and 
can contribute to difficulties in social information processing. One reason 
is that working from that perspective has led to effective ways to help 
children with ASD. Another is information we’ve obtained from studies 
of brain activity.

Differences in Social Motivation

Let’s start with the classic picture. When Leo Kanner first described 
ASD, he presented 11 case studies of children he had seen in his clinic. 
He described one child as having “a disinclination to play with chil-
dren and do things children his age usually take an interest in doing.” 
He described a second child by referring to his mother’s statements, for 
example, “he mostly ignored other people. When we had guests, he just 
wouldn’t pay any attention.” Similarly, for a third child, Kanner reported, 
“he showed no interest in the examiner or any other person.” For all the 
children in his pioneering case reports he mentioned the reduced atten-
tion to the social world.

Here’s a fairly simple way that scientists initially nailed down this 
element of autism: Picture an empty room with a simple table in the 
center. Seated at the table is a toddler with ASD, and sitting opposite 
is a graduate student. Together they are quietly playing with Play-Doh. 
Periodically, from four precisely designated locations, two diagonally 
behind the child and two diagonally behind the graduate student, a sec-
ond graduate student presents different types of sounds all at the same 
volume. These include common sounds such as a kitchen timer, an alarm 
clock, and a car horn, representing nonsocial sounds, and also hands clap-
ping, a voice calling the child’s name, and thigh slapping, representing 
social sounds. A third experimenter, watching from behind a one-way 
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mirror, is counting the number of times the child pays attention to the 
various sounds. This basic experiment was repeated with placement of 
the sounds around the room and the order of the presentation alternated 
and balanced to control for the influence of location or order for dozens 
of children with ASD, children with developmental delay, and children 
with typical development. When the number of turns toward the sounds 
was added up across all the children, the toddlers with ASD had paid 
attention to the social stimuli far less than their toddler peers—and this 
seems to be true for everyone with autism, cutting across all the many 
differences discussed in Chapter 1.

But isn’t that approach error prone? After all, it relies on human 
actors and coders. To confirm this observation, new technologies have 
gone further. By hijacking the same eye- tracking technology that air 
force pilots use to identify and track targets when rocketing across the 
sky, scientists now can use specially calibrated cameras and complicated 
mathematical algorithms to track where children with ASD look at all 
times when presented with static and dynamic images on video screens. 
A striking finding here emerges when individuals with autism view pic-
tures and movies involving human faces. Those with ASD attend to the 
face—but not the same part of the face as other children. Most typically 
developing children in this situation focus mainly on the eyes. We think 
this is because the eyes convey the most information about what the 
other person is noticing and feeling. Children with ASD tend to look at 
the eyes no more often than any other part of the face. They may look 
at the chin or the mouth just as often. Although not literally true, it is 
almost as if the face appears to them as a complex geometric shape, rather 
than a face. In a room containing a variety of objects as well as people, 
typically developing children will focus most of their attention on the 
people, but children with ASD may spend just as much time looking at 
the objects in the room. Why might this be? Both low social motiva-
tion and impairments in social information processing likely are at play. 
Which came first may be a chicken-and-egg situation.

What Is Going On in the Brain?

One reason we suspect low social motivation is primary, however, is that 
brain imaging studies with individuals with autism tend to find reduced 
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activity in parts of the brain that support motivation— especially when 
the motivation is social in nature.

Scientists have used structural magnetic resonance imaging (MRI) 
to examine the size and shape of the structures in the brain and func-
tional magnetic resonance imaging (fMRI) to examine what parts of the 
brain are active when a person is engaged in a task. Greater brain activity 
is inferred based on how much blood is flowing to a particular part of the 
brain during an activity. Based on measures of both structural and func-
tional MRI, we have learned that the brain of a person with ASD is dif-
ferent. This difference involves the complex interplay between different 
structures and regions including the amygdala, an almond- shaped struc-
ture nestled deep within our brains; the ventral striatum, located above 
the amygdala but still below the cortical layer of our brain; and regions of 
the most evolutionarily advanced part of our brains, the prefrontal cortex. 
The amygdala tags information as salient and biologically relevant to us, 
alerting us to attend to those things critical to our survival.

For example, when you’re wandering through the woods in your 
local park and you stumble across a snake sunning itself along the trail, 
your startle response is the result, in part, of your amygdala telling you 
to attend to this object in your path. The amygdala is tightly connected 
to the ventral striatum, which is a part of the brain that is active during 
rewarding activities— everything ranging from falling in love to inhaling 
cocaine, as well as relatively commonplace activities like receiving social 
praise for a job well done. The orbitofrontal cortex, which has dense con-
nections to the amygdala and ventral striatum, is largely involved in inte-
grating the inputs from the amygdala and ventral striatum to guide goal- 
directed action and respond to changing feedback from the environment.

In ASD, on average, the amygdala differs in size (is larger in some 
studies and smaller in others), has atypical connections with other brain 
structures, and shows reduced activity when responding to pictures of 
social stimuli, such as faces and eyes. (These brain changes are small and 
too subtle to see in an individual child, at least with today’s technology, 
so no, there is not a brain scan test for ASD at this point.) In the same 
vein, when performing tasks where the reward is either social in nature, 
such as receiving praise from a charismatic undergraduate student, or 
nonsocial in nature, such as receiving a monetary prize, individuals with 
ASD on average show decreased activity in the ventral striatum during 
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social rewards but normal levels of activity of these reward circuits when 
the reward is an object of interest to the person. Thus, the motivational 
element altered here seems to be specific to social information, not moti-
vation in general, based on the brain scan studies. What appears to be 
happening in the ASD brain is that social stimuli are not tagged as 

salient, and thus the neural circuits 
that assign reward to faces, voices, 
gestures, and other social stimuli are 
not activated.

It is not hard to imagine then, 
if a child’s brain does not tag social 
information as noteworthy or moti-
vating from very early on in life, that 

the child won’t attend to those stimuli during development. If the child is 
not attending to social stimuli, like faces or eyes or interactions between 
two people, that child will miss out on the rich tapestry of information 
specific to our social world, like how to interpret emotional expressions, 
how to respond to questions, how to greet someone, and how to have a 
conversation. Gradually, the child will fail to gain or will lose the ability 
even to accurately read social information like facial expressions. This is 
why some infants and toddlers may appear to be developing typically at 
first: It’s only after the lost opportunities to learn socially begin to add up 
to produce observable symptoms that they are diagnosed.

Here’s an analogy that may be helpful. Imagine one of us (Bernier), 
as a clinical researcher, doesn’t find football motivating. I naturally ignore 
sports news and tend to “tune out” when conversations turn to football. 
As a result, now I miss out on all the cues and information that football 
conversations reveal, including the basics like the rules of the game and 
who is playing—and even when I do see that information, I have nowhere 
in my mind to store it, so I fail to appreciate its importance. However, 
encouragement from a friend to memorize the rules of the game and see 
some games creates a different dynamic. Now, knowing something about 
the game and attending games with a friend who makes it fun, I find it 
is interesting—and as a result, I learn more by attending to it. Finally, 
through the association of the good experiences with the friend, my moti-
vation to learn about football increases even more. This silly “friend” 
intervention example results in improved football knowledge in the same 

The brains of children with 
autism seem to be wired to 
make them less motivated 

by the social aspects of their 
world than typical children.
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way that behaviorally based interventions can improve social motivation 
and social processing in a “virtuous cycle” for kids with ASD. That is, the 
reverse pattern can work as well. Imagine a child who doesn’t engage in 
social interactions but loves football. We can use that child’s love of foot-
ball to promote social opportunities and 
provide social experiences where social skills 
can be practiced and developed, and over 
time the associations with the reward of 
football can be linked to social interactions.

Despite the fact that most children 
with autism showed reduced interest in 
social information, many are nevertheless 
affectionate and enjoy being with people. 
Many children enjoy sharing their special 
interests with others, as well as activities such as rough-and- tumble 
play and musical games. Spending time with your child performing the 
child’s preferred activities is a good way to increase your child’s motiva-
tion and interest in others.

Differences in Social Information Processing

By increasing a child’s motivation to attend to social information, we can 
improve social information processing, the brain’s ability to interpret cues 
from the social world and make sense of that information. One simple 
example highlighting how behavioral interventions can lead to increased 
attention to social information concerns efforts to increase eye contact. 
Making eye contact is critical for learning about the social world. One 
way to teach eye contact is to encourage it by rewarding it. Let’s say a 
child loves bubbles but doesn’t make good eye contact. An interventionist 
working on eye contact could hold the bubble container next to her own 
face. When the child (accidentally or intentionally) makes eye contact, 
the interventionist immediately rewards the eye contact by blowing some 
bubbles. That pairing of the bubbles with the eye contact is repeated 
over and over. And, over time, the interventionist can increase the dis-
tance between the bubble container and her face but still reward the eye 
contact with bubble blowing. Again, over hundreds of such pairings the 
child learns to pair that social interaction, eye contact, with rewards and 

Integrating a child’s 
special interest into 

social interactions can 
provide opportunities 

to improve social 
motivation and social 

processing.
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can then begin to use it to facilitate communication (e.g., “I’d like some 
bubbles, please”).

However, paying attention to the social world is not enough. Even 
children who start to pay attention to the social world may find social 
information difficult to process at times. Social information, such as talk-
ing and expressing emotions, is inherently complex, ever changing and 
unpredictable, and multisensory. Science has shown that the parts of the 
brain used to process social information, conveniently termed the “social 
brain,” are different in ASD, and 
this helps explain how children 
with ASD process (or fail to process) 
important social cues.

The social world is dynamic, 
challenging, and fast paced. Con-
sider the complexities in a simple 
greeting from a bus driver to a 
child going to school for the day. 
The bus pulls up to the bus stop, 
and there are a dozen faces, all with 
different expressions, peering out from the windows and a dozen more 
faces partly obscured by looking every which way inside the bus. There 
are no fewer than a score of differing vocalizations ranging in tone, pitch, 
frequency, and pace emanating from the yellow bus. These sounds have 
to be disentangled from the rumbling of the engine and the hiss of the 
brakes while the additional inputs to the sensory experience, like the 
smell of the diesel fuel and the wafting of the warm air from the radiator, 
have to be tuned out as well. The door opens, and from the driver’s seat 
atop the stairs the driver calls, “C’mon in, Raphe; I haven’t got all day” 
as she points to the back of the bus with her hooked thumb. At the same 
time her eyebrows are creased, her nose is scrunched, her lips are tight 
and thin. The actual words she says need to be heard and interpreted and 
mapped against both her facial expressions and her body language. This 
short message needs to be siphoned from the rest of the sounds and sights 
in the bus and considered in the context of the activity, in this case head-
ing off to school for the day. All of this complex processing and interpre-
tation has to happen quickly and in a rapidly shifting, dynamic interac-
tion. For most individuals, learning to do this is “automatic”—kids just 

By making the social world 
more rewarding so that your 
child is more likely to attend 

to social information, you can 
provide more opportunities to 
learn about the social world, 

but it may not be enough, since 
the social world is so complex.
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kind of pick it up by osmosis, the same way they learn a language by 
being around it. But in ASD, that doesn’t happen.

You can imagine that if it’s not automatic the welter of such social 
information quickly becomes overwhelming to try to process.

Face Recognition

Recent research suggests that, similar to challenges with social motiva-
tion, difficulties with processing social information are central to ASD. 
One striking piece of evidence that has emerged in the past 10 years 
comes from recording electrical signals from the brain using harmless 
electrodes (detectors) on the scalp. In typically developing individuals, 
this method reveals that people recognize a face as being, in fact, a face 
and not something else, within less than 200 milliseconds—just a frac-
tion of a second! This is almost as fast as conscious awareness itself. The 
brain has developed a specialized pattern- recognition ability to recognize 
human faces as being human faces. In individuals with autism, this rec-
ognition takes longer, suggesting a subtle but important weakness in the 
brain’s face recognition system.

However, there’s a wrinkle: if an individual with ASD is instructed 
to pay attention to the faces (and aided with a visual cue as to where the 
face will appear), that delay is mostly eliminated. This highlights that 
some combination of motivation (attending to faces as relevant) and pro-
cessing (recognizing faces as faces quickly enough) is involved in autism. 
The good news is that heartening findings like this point the way to 
behavioral training that can help children with ASD “grow” their face- 
processing ability. And they indicate that directing a child’s attention to 
faces improves his ability to process that face. So, by reinforcing atten-
tion to faces, as in our bubble- blowing example above, we can increase 
attention to faces. This should, in theory, create a “virtuous cycle” as the 
child attends to a face more often and then reaps the positive benefits of 
doing so.

Biological Motion

Faces are obviously pivotal to our social life. But they are just as clearly 
not the whole story. Other kinds of information processing are also 
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crucial to the brain’s social- information- processing abilities. Another part 
of the story is what scientists call “biological motion.” Biological motion 
means movements that are characteristic of living animals and, more par-
ticularly, human and socially meaningful— walking, dancing, reaching 
out a hand to shake it, or performing impressive kung fu moves (this last 
one, however, is not in our repertoire). Just as the brain has dedicated 
modules for processing faces, scientists have recently discovered that it 
also has a distinct module (a part of the temporal lobe) specialized for 
processing biological motion.

This discovery was made using what are called point-light displays. 
These are like cartoons: they are essentially movies in which points of 
light are shown against a black background, either depicting everyday 

movements like riding a bicycle 
or randomly careening across the 
screen, but there are no actual 
people (or animals) depicted—just 
patterns of moving dots. Remark-
ably, most people quickly recognize 
human-like patterns of movement 
versus other patterns. When this 
experiment is done using MRI, sci-
entists can identify specific activity 
in a brain circuit anchored in an area 

called the brain’s superior temporal sulcus (STS). Brain activity in this 
area is reduced in individuals with ASD. But similar to the findings in 
face processing, there is good news here. As we’ll discuss in Chapter 3, 
brain activity in this region apparently can be normalized through prac-
tice, once again indicating promise for treatment approaches targeting 
social difficulties in individuals with ASD.

Theory of Mind

A third key part of the brain’s ability to process social information is 
referred to as “theory of mind”—the capacity to understand that other 
people have thoughts and feelings that are distinct from one’s own. A 
story used for now- classic studies with children involves three children; 
we’ll call them Josh, Anne, and Olivia. Josh has placed a marble in one of 

When we know where 
activity in the brain is different 

in those with ASD, we can 
design interventions that shift 

that activity toward normal 
through behavioral practice—

like paying attention to and 
recognizing human faces.
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two baskets. His friend Anne watched Josh put that marble in the basket 
on the left. Anne then leaves, and unbeknown to Anne (and for reasons 
that will remain mysterious), Josh moves the marble to the basket on 
the right. Olivia has been watching this activity and sees him do this. 
Now Anne returns to retrieve her marble. Olivia is asked, “Where do 
you think she’ll look?” Of course, you, the reader, know that Anne will 
look for the marble in the basket on the left, where she saw Josh place it. 
Typically developing children also know this by a young age. The reason 
you (and most children) can know this is that you have developed a theory 
of mind. That’s a fancy way of saying that you recognize implicitly that 
Anne has her own perceptions distinct from your own; therefore, Anne 
will act on the basis of her own beliefs and knowledge, not yours. This 
ability comes online in typically developing children around 4½ years of 
age. Younger preschoolers and toddlers will respond that Anne will look 
for the marble in the basket to the right because that’s where the marble 
is, and they know that’s where it is, and so therefore they believe Anne 
will, too—they don’t yet understand that others have different perspec-
tives from their own. The same is true of many children over age 5 on 
the autism spectrum. If Olivia has ASD, she may say that Anne will look 
in the basket on the right even if Olivia is 8. Very young children and 
kids on the spectrum will also have difficulty understanding games such 
as hide-and-seek, which require an understanding of theory of mind. 
Even lying requires a theory of mind and, not surprisingly, many people 
with autism don’t engage in lying. This is a wonderful characteristic in 
most situations. However, the ability to tell “white lies” helps us navigate 
many social situations, such as when Aunt Mary asks whether you like 
her funny- looking hat.

Even though individuals with ASD struggle with tasks like this long 
after the age of 5, many of them can learn to complete this task accurately 
over the course of their development. Many children with ASD are able 
to reason out the appropriate answer using concrete logic without relying 
on a theory of mind, but for other children with ASD, social experience 
might drive the development of the ability to correctly complete these 
types of tasks.

While the Josh–Anne– Olivia task is easy for teens and adults with 
ASD, theory of mind is still not typical even in adults with ASD. This 
difficulty is identified using age- appropriate tests for adults. One task is 
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called “Reading the Mind in the Eyes.” In this test, you see a series of pic-
tures of faces with only a sliver of the face—the eyes— visible. Surround-
ing each pair of eyes are four emotion words like “distrustful,” “jealous,” 
“panicked,” and “angry.” You have to select the word that best character-
izes the emotion in the eyes. It sounds hard, but in fact, most adults can 
easily do this. In contrast, adults with ASD tend to have difficulty on this 
task and be less accurate than most other people.

Brain imaging using MRI suggests that our “social brain” uses a 
brain area called the temporo- parietal junction (for neuroscientists, this is 
such a famous and important area for social function, for attention, and 
other abilities that it is just referred to in affectionate shorthand as the 
TPJ). The TPJ is close to the STS, which as we explained earlier is 
involved in processing biological motion. As one lighthearted study 
revealed, when British adults with ASD were asked to estimate how 
likely it was for the British queen to think that keeping a diary is impor-
tant, they showed reduced activation in this region. Typical adults showed 
activation of the TPJ in response to this question because of the require-
ment that a reader not only consider another person’s perspective but also 
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nosis of ASD as provided in DSM-5. That’s why DSM-5 requires children 
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This fifth edition makes the criteria more reflective of current think-
ing about autism and more accurate because the criteria restrict the 
ability to “count” a deficit more than once, which could result in over-
diagnosis. In DSM-IV, a clinician could, for example, cite challenges with 
conversation in the language domain (deficits in conversations) and the 
social domain (deficits in social reciprocity) and end up concluding that 
the child was at a more severe point on the spectrum than was actually 
the case and therefore should be diagnosed.
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consider the perspective of a person who was not very relatable to the 
average British citizen.

What do the marble test, the mysterious eyes test, and related studies 
like this tell us about ASD? As you probably have guessed, they reveal 
that people with autism often find it challenging to understand what 
another person is thinking, feeling, and intending. This is clearly going 
to affect their social responses and 
sometimes make them seem “off.” 
Thus, if your son with ASD fails 
to offer you a Kleenex or give you a 
hug when you are sad, it’s not due to 
malice, coldness, or indifference, but 
rather a simple lack of processing 
or understanding. If your daugh-
ter fails to appropriately respond to 
small talk from the cashier at the 
grocery, it’s probably because she doesn’t understand why that cashier is 
talking to her or what the implicit intention of the cashier (to be friendly) 
really is. Fortunately, many individuals with autism do learn how to pay 
attention and understand the social world. Many well- studied behavioral 
therapies can help teach concepts such as emotions and perspective taking.

restrICted And repetItIve Interests And BeHAvIors

The social brain is obviously a major part of the story of autism today, 
and we now have a fairly deep understanding of the social brain that 
we did not have just 10 years ago. This has opened up exciting possi-
bilities for helping children with ASD achieve their goals and potential. 
Information- processing styles in ASD also extend beyond social informa-
tion, however, as you are no doubt aware. The second domain that is at the 
core of diagnosing of ASD concerns restricted and repetitive interests and 
behaviors. It’s important to understand that a range of behaviors and dif-
ferences related to overfocused interests (or inflexible thinking) fall under 
this domain, and not all children with ASD manifest all of them. This is 
why DSM-5 requires the presence of only two out of four of the domains of 
restricted or repetitive behaviors discussed below for an autism diagnosis.

Social responses that may 
seem “off” can often be traced 

to the fact that those with 
ASD don’t fully understand 
what others are thinking or 
feeling—they lack what we 

call a “theory of mind.”
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In his classic descriptive study, Kanner described Case 10 like this: 
“Daily routine must be adhered to rigidly; any slightest change of the 
pattern called forth outbursts of panic. . . . He was extremely upset upon 
seeing anything broken or incomplete. He noticed two dolls to which he 
had paid no attention before. He saw that one of them had no hat and 
became very much agitated, wandering about the room to look for the 
hat. When the hat was retrieved from another room, he instantly lost all 
interest in the dolls.” The way we view it today, this tendency to overfo-
cus creates differences in four domains: the need for routine, stereotypic 
behaviors, narrow interests, and sensory sensitivities.

Inflexible Thinking and the Need for Sameness

Many of you will recognize this pattern in your own loved one with ASD. 
Kanner’s young patient, “John,” had tremendous difficulties with flexible 
thinking. The result was strict adherence to schedules, difficulty with 
transitions, and rigidity about how things were arranged. Subsequent to 
Kanner, scientists have noticed that beyond difficulties with transitions, 
inflexible thinking extends to difficulties in thinking abstractly. One 
parent told us, “Joey is just very concrete. If it’s time to leave and I say, 
‘Let’s hit the road,’ he says, ‘But that will hurt’—and he doesn’t mean it 
as a joke!” The same difficulty is reflected in trouble imagining future 
plans or, more relevantly, adjusting when those plans are disrupted. This 
is why, even though it may seem trivial to us to one day detour for an 
errand on the way to the daily school drop-off, it is a really big deal for 
many kids with ASD. A total meltdown may follow. This is not neces-
sarily your child being manipulative—it is that the child cannot pro-
cess and make sense of what is happening, and so the situation quickly 
becomes overwhelming. His brain does not allow him to think flexibly, 
disengage from the current plans, and imagine a new plan for achieving 
the goal of going to school.

There is hope, however, in that recent discoveries are helping us 
understand this inflexibility of thinking or insistence on sameness. Sev-
eral brain imaging studies in ASD have shown that the volume and 
density of neurons in parts of the brain that we’ve already mentioned, 
the striatum and the circuits of the brain that are closely linked to this 
region, including the prefrontal cortex, are different in individuals with 
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ASD. Similarly, functional imaging studies of the brain suggest reduced 
activity in these regions when individuals with ASD are performing tasks 
that require flexible thinking and inhibition of previously learned behav-
iors. This insight can point the way toward the development of new treat-
ments that target those underlying brain circuits. We’re not there yet, 
but understanding the neurobiology of complex behaviors like inflexible 
thinking is the first step.

Stereotypic Behaviors

“Stereotypic” essentially means repetitive, and stereotypic behaviors have 
been noted as part of ASD since Kanner’s first description. These ste-
reotypic behaviors include repetitive motor mannerisms, such as hand 
flapping or body posturing, and repetitive use of objects, such as lining 
up toys and picking up objects and repeatedly dropping them. Stereo-
typed behaviors also include repetitive speech patterns, such as scripted 
language. The scripted language can serve no obvious purpose, such as 
repeating back movie lines wherever and whenever, or it can be used 
functionally. For example, one child used the scripted phrase “time to get 
on the bus” any time he was ready to leave the room. That was his way 
of communicating his wishes. Unfortunately for one of us (Bernier), the 
child consistently said that every time we were in the room together. (I 
tried not to take it too personally.) Another example of stereotypic speech 
patterns is captured in the young man who had a range of interests, 
including Harry Potter. He was happy to share all sorts of facts about 
Legos, dinosaurs, and Pokemon as well. As he described these interests 
he used appropriate inflection, tone, and grammar, but the moment he 
switched topics to Harry Potter, he spoke with a British accent. However, 
he would seamlessly transition back to typical American inflections and 
intonation as he switched topics.

Interestingly, the same circuitry is disrupted in those with other 
disorders marked by repetitive behaviors, such as Tourette syndrome (a 
tic disorder in which the individual has an irresistible urge to repeat a 
movement or sound) and obsessive–compulsive disorder (characterized 
by irresistible urges to clean or double-check or count things). While the 
experiences of children with ASD are not the same as those of children 
with these disorders, they appear to be biologically related. As we learn 
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more about the brain systems that suppress these urges or enable more 
flexibility, we gain an understanding that may yield new treatment ideas. 
We don’t have any currently, but insight into the neurobiology provides 
new avenues for treatment exploration.

Narrow Interests

Narrow interests are also commonly observed in autism, although not all 
children with ASD have narrow interests. They can take two forms: inter-
ests that are unusual in their intensity and interests that are unusual in 
their focus. Interests that are unusual in their intensity, called circum-
scribed interests, are those interests that are like typical hobbies but 
become all- consuming for the child. That is, they might be all the child 
wants to talk about or play with to the detriment of social interactions or 
exposure to other experiences. One example would be the 13-year-old 
whose circumscribed interest was photography. Photography is a hobby 
that many individuals enjoy. For this young man, though, his interest got 
in the way of social interactions. He enjoyed sharing every fact about 
every camera that he knew, which was essentially the model number and 
year of production for every camera made. Another child I (Bernier) 
worked with had an intense interest in toilets. Upon entering a new 
building he would find all the toilets, examine them, note the brand, 
note the model, and share his findings with his parents. This is an exam-
ple of what are termed unusual preoccupations—an interest in some-
thing that many would find unusual. Toilets, traffic lights, empty laun-
dry detergent containers, and fire 
alarms are just a few of the examples 
that we’ve encountered in our clini-
cal experiences.

Circumscribed interests and 
unusual preoccupations can have a 
significant impact on family life. 
Depending on the intensity of the interest, families may have to rear-
range their daily lives to accommodate these interests or may have to 
manage meltdowns and tantrums if the interest cannot be pursued eas-
ily. These interests can also impede a child’s ability to engage with others 
(who may tire of hearing facts about Pokemon characters) and engage in 

Narrow interests can be 
difficult to negotiate in daily 

life, but they can also be 
channeled to serve vocational 

or academic interests.
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other activities outside that particular interest. On the other hand, spe-
cial interests can be powerfully beneficial for the individual with ASD. If 
appropriately harnessed, special interests can serve vocational purposes. 
One might say that we, as academics, have narrow interests in the neuro-
biology of autism. We have been able to harness our intense interests in 
the service of advancing the field. But this isn’t only true of academics. 
Microsoft has a program to hire and support individuals with ASD. One 
young man employed by Microsoft had an interest in computer coding 
and was able to use that interest to support his employment at Microsoft.

Additionally, narrow interests can be powerful reinforcers for helping 
us complete onerous tasks. I (Bernier) recall having an intense interest in 
mythical beasts as a school-age child. I loved to read about them, watch 
movies that featured them, draw pictures of them, and talk to my parents 
all about them. My parents used that interest to reward me for tackling 
my math homework (which in sixth grade I considered the most onerous 
task imaginable). The opportunity to watch a movie with my dad that 
involved the minotaur was something that kept me going throughout 
lengthy homework assignments. Knowledge of the reinforcing power of 
special interests has aided me in helping kids with ASD in school or in 
the clinic complete onerous tasks innumerable times. Recently, I used a 
child’s interest in Lego Ninjago as a reinforcement to help him complete 
neuropsychological testing he needed to help guide his individualized 
education program (IEP) at his elementary school.

Sensory Processing

The boy who covers his ears with his hands when an ambulance races by, 
the girl who can’t wear pants with a tag in the back, the child who will 
eat only white foods, and the young man who is distracted by the hum 
of the air conditioner that is imperceptible to the rest of us are all experi-
encing what clinical scientists call “sensory sensitivities.” These examples 
capture what could be a hyperreactivity to the social world. That is, the 
child is hyperreactive to the sensory stimuli. Alternatively, the boy who 
runs his hands through the hair of everyone around him, including those 
on the subway seat next to him, the girl who puts everything she holds 
to her lips for a moment when she first grabs it, the young man who 
stares at all fans from the corner of his eye, and the child who regularly 
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licks his neighbor’s doorstep all have a related experience called “sensory 
interests.” These are examples of hyporeactivity—the child underreacts 
to social stimuli and seeks out additional, and sometimes specific, experi-
ences to stimulate the sensory experience. These features have long been 
controversial in autism research, with scientists debating their central-
ity. However, by 2013 the picture had become clear, and the presence of 
sensory sensitivities and/or interests was added to the official diagnostic 
criteria for autism in DSM-5. Indeed, it is striking that 95% of parents 
with a child on the spectrum will note some sort of hyporeactivity or 
hyperreactivity to sensory stimuli in that child.

Though DSM-5 lists sensory sensitivities under the core feature 
involving inflexible thinking (restricted, repetitive patterns of behavior, 
interests, or activities), we now know that sensory sensitivities and social 
processing difficulties are connected, a discovery supported by studies on 
mice. While it may sound strange to use a mouse to study autism, under 
certain conditions mice demonstrate behaviors that scientists think are 
similar enough to autistic behaviors in humans to teach us something 
useful. For example, when a certain gene called MeCP2 is deactivated, 
mice engage in repetitive movements and demonstrate social problems 
(they spend less time with unfamiliar mice and do less sniffing, crawl-
ing over, or grooming with unfamiliar mice). Scientists think these 
behaviors are possibly related to what happens in people with autism. 
Researchers also conducted experiments in which some mice had a dis-
ruption to MeCP2 only in brain cells, others only in the cells of their 
peripheral nervous system—the cells involved, say, in sensation on the 
skin or muscles in the leg. The mice with MeCP2 disrupted (“knocked 
out”) in brain cells showed behaviors like repetitive hind-limb clasping 
and motor challenges, but no sensitivities to touch. They also built nests 
for offspring, seemed to interact normally with other mice, and were 
the same as the other mice in their willingness to explore a maze or 
shake off the startle of a loud noise. In contrast, those mice with MeCP2 
knocked out peripherally were hypersensitive to touch, didn’t adapt to 
loud noises, didn’t interact with other mice or make nests for offspring, 
and didn’t explore mazes. Yet they also had normal motor movement 
without any obvious repetitive movements. This study suggests that the 
same genetic differences can explain both sensory sensitivities and social 
development.
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Scientists have conducted the same type of experiment on mice with 
disruptions to the gene GABRB3, with similar results. When the mice 
were hypersensitive to touch, social deficits followed. (However, the pic-
ture held only in developing mice; it 
was different for adult mice. We’ll talk 
more about how ASD may change in 
development in Chapter 4.)

Other studies in people and in 
animals seem to converge in the fol-
lowing picture: While the need for 
sameness (repetition, routine) and dif-
ficulties with social processing seem to 
be distinct features of ASD, the sensory sensitivities in ASD seem to be 
somehow related to the social challenges. For example, studies show that 
sensory sensitivities in very early life are associated with later difficul-
ties with language and social development. This could be partly due to 
interference with learning. A child who is sensitive to loud noises might 
retreat from situations with loud noises, like group activities or play, and 
without that experience and interaction she will miss out on the chance 
to practice and develop the social skills inherent in those scenarios— 
creating a kind of “vicious cycle.”

Studies like these have identified a connection at both the molecular 
and behavioral levels between alterations in sensory and social informa-
tion processing in ASD, as well as a developmental progression to this 
relationship, in which sensory sensitivities may interfere with social 
learning but might not do so when those sensitivities emerge later in life. 
This suggests that helping your child cope with sensory sensitivities may 
enhance treatment focusing on improving social skills. The key point for 
parents is that if you bring sensory sensitivities to the attention of your 
clinician as soon as they appear, they are likely to be addressed early, 
reducing the negative impact they may have on the development of your 
child’s social skills.

Multisensory Processing

The connection between sensory problems and social deficits becomes 
even clearer when we consider the fact that children with ASD are not 

Studies of mice have 
shown that both sensory 
sensitivities and problems 
in social development can 

be caused by the same 
genetic difference in ASD.
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only vulnerable to sensory sensitivities but also have trouble connect-
ing input from different senses and using that combined information to 
make decisions or draw conclusions. For example, some speech sounds 
that a person hears are impacted by what the listener is watching. This 
is called the McGurk illusion, in which a listener’s experience of spoken 
words is unconsciously modified by what the listener sees the speaker 
articulating. Depending on how a speaker’s mouth moves to articulate 
certain sounds, the listener will experience different sounds even when 
the same sound is heard. Interestingly, studies have shown that effects 
like the McGurk illusion are diminished in people with autism. That is, 
the listener with ASD is less impacted than others by the visual informa-
tion in the experience of the speech sound. Similarly, for decades it has 
been noted that children and adults with ASD struggle with imitating 
actions such as facial expressions or hand gestures or personal manner-
isms. The ability to imitate requires integration of visual stimuli and 
one’s own body movements. If you have difficulty integrating what you 
see someone doing with how your body should move to re- create that 
action, you will struggle to accurately imitate it.

In our example from earlier in the chapter of the young man getting 
on the bus, it is clear that all the different stimuli need to be processed 
and integrated. If components of that processing are delayed or attended 
to more or less relative to other stimuli, then the seamless and easy mul-
timodal integration is neither seamless nor easy. In fact it can feel quite 
overwhelming, like the way a tired adult feels in a crowded airport hear-
ing an announcement that the gate has changed and boarding is now 
beginning—and the new gate is a half-hour walk away. The result is 
that he feels confused and overwhelmed (which in children translates to 
“meltdown” and in children with ASD to “getting stuck”).

From that example you can infer that if sensory experiences aren’t 
integrating well, then the social world gets particularly overwhelming 
and hard to handle. It’s not hard to imagine that children with ASD 
might avoid social situations, leading to delays in the development of 
social skills. Again, this points to the importance of addressing those 
sensory challenges to improve social deficits and ultimately the quality of 
life for your child. Fortunately, we have some ideas for how to do this and 
will cover them in Chapter 5.
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CHAllengIng BeHAvIors

Difficult behaviors, such as meltdowns, tantrums, aggression, and self- 
injury, are common in ASD although not part of the diagnostic crite-
ria. These difficult behaviors are the natural outcomes of navigating the 
world when struggling with the constellation of behaviors that we’ve 
described so far. Regardless of the fact that these challenging behaviors 
are not considered part of the diagnostic criteria in ASD, they are still a 
big deal if you are a parent.

You will probably be interested in separating out such problems to 
address them. A 45-minute tantrum, rare in most children, will be all 
too familiar to many of you. Other challenging behaviors such as hitting 
or kicking others, or self- injurious behaviors like head banging or biting 
one’s arm, are also rare or nonexistent in typically developing children 
yet all too common for many individuals with ASD. (See the box on 
the following page for more examples you may be familiar with.) These 
behaviors, whether driven by inability to engage in flexible thinking, 
sensory processing difficulty, or social information processing difficulty, 
then further disrupt coping, social relations, and flexible thinking— 
leading again to an unfortunate self- reinforcing cycle. Again, we’ll talk 
later about what we are now learning about how to begin to address this.

Do Behavior Challenges Appear Mainly in Kids with Delayed Language 
or Intellectual Development?

We once thought the answer to this question was yes. But we now know 
that more is going on with behavior problems. There’s some truth to the 
idea that problems are naturally worse when a child has fewer language 
or intellectual resources at her command. Yet recent studies have found 
varying associations: Some show that verbal abilities do not correlate with 
frequency of challenging behaviors at all. Others suggest that atypical 
sensory processing or rigid patterns of thinking are more likely to account 
for challenging behaviors than verbal or cognitive ability. Still others 
show that many verbal children with ASD who have age- appropriate cog-
nitive abilities also demonstrate increased rates of challenging behaviors. 
Obviously what’s behind challenging behaviors is complex.
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For a given child in a given situation, understanding what is driving 
the challenging behavior is critical to developing strategies for managing 
it. You essentially have to be a private investigator, digging for clues and 
putting together the pieces to solve the mystery. Fortunately, there are 
steps you can take to identify the root of the challenging behavior. Those 
steps are based in our understanding of learning principles discovered 
long ago by psychologist and philosopher B. F. Skinner. These behav-
ioral principles, in fact, provide the basis for several empirically supported 
treatments for autism, treatments based on applied behavioral analysis, 
or ABA.

Common Challenging Behaviors in ASD

Challenging behaviors, in and of themselves, are not part of the DSM-5 
diagnostic criteria. But it’s important for parents to recognize them as 
part of ASD so that they can be addressed appropriately, rather than 
viewed as unconnected willfulness or defiance—an attitude that can 
stand in the way of helping your child overcome the core challenges of 
being on the autism spectrum. Here are typical challenging behaviors 
you might see:

•	 Tantrums and meltdowns
•	 Noncompliance: refusal to comply with a demand or request
•	 Self- injurious behavior, such as hitting oneself, head banging, bit-

ing one’s arm or finger
•	 Aggressive behavior, such as lashing out at another with hand or 

foot, biting, throwing objects, or breaking objects
•	 Elopement: running away and not returning
•	 Less common challenging behaviors, including:

•	 Fecal digging and smearing: Digging refers to inserting a finger 
into the rectum, and smearing refers to smearing the feces on 
property or on oneself or others

•	 Food refusal: refusing to eat anything
•	 Pica: eating things that are not food, such as nails, dirt, paint 

chips, etc.
•	 Rumination: spitting up partially digested food and rechewing 

it
•	 Induced vomiting: purposefully vomiting
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ABA as the Key to Figuring Out What’s Behind Challenging Behavior

So, how does ABA work? In the world of behavioral psychology, any 
given behavior (which we’ll label B) is preceded by something, an ante-
cedent (which we’ll call A), and followed by something, a consequence 
(C). (This sequence is often called A-B-C.) Behaviors are influenced by 
antecedents or consequences and can increase or decrease in response to 
changes in both. So, by determining the antecedents and consequences 
that influence a given challenging behavior, you can identify what you 
need to change to reduce that challenging behavior. Then you’ll system-
atically change that antecedent or consequence, monitor the impact on 
the behavior, and if needed, revise the antecedent or consequence that 
you’re changing until you see the behavior change.

Here is an example from my (Bernier’s) clinic: Joe is an adolescent 
with ASD in a self- contained special education classroom. He is one of 
eight students who range in verbal ability and have a variety of special 
education needs. Joe’s cognitive abilities are delayed, and he uses short 
sentences to communicate. He lashes out with his fists against his peers 
at least once a day at school, and these challenging behaviors are impact-
ing the whole classroom. Using an A-B-C approach, we’ll define our 
behavior of interest as Joe’s lashing out with his fists. We start by explor-
ing the antecedents. What happens before Joe lashes out? By asking some 
questions we see that the lashing out occurs at all times of the school day, 
but primarily during art class and music class, which occur at different 
times during different days of the week. The lashing out does not happen 
during structured academic time. Joe has no insight into why he lashes 
out. By doing some observing in the classroom we see that there are no 
assigned seats during art and music class, the level of sensory stimulation 
is much greater in those classes, and the students move freely throughout 
the space, while Joe remains relatively stationary once he enters his class-
rooms. We look closely at the consequences. What happens after Joe 
lashes out? Two things emerge. First, he gets some physical space from 
his peers, who shy away from him, and second, he spends some time in 
the reserved quiet space with his aide. Given the antecedents and conse-
quences, one of our working hypotheses might be that the sensory stimu-
lation is too much for Joe, and he is attempting to regulate how much 
sensory stimulation he gets. Lashing out is rewarded since it leads to a 
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reduction in stimulation (the quiet space). So, we can then intervene by 
changing the antecedent. We can reduce the degree of sensory stimula-
tion by changing the physical structure of Joe’s space during class so that 
students don’t bustle around him and find a location where the noise and 
visual stimulation is reduced. We might also teach him to tell us when 
he needs a “break” from the stimulating classroom, by teaching him to 
raise his hand rather than lashing out. By quickly removing him from 

the overstimulating situation when he 
raises his hand, we teach him that he 
doesn’t need to lash out to cope with a 
difficult situation.

We would want to track the fre-
quency of the lashing out prior to 
intervening, conduct our manipula-

tion of the antecedent, track the frequency after we intervene, and check 
that frequency to make sure the frequency of lashing out is reduced. If 
it is not, then we need to revise our hypothesis and consider a different 
intervention approach.

There are an endless number of possible antecedents or consequences 
that we can examine and manipulate to change behavior. However, you 
don’t need to be Sherlock Holmes to figure it out; you just need to be 
willing to put on your detective’s hat and give it a shot. And, in addition 
to your sleuthing and manipulating antecedents or consequences, train-
ing your child to develop coping skills can be critical to reducing chal-
lenging behaviors.

More recently, research suggests 
that children with ASD engage in fewer 
challenging behaviors when they learn 
and use better everyday coping abili-
ties, such as requesting a break. This 
new research evidence suggests that 
self- regulation skills and application of 
adaptive coping abilities are the essential 
ingredients for managing challenging 
behaviors—and more critical than over-
all communicative ability.

Identifying what 
happens before and after 
a challenging behavior can 

help us modify it. That’s the 
basis of ABA interventions.

Recent research shows 
that it’s not how well your 
child can communicate as 
much as his self- regulation 
skills and coping strategies 

that will help discourage 
challenging behaviors.
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Self- Regulation

Self- regulation is the ability to effectively fine-tune our behavior, think-
ing, attention, and emotional experiences. This may include inhibiting an 
impulse or controlling an emotional outburst but can also mean staying 
on task or applying resources to a given task. Children with ASD have 
difficulties with many aspects of self- regulation. Thus, many children 
with ASD can be impulsive, easily distracted, fail to follow through on 
nonrewarding tasks, or display very challenging behaviors. Although 
well- designed studies have found that children with ASD do not differ 
from their peers in their body’s emotional response to frustration—that 
is, both groups of children show increased physiological arousal to frus-
trating experiences— children with ASD use fewer goal- directed self- 
regulating strategies to defuse that frustration. The strategies tend to 
include verbal outbursts or meltdowns instead.

It’s important to consider self- regulation and its relation to ASD from 
a developmental perspective, though. Young children struggle with self- 
regulation. This is part of the normal process of development. We don’t 
bat an eye when a toddler flops down and cries when it’s time to leave a 
fun birthday party because it’s not atypical. And that makes sense. The 
part of the brain that helps us regulate our behavior, the prefrontal cor-
tex, is still developing and learning to manage the signals that come from 
other parts of the brain—in this case parts of the brain that drive and 
monitor our body’s emotional experience. Similarly, the parts of the brain 
that serve language are still developing, and we rely on those parts of the 
brain to label our body signals tied to emotion. So, with the thought of an 
end to the fun at the party, the toddler’s brain signals a flood of activation 
in both the brain and body that underlie what we as parents would label 
sadness. However, the toddler doesn’t yet have that cognitive label to put 
on the signals coming from his body and brain and doesn’t yet have the 
ability to choose how to respond to those signals. Therefore, he ends up 
struggling to regulate the emotional flood coursing through his brain, 
and the result is flopping on the floor and crying.

For an individual with ASD, we know that development and func-
tioning of the prefrontal cortex can be slower to develop. The prefrontal 
cortex is the part of the brain that helps us pause and reflect for a moment 
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on cues we’re getting from the environment or from within ourselves or 
to choose which behaviors are appropriate for a given situation. Further, 
as we’ve already discussed, language deficits are often common in ASD, 
as are difficulties with making sense of emotions. This brain circuitry 
underlying language and labeling of the body’s emotional experience is 
tightly connected to regions of 
the prefrontal cortex, and so the 
atypical functioning of this cir-
cuitry means that your child with 
ASD will be acting more like a 
younger child.

So, when your 8-year-old 
with ASD has tantrums or flops 
on the floor or struggles to man-
age her emotions, this is likely 
a reflection of the fact that her 
prefrontal cortex is still develop-
ing. Even during toddlerhood, children with ASD are more likely than 
typical children to have difficulties in self- regulation. This highlights the 
fact that the delays in the development of the neural circuitry underly-
ing self- regulation ability are already present. This familiar example of a 
toddler melting down when confronted with impending departure from 
a cake- filled birthday party highlights the importance of both the ability 
to identify and label one’s emotional experience and the ability to select 
appropriate behaviors in response to that emotional experience. Given 
that these skills are challenging for children with ASD because their 
prefrontal cortex is less mature, it is understandable that your child will 
become more easily upset.

Is It Autism or Just Everyday Misbehavior?

One question that comes up in our respective clinics regularly is whether 
a particular behavior is part of autism or part of normal development or 
something else entirely. In most instances, challenging behaviors stem 
from delays in self- regulation related to a child’s difficulties with iden-
tifying, understanding, and managing his emotions. Billy was a child 
diagnosed with autism. His mother described how sometimes Billy won’t 

The prefrontal cortex helps us 
decide how to behave, and this 
part of the brain develops more 
slowly in children with ASD. So 
it’s no surprise that your child 

with autism may have tantrums 
or display other challenging 
behaviors you would usually 

associate with a younger child.
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notice when other children in his kindergarten class are crying. As a 
volunteer in Billy’s class she has had the opportunity to observe her son’s 
behavior relative to his peers on the playground and in the classroom. 
She noted that he does not seem to even recognize if a child falls down, 
bumps her knee, and starts crying. Billy will just keep on playing and 
then become frustrated if his injured friend won’t respond to him, even 
though she is crying. She said that similarly, in their home, he won’t 
notice if she is ill or sad. She wondered if this was part of autism or just 
something about her son.

Billy’s mom’s observation is mirrored in scientific research conducted 
in the 1990s as scientists were trying to understand the social challenges 
young children with autism faced. In one study focused on emotion per-
ception in children with autism, a scientist sat across the table from a 
toddler playing with a toy workbench, hammer, and nails. During the 
interaction, the scientist pretended to bang her finger with the toy ham-
mer and proceeded to cry quietly and adopt a facial expression of distress 
for 30 seconds. This simple interaction was repeated with dozens of pre-
schoolers with autism, toddlers with developmental delay, and toddlers 
with typical development. It was also repeated with the parent playing 
the role of the scientist. The interaction was recorded so that coders, 
unaware of which diagnostic group the children belonged to, could rate 
the amount of time children attended and responded to the scientist’s 
or parent’s distress. It turns out that the children with autism attended 
much more to the toys in this situation. They attended to the distressed 
actors far less than their peers did. This lack of attention to another’s 
distress exemplifies the difficulties with processing the emotional experi-
ences of others discussed earlier. So, in Billy’s case, his lack of recognition 
or response when others are hurt or ill seems part and parcel of autism 
and reflects challenges with making sense of the emotional world.

Importantly, these difficulties with processing social information 
hamper learning about emotions and therefore understanding one’s own 
emotional experience. One of our roles as parents is to help support our 
children’s learning about the emotional world. We do that by putting 
labels on behaviors we observe in our children in particular contexts. To 
the toddler who screams no and cries when it’s time to leave the birthday 
party, we might say, “Oh, you’re so sad that you have to leave because 
you were having so much fun.” We provide the label for the child to 
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tag to the feeling in his body. Over time and repeated experiences, the 
associations can be made between the label and the feelings in the body 
and ultimately the situations in which those feelings arise. Well, as you 
can readily imagine, if you have a hard time recognizing other people’s 
different emotional experiences and understanding what your own body 
cues are, it’s difficult to know what to attach that label to. Add to that 
difficulties in processing language, and you’ve got challenges compound-
ing other challenges. The result will be distress without the necessary 
tools to label it or choose a productive way to regulate or reduce it. The 
distress therefore looks from the outside like aggression and lashing out, 
tantrums and meltdowns, and self- injurious behaviors like head banging 
or finger biting.

In autism, a variety of situations can lead to distress. Difficulties 
with communication can lead to frustration. If you are stuck doing some-
thing that you really don’t want to do and you can’t let people know that, 
that is distressing. If you are in a situation where the sensory experience 
is overwhelming, as with loud noises or uncomfortable sensations, that 
is distressing. If you have gastrointestinal distress or haven’t slept well or 
are having subtle seizure activity, that is horribly uncomfortable and dis-
tressing. Or, given difficulties with being flexible in your thinking, if you 
held expectations for how an event was going to unfold, but it didn’t, you 
would feel distressed as well. All of this distress, without adequate tools 
for recognizing, labeling, and identifying the appropriate coping strategy 
to regulate it, is a recipe for challenging behavior.

Fortunately, children with autism can learn how to cope with a 
variety of situations, and many learn to navigate the world well without 
meltdowns. Again, in these situations, it can help to adopt the role of a 
private investigator so you can sort out why your child is upset. Further, 
by modeling coping skills, such as requesting a break for your child, you 
can begin to show her the tools she needs to be her own private investiga-
tor. Following that will be the important task of choosing the appropri-
ate strategy to use to manage that distress. She can learn the A-B-Cs of 
behavior to identify the antecedents and consequences of her behavior, in 
this case her distress. Your child can begin to make associations between 
the labels you use when she has a meltdown when plans change and 
then learn what the appropriate coping strategies are for managing that 
distress.
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The recent scientific advances in autism have outlined what the 
essence of autism is. At the core of this incredibly heterogeneous condi-
tion we see the importance of social motivation, the critical contribution 
of social information processing, the challenges of sensory processing, and 
the role of inflexible thinking in the behavior we call autism. That spec-
trum of challenges interacts with medical conditions and cognitive capa-
bilities to drive the unique profile of behavior you see in your child. As a 
result, every child’s autism is unique, and as we’ve hinted, and will dis-
cuss further in the next two chapters, this is driven by the many distinct 
causes of autism and the varied changes that occur in the brain in autism.


Take-Home Points

•	 The basic characteristics that define autism are (1) impairments 
in social communication and interaction and (2) the presence of 
restricted and repetitive interests and behaviors.

•	 Understanding how these characteristics interact to hinder learning 
can help us turn things around and stimulate learning.

•	 Children with autism do not lack motivation overall; they lack moti-
vation specifically for the social world. This can change if the social 
world is made more rewarding for them. There are strategies for 
doing so.

•	 Children with autism vary with respect to how rewarding they find 
the social world, from those who avoid the social world to those who 
very much want to be part of the social world but find it confusing 
and overwhelming.

•	 Every child with autism is different, but recent findings from genetic 
research show us how two seemingly different characteristics—
such as sensory sensitivities and reduced social motivation—can 
both appear in children on the spectrum because they are caused by 
the same genetic mechanisms.

•	 MRI scans are helping us identify the areas of the brain that are dif-
ferent from the brains of typical children—and in turn are helping us 
design behavioral interventions that can shift those areas to “nor-
mal” in many children.

•	 Challenging behaviors are not part of the diagnostic criteria for ASD, 
but it’s important to recognize them as part of ASD so that they can 
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be addressed appropriately, rather than viewed as unconnected will-
fulness or defiance—an attitude that can stand in the way of help-
ing the child overcome the core challenges of being on the autism 
spectrum.

•	 Understanding the triggers and consequences of challenging behav-
ior can help parents and professionals identify what to change to 
reduce that challenging behavior.



 57 

3
wHAt CAuses AutIsM?

One of the most common—and understandable— questions parents ask 
when their child receives a diagnosis of ASD is “What causes autism?” 
You may have already come across some claims; unfortunately, many are 
mere speculation, and some are explained in a way that ends up increas-
ing confusion. To be fair, the complexity of what causes autism can make 
it a challenge to explain or grasp. In fact, over the last several years, scien-
tists have discovered that autism is even more complex than we thought. 
Front and center here is the recognition now that ASD is an umbrella 
term that likely includes different conditions with different causes. In 
most cases, we can’t determine the cause of autism for a particular child 
(except in a minority of cases, where a genetic mutation may be identi-
fied). What we do know based on the most recent science is that autism 
is caused by a mixture of rare genetic mutations in a subset of cases and 
a combination of common genetic susceptibility and environmental trig-
gers in other (probably the majority) of cases.

You have probably heard arguments about “nature versus nurture.” 
In fact the history of theories about autism is littered with arguments 
favoring one cause over the other. With our new understanding, we rec-
ognize that these either-or theories are false. An interplay between genes 
and environment is practically always involved.
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A sHort look BACk: tHe pAst Century 
In tHree pArAgrApHs

Early theories of autism, in the 1940s and 1950s, basically asserted that 
children’s problems could be traced to the early parent–child relation-
ship. We know today this relationship is very important—in fact we 
harness its power to help treat children with ASD. But it’s not the cause 
of autism. For example, one early idea was that children with autism were 
“turning inward” because they were not getting the love and attention 
they needed from their parents— especially their mothers. You can imag-
ine how troubling this was to already  frightened parents. This was a case 
of mistaking a correlation for a cause. After all, it does sometimes happen 
that a parent withdraws from a child with autism to protect against his or 
her own emotional pain. The parent responds this way because the child 
is unresponsive or difficult to read. In other words, the cause and effect 
are the opposite of what those early clinicians surmised.

Fortunately, the field moved on. By the 1960s a biological and 
genetic theory of autism was already gaining ground. A major turning 
point was the publication of a study of twins in 1977. In that landmark 
study scientists traveled throughout England identifying all twin pairs 
where at least one twin had autism—they found 21 pairs in all. They 
then simply looked at how often identical twins, who share almost 100% 
of their DNA, had autism, compared to fraternal twins, who share about 
50% of their DNA. They reported that both identical twins had autism 
much more often than the fraternal twins. In fact, in that particular 
study, no twins in any of the fraternal twin pairs both had autism, but 
in 36% of the identical twin pairs, both twins did. Even with the tiny 
sample size (by today’s standards), that result was impossible to reconcile 
with the “refrigerator mother” hypothesis and highlighted the role that 
genetics plays in the development of autism.

Subsequent twin studies that used newer diagnostic definitions of 
ASD and overcame some of the methodological limitations of that first 
study confirmed this picture, finding that in almost all identical twin 
pairs both twins had autism, further underscoring the strong genetic 
influence on ASD. Since that initial pioneering study, the genetic story has 
taken center stage—it has at times, perhaps, even been overemphasized, 
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as by now we have also learned of many environmental influences on 
autism (although parenting does not appear to be among them). We’ll 
detail those in a moment, but for now it’s important to realize that 
parents don’t cause autism, that genetics plays a strong part, and that 
early environmental insults also play a part. We’ll break the genetic and 
environmental elements apart for simplicity and then bring them back 
together at the end.

genetICs And AutIsM

We mentioned twin studies; family studies also support a genetic ele-
ment (even though families share both genes and environments). Based 
on current estimates, autism occurs in approximately 1 in 59 children in 
the United States, or about 1.5%. But if a family has a child with autism, 
the chances of the next child having autism increase to about 1 in 5—or 
about 20%. That’s a fairly large increase—more than 10-fold. And if a 
family has two children with autism, the chances that the third child will 
have autism increases to about 1 in 3.

The field no longer relies on twin and family studies, however. The 
revolution in genetic research in the past decade has enabled us to focus 
on the genes directly in molecular and laboratory studies.

This is a complicated endeavor, however, precisely because autism 
is what is known as a “complex” disease. Unlike “simple” conditions like 

Huntington’s disease, where a sin-
gle genetic mutation is the cause, 
autism (like most other traits and 
conditions) is usually caused by a 
combination of factors, which can 
be different for different individ-
uals. We now know that autism, 
like many other complex disor-
ders, is associated with disrup-

tions to specific single genes (although these are rare), with structural 
changes to the chromosomes that influence gene functioning, and with a 
combination of variations in multiple genes, as well as contributions from 
several specific environmental factors.

About 1.5% of American 
children develop autism—a 

figure that increases to 20% when 
the family already has a child 
with autism and to about 33% 

when the family already has two.
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Hundreds of autism-risk genes have been identified so far, and one 
educated guess is that 1,000 different genes and genetic events might play 
a measurable role in autism in the entire population. Some of these genes 
are very rare but, when present, are highly likely to result in autism—in 
those rare cases, we are fairly confident about what caused the child’s 
autism. Other genes are common but play only a slight role in tipping 
the scales. (Also, certain rare mutations are associated with higher rates of 
certain medical conditions, such as seizures or gastrointestinal problems. 
It can be helpful to have this information so you can watch out for these 
conditions and ensure they are treated quickly.) That’s why genetic test-
ing is now recommended when a child has autism even though it is still 
rare to have a positive genetic test even if a child has autism.

The Latest Research into Different Types of Genetic Factors  
and the Risk of Autism

Because the genetic story has been developing so rapidly just in the last 5 
years, it’s worth your while to get a basic overview of the latest findings 
and understand where this work is likely to go. The five most- studied 
types of genetic factors that can increase the risk for autism are de novo 
single-gene mutations, de novo chromosomal changes, inherited muta-
tions, “polygenic” effects, and an effect called mosaicism.

Single-Gene De Novo Mutations

Sometimes there is an unexpected change in a gene’s code that prevents 
that gene from making the protein it is supposed to create. These muta-
tions are how evolution works—by randomly trying different changes—
but some of these mutations are harmful. Sometimes they disrupt pro-
teins necessary for healthy brain development and therefore increase the 
risk for autism.

The surprising recent finding is that many of these single-gene 
changes are not inherited at all—that is, they are not in the DNA of the 
parents. Rather, autism seems to involve changes that arise anew either in 
a parent’s egg or sperm at some point in the parent’s life or in the baby at 
or shortly after conception. These are referred to as spontaneous or de novo 
mutations for that reason. These types of mutations actually occur in all 
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humans and are usually harmless. But when they happen to affect a gene 
involved in brain development, they can increase the risk for autism or 
other developmental disorders.

Chromosomal De Novo Changes

The changes just mentioned alter 
the DNA sequence and impact a 
single gene. Sometimes, however, 
the genetic change is made in a 
portion of the chromosome rather 
than in a single gene. As a quick 
reminder, chromosomes are the 
structures located in the nucleus of 
each cell that contain long strands of information that provide the code 
for our genes. There are many genes located on each chromosome. We 
normally have 23 pairs of chromosomes, and each pair contains hundreds 
to thousands of genes. A small part of the chromosome can be missing or 
duplicated, and that disrupts the way genes located in that region oper-
ate. Some of these disruptions are inherited, as we’ll discuss below, but 
again, in autism, many of these structural changes are not inherited; they 
are de novo as well.

Here is an example of an early identified chromosomal change that 
we found in children with ASD that wasn’t passed on from either par-
ent. One of the most commonly associated genetic events in autism is a 
structural change to a particular area of the short arm of our 16th chro-
mosome. These structural changes are called “copy number variants,” and 
they include tiny deletions or duplications in the chromosome. In other 
words, the variants leave bits of DNA missing or bits of DNA replicated 
and inserted into the chromosome. In this particular region, there are 
nearly 30 genes. The chromosomal “hit” at this location therefore alters 
several genes, depending on the type of structural change. These changes 
are found in only 1% of all individuals diagnosed with autism. (And 
they can cause other conditions besides autism too.) One percent—so 
very rare. Most other genetic mutations are even rarer, found in only 1 in 
500 children with autism, or fewer. That gives you a hint as to how rare 
each of these particular genetic events is and thus how difficult they can 

Spontaneous changes to 
genes (those not passed down 

from parents) sometimes 
affect brain development and 

increase the risk for autism, 
so research is investigating 

why these mutations occur in 
the hope of discovering how 

to prevent them.
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be to find—and to help you realize that while your doctor should order 
genetic testing just in case one of these is present in your child, odds are 
they will not be, even if your child has autism. Most cases of autism are 
due to either a mix of common variations of multiple genes (combined 
with environmental risks) or rare mutations to genes that we do not yet 
know are associated with autism.

Inherited Genetic Events

After reading about these de novo genetic changes you might ask, “Well, 
why does autism run in families?” It does run in 20–30% of families, 
and at times it’s because single-gene disruptions or structural change to 
the chromosome are carried by parents without autism and then inher-
ited by the child with autism. This adds to the complexity of the genetic 
causes of autism because it means 
that not all individuals with these 
genetic changes develop autism. 
This in fact is the most typical 
situation in autism.

Furthermore, with some of 
these inherited single-gene varia-
tions, whether you have autism or 
not depends on whether you’re a 
boy or a girl. That is, for some of these single genes that have been associ-
ated with autism, when a girl has that genetic change she will not have 
autism, but if a boy has the same genetic change he is more likely to have 
autism.

Let’s return to the structural changes on that 16th chromosome. 
After first identifying changes to the 16th chromosome that were de novo, 
scientists started finding these disruptions in parents of children with 
these events. It turns out that these events did not always emerge only in 
the child with autism and were sometimes inherited from either parent.

Polygenic Effects: The Most Complex of All

It is likely that for many individuals with autism, the condition arises not 
from disruption to a specific gene or chromosomal region but rather from 

To complicate the genetic 
picture, not all children with 

spontaneous genetic changes 
develop autism—but whether 

they do often depends on 
whether they are boys or girls.
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variation in several different genes. That is, in this “polygenic model,” sev-
eral genes affect a range of behaviors and abilities associated with autism, 
such as social motivation and ability to think flexibly. Variation to these 
genes results in a range of behaviors along these domains. The idea here 
is that autism is not an “all-or-none” condition. In fact, many of the traits 
associated with autism, such as sociability, flexibility, language skills, 
and attention, vary across the entire population. At the extreme end of 
these traits is the autism spectrum. Notably, some of these traits, such 
as exceptional memory, highly focused interests, and attention to detail, 
can be viewed as positive traits that, if applied correctly, are beneficial 
for humankind. This is why we also value neurodiversity and appreciate 
that while ASD has its challenges, there are many aspects of ASD that 
contribute to our society.

Mosaicism

Another source of complexity in the genetics of autism and a new the-
ory about what might be contributing to the variability that we see in 
autism is the concept of mosaicism. Normally, every cell in the body has 
the same DNA—all that changes is how the DNA is expressed. But in 
mosaicism some cells within the body have a different DNA sequence 
because of copying errors that occur during cell division and replication. 
When those errors occur in development they can impact the degree of 
mosaicism. In autism, what current research is finding is that de novo, 
inherited, and other mutations we’ve discussed can occur in a mosaic 
fashion—and the extent of mosaicism may be crucial to whether the 
autism actually develops and how it appears. What this suggests is that 
the amount of mosaicism an individual has—how many cells contain 
these mutations—may prove key to autism appearance or severity.

Many Different Genetic Events = Different Causes 
in Different Children

In summary, we know at this point that there are many autism genes 
and genetic events; some are very rare, perhaps unique, and others are 
very common, meaning that they occur in the general population and 
therefore work in concert to increase the risk for autism. We don’t yet 
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know exactly what these genes do, but they probably influence the devel-
opment of autism in different ways, even though some common themes 
are likely to emerge.

The natural conclusion, then, is that autism does not have the same 
underlying cause in each child—rather, there are subgroups with dif-
ferent causes. This in turn leads us to the idea that no single medical 
treatment or intervention is going to be appropriate for all children with 
autism and therefore we need to be more precise in our interventions. At 
the same time, we know that there may very well be some common bio-
logical pathways that will tie the different influences together, the way 
different streams converge on a river—so that many children may benefit 
from a given intervention even though the cause of their condition varies.

How We Try to Identify Common Biological Pathways

On the biological side, we are hoping to find that many of the seemingly 
different mutations ultimately have one or a handful of common biologi-
cal pathways that affect the brain and contribute to autism, pointing the 
way to several types of interventions, each of which will work for many 
children.

Recently, one of us (Bernier) followed up on the earlier discovery that 
autism in some cases was associated with de novo disruptions to one par-
ticular gene. He and his colleagues wanted to find out whether children 
with disruptions to this gene had a particular form or type of autism. So, 
they took a second look at the subgroup of kids who had this particular 
rare mutation (see the details in the box on the facing page). It turned 
out that a particular profile did emerge. These children all had similar 
facial features: large head, prominent forehead, slightly wide-set eyes, and 
pointed chin. They all had autism but had a range of cognitive abilities. 
They all had gastrointestinal difficulties (marked by constipation), and 
many had significant sleep problems. This study marked the beginning 
of finding specific biologically defined groups within autism with clini-
cal implications.

Looking for Common Biological Pathways

Scientists have studied dozens of genes associated with autism through 
this process:
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An Example of Exploring Biological Pathways

Earlier research had shown that some cases of autism were associated with 
de novo disruptions to a gene called CHD8. CHD8 encodes a protein called 
chromodomain- helicase-DNA-binding protein 8, which is essential for 
normal brain development. This gene was initially discovered by scanning 
through the DNA of children with autism, their parents, and unaffected 
children. I (Bernier) and my colleagues then followed up our identification 
of CHD8 with more specific investigations. First, we obtained blood samples 
and, using special molecular techniques, scanned the DNA of thousands of 
children with autism and their unaffected parents, as well as thousands of 
other children without autism. We found the disruption to the CHD8 gene 
only in children with autism (although only in a minority of them, 0.25% to 
be precise), and, strikingly, never in parents or in children without autism. 
So far so good. But we wanted to find out what this meant for the kids.

Next, we wanted to learn more about what this gene does. By scour-
ing the research literature and reviewing what biologists had determined 
through many experiments, we found that this gene makes the protein 
early on in fetal development, in cells found in parts of the brain that have 
been implicated in autism—areas we discussed in Chapter 1—such as 
regions of the frontal cortex. Not surprisingly, though, the gene was also 
expressed in cells involved with how the body moves food through the gas-
trointestinal system. (It’s quite common for a gene to perform different 
functions depending on where in the body it is placed, and for one gene to 
have multiple jobs.)

Perhaps most interesting to us, some of our collaborators made an ani-
mal model by disrupting this gene in zebrafish embryos and then observed 
the impact of this disruption in the animal. (Zebrafish are a good choice 
here because we can readily manipulate the genes of interest in this spe-
cies, they develop quickly, and we can easily study their behaviors or physi-
cal structures.) Somewhat astonishingly, these zebrafish with disruptions 
to CHD8 had very large heads and also had difficulties passing food through 
their gastrointestinal systems— reminiscent of the human children.

The CHD8 gene codes for a protein that turns other genes on and off 
and affects the brain and other parts of the body. The genes that CHD8
turns on and off have also been implicated in autism. You could think of 
CHD8 as a master regulator switch that tells genes when to make their 
proteins and when to stop making them. It makes sense, then, that if this 
switch is disrupted other genes don’t know when to turn on and off, and so 
proteins can fail to be made when they’re needed or could fail to stop being 
made when they should stop.

An Example of Exploring Biological Pathways

Earlier research had shown that some cases of autism were associated with 
de novo disruptions to a gene called CHD8. CHD8 encodes a protein called 
chromodomain- helicase-DNA-binding protein 8, which is essential for 
normal brain development. This gene was initially discovered by scanning 
through the DNA of children with autism, their parents, and unaffected 
children. I (Bernier) and my colleagues then followed up our identification 
of CHD8 with more specific investigations. First, we obtained blood samples 
and, using special molecular techniques, scanned the DNA of thousands of 
children with autism and their unaffected parents, as well as thousands of 
other children without autism. We found the disruption to the CHD8 gene 
only in children with autism (although only in a minority of them, 0.25% to 
be precise), and, strikingly, never in parents or in children without autism. 
So far so good. But we wanted to find out what this meant for the kids.

Next, we wanted to learn more about what this gene does. By scour-
ing the research literature and reviewing what biologists had determined 
through many experiments, we found that this gene makes the protein 
early on in fetal development, in cells found in parts of the brain that have 
been implicated in autism—areas we discussed in Chapter 1—such as 
regions of the frontal cortex. Not surprisingly, though, the gene was also 
expressed in cells involved with how the body moves food through the gas-
trointestinal system. (It’s quite common for a gene to perform different 
functions depending on where in the body it is placed, and for one gene to 
have multiple jobs.)

Perhaps most interesting to us, some of our collaborators made an ani-
mal model by disrupting this gene in zebrafish embryos and then observed 
the impact of this disruption in the animal. (Zebrafish are a good choice 
here because we can readily manipulate the genes of interest in this spe-
cies, they develop quickly, and we can easily study their behaviors or physi-
cal structures.) Somewhat astonishingly, these zebrafish with disruptions 
to CHD8 had very large heads and also had difficulties passing food through 
their gastrointestinal systems— reminiscent of the human children.

The CHD8 gene codes for a protein that turns other genes on and off 
and affects the brain and other parts of the body. The genes that CHD8
turns on and off have also been implicated in autism. You could think of 
CHD8 as a master regulator switch that tells genes when to make their 
proteins and when to stop making them. It makes sense, then, that if this 
switch is disrupted other genes don’t know when to turn on and off, and so 
proteins can fail to be made when they’re needed or could fail to stop being 
made when they should stop.
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1. Identify genes by finding disruptions to genes in large cohorts of 
individuals with ASD

2. Study individuals who have these gene disruptions

3. Examine how the genes work in the brain

4. Create animal models to test the disruptions’ impact

The gene SCN2A, which has been associated with autism and has 
been studied in much the same manner as the CHD8 gene described in 
the box, performs a very different function in the brain—coding for a 
protein that is embedded in cell walls and allows sodium ions to pass 
through them. This is really important because it’s how neurons talk to 
each other—it’s how the brain carries out day-to-day business.

Given the very different functions of just these two particular genes, 
it’s easy to see that different approaches ultimately may be necessary to 
address the different sources of autism. And that is exactly what we pre-
dict will form the basis of “precision medicine” (a fancy term for indi-
vidualized treatment) for autism in the future.

The exciting thing is that our understanding of the exact biological 
brain pathways involved in specific types of autism has led to ideas for 
medical treatments that could potentially correct those pathways. Thus 
far, we don’t have any FDA-approved drugs that can correct any of the 
disrupted gene or brain pathways that cause autism. But such drugs are 
currently being tested in clinical trials; there is a real possibility of new 

drugs for at least a subset of kids 
with autism in the coming years 
based on these types of discoveries.

Another route to understand-
ing the biological pathways involved 
in autism is studying a large popu-
lation with the genetic change on 
the 16th chromosome described 
above. A team of scientists, includ-

ing Bernier, conducted such a study. They created a welcoming website to 
let families know about the study and communicated to genetic counsel-
ors and genetic clinics all over the United States about it. Soon hundreds 
of families were interested in participating. The scientists conducted 

Learning more about the 
biological pathways that 

produce autism may eventually 
lead to the development of 

medications that can help at 
least some children with ASD.
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careful assessments of all the families, and it turned out that only about 
23% of individuals with these structural changes had autism. Instead the 
children and adults had challenges ranging from language and speech 
disorders to intellectual disability to no observable medical or psychiatric 
problems at all. It quickly became clear that for this particular type of 
event, the presence of the structural change was not in and of itself suffi-
cient to result in autism.

Essentially this means that although a few genetic changes appear 
to result in autism, most result in a variety of outcomes ranging from 
autism to other types of challenges to perhaps no challenges at all.

So, what is causing this puzzling 
variety of outcomes? Less is known 
about this, but the latest research is 
providing clues, and the clues point 
to multiple genes working together 
or the concept of mosaicism discussed 
above, as well as the phenomenon 
of epigenetics and the interaction 
between genes and risk factors in 
the environment.

epIgenetICs

Despite all the genetic progress, why do we still think autism is equally 
related to environments? To understand this and the full picture of 
autism, we need to review another critical concept: “epigenetics.” Epi-
genetics means that experiences (or “environments”) can create stable, 
enduring—yet potentially reversible— changes in gene expression. This 
is how the environment shapes development, traits, and autism. Ironically, 
or perhaps inevitably given how the body works, it does so by affecting 
the genes. This makes sense actually, since the body requires gene-built 
proteins and enzymes for every function, including brain operation. Gene 
expression refers to whether a gene is “turned on or off,” that is, whether 
these proteins are made or not. These enduring changes in biology help 
us understand in a new way the importance of early life and ongoing 
stress, diet, exercise, and other influences.

So far we know that a few 
genetic changes can result in 
autism—but sometimes the 
same changes result in other 
problems or no problems at 
all. Science is exploring the 
other pieces to this puzzle.
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A major driver of this evolving understanding is a field called 
“behavioral epigenetics.” “Epigenetics” is a word with many meanings. 
Some people have used it simply to mean the vast array of developmental 
changes “on top of” the genome that occur during development. But here 
we intend a specific biological meaning. That meaning refers to specific 
stable biological changes in which the body forms a chemical marker to 
attach to the DNA molecule, changing its expression in a particular cell 
or type of cell. That change is sustained over time (e.g., during cell divi-
sion). This definition is consistent with the current definition used by the 
U.S. National Institutes of Health.

There are different types of epigenetic changes, and each influ-
ences behavior and health. DNA methylation, the most common type 
of epigenetic change, occurs when 
a methyl molecule attaches to the 
DNA, in effect “turning off” the 
gene in that cell and changing the 
biological effects of the gene— 
including in the brain. Remov-
ing the methyl molecule can turn 
the gene back on. Some epigenetic 
changes are preprogrammed in our DNA (like the differentiation of cells 
into neurons, skin cells, and so on during development). They can also 
be caused by random changes (just as genetic mutations can occur ran-
domly). However, significant epigenetic change can also be caused by 

A lot of epigenetic change 
is caused by experiences, both 
biological and psychological, 

that “get under our skin” and 
are remembered in our biology.

Some Lifestyle Experiences That Can Lead 
to Epigenetic Change

•	 Diet and nutrition: what you eat

•	 Exposure to pollutants: what you are exposed to

•	 Sleep: when you sleep and how much you sleep

•	 Stress: physical and emotional stressors

•	 Exercise: when and how you exercise

•	 Learning and memory

Some Lifestyle Experiences That Can Lead 
to Epigenetic Change

•	 Diet and nutrition: what you eat

•	 Exposure to pollutants: what you are exposed to

•	 Sleep: when you sleep and how much you sleep

•	 Stress: physical and emotional stressors

•	 Exercise: when and how you exercise

•	 Learning and memory



 What Causes Aut ism? 69

experiences. In this way our experiences can literally “get under our skin” 
and be remembered in our biology. That is our focus here.

Therefore, whether a condition like ASD actually develops usually 
depends on two things: (1) our genes (our DNA) and (2) environmentally 
modulated gene expression or regulation. The gene regulation depends on 
numerous factors, including other DNA elsewhere in a person’s genome, 
as well as different kinds of epigenetic effects, of which DNA methyla-
tion is one. Epigenetic changes like DNA methylation can be caused by 
both biological and psychological experiences, including nutrition, pollu-
tion exposure, stress, learning, and others. Several such lifestyle experi-
ences are described in the box on the facing page.

Genotype × Environment Interaction (GxE)

At the level of biology, genes don’t determine who you are; rather genes 
in interplay with the environment shape our development. In a statisti-
cal analysis, this interaction of DNA and experience is called “genotype 
× environment interaction,” or GxE. You’ll see a lot of studies on GxE if 
you venture into the medical or psychological literature these days. One 
way GxE carries out its effects is through epigenetic change. Epigenetic 
change is to DNA as control dials are to the electronic circuits on your 
car stereo. The stereo plays something very different when you change the 
bass–treble ratio, change the volume, or even change the station. After 
you change the settings, the new volume stays that way until you change 
the dial again. Yet the underlying electronics have not changed. Simi-
larly, an epigenetic change happens on a gene in response to an event and 
then remains there, on the DNA, for a period of time until something 
happens to reverse it. The original epigenetic change may have been due 
to an event—say a very stressful pregnancy, or exposure to pesticides in 
the home, or lead in the school, or eating a very healthy or very unhealthy 
diet. The change then has a certain stability. Just like the radio volume 
doesn’t change until something happens (you turn the dial again), the 
gene expression altered by the epigenetic mark after an experience may 
stay that way until another event reverses it or adds to it. For example, it 
appears that some epigenetic changes caused by stress can be reversed by 
aerobic exercise (see Chapter 6).

It is likely that most complex diseases and behaviors related to 



70 wHAT Sc IENcE TELL S US ABOUT AUT ISm SPEcTRUm DISORDER  

conditions like ASD are related to GxE. We call it GxE because the same 
epigenetic change doesn’t happen to everyone who has a particular expo-
sure or experience. The effect is an interplay between the experience and 
the person’s other characteristics, including the individual’s DNA.

To put it simply, complex diseases and disorders like ASD are rarely 
caused by genes on their own, but typically by specific sets of genes in the 
context of specific developmental experiences. These experiences act like 
triggers that bring to fruition the potential in the genes. What’s inher-

ited may often be a liability or vulner-
ability, rather than a full-blown condi-
tion.

This makes sense if you reflect on 
it—when someone comes to work sick, 
not everyone gets sick even though 
everyone was exposed. Part of the rea-

son is inevitably genetic differences in our propensity to catch colds. But 
on the other hand, the genetic propensity to catch a cold won’t guarantee 
you catch a cold—if you avoid exposure, wash your hands, and are well 
nourished, you may avoid most colds even though you are genetically 
vulnerable. Vulnerability itself is a combination of genetic propensity, 
environmental risk and protection, and a particular disease- triggering 
exposure.

Some epigenetic changes are actually genetically driven—that’s 
how cells become differentiated in development, for example (thus, brain 
cells or stomach cells have the same DNA—what’s different is their epi-
genetics). Epigenetic changes can also happen because of random changes, 
just like we’ve seen with de novo genetic mutations. But our interest here 
is in the fact that significant epigenetic changes also happen through 
experiences during development.

The range of experiences that we now know can shape child devel-
opment, brain, and behavior is impressive. It includes when a baby has 
a difficult birth, resulting in loss of oxygen to the brain (hypoxia), psy-
chological stress on the parent or child, nutrition, pollution exposure, 
physical touch, and others.

It is here that we see the process by which genes depend on and 
interact with their environment during development. Epigenetics is bio-
logical proof that genes do not deterministically define people. Rather, 

What people inherit is 
often a vulnerability to a 

condition, and it is certain 
developmental experiences 
that actualize the potential.
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at a biological level, genes always interact with the environment through 
epigenetic mechanisms. That dynamic interplay is what shapes our traits, 
including autism.

As a result, the story of epigenetics also has spurred new interest in 
how we might eventually identify new therapeutic agents and in the 
meantime how everyone can use the environment to help guide the 
growth and development of your child. Relevant to the theme of this 
book, in particular, then, is that we know that epigenetic changes, in 
some instances, can be reversed by new experiences that we can control, 
like exercise (Chapter 6).

For any given child, a unique 
combination of multiple genetic and 
environmental risk factors is likely 
at play. When the combination of 
those multiple factors reaches a 
threshold, autism becomes more 
likely.

envIronMentAl ContrIButors to AutIsM

Quite a bit has been learned even in recent years about the most impor-
tant experiences or environments that interact with our genetic back-
ground to influence the development of autism. Key environmental risk 
factors for ASD are often modifiable, which is great news because it leads 
to new ideas for how to prevent ASD or help children with ASD develop 
to their maximum potential. But it also points to the need to avoid over-

stating the power of the environ-
ment. As with most genes, as a gen-
eral rule environmental risk factors 
influence the probability of develop-
ing autism but are not the only cause. 
And as with genes, these effects are 
not specific—most environmental 
insults, like most genetic markers, 
are also associated with other condi-
tions or traits.

Autism becomes more likely 
when a combination of many 

genetic and environmental 
factors reaches a threshold.

With disorders like autism 
we have to guard against 

exaggerating the power of the 
environment because those 

risk factors only influence the 
probability of developing the 
disorder and are not the only 

cause in any given case.
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The same picture actually holds for most modern illnesses, whether 
asthma, heart disease, or even cancer: we know there are genetic factors 
that increase somebody’s risk, and environmental factors as well, but no 
single one provides a full explanation. What matters is the overall pic-
ture, and that’s important to keep in mind— whether you’re a parent or a 
research scientist or a clinician.

Factors That Come into Play before Conception and before Birth

Certain environmental factors increase the relative risk of having a child 
with autism. Again, however, risk factors influence the probability of 
developing autism but are not the only cause.

Here’s an example that demonstrates a simplified way to think 
about this. As of the writing of this book, autism is diagnosed in a little 
over 1.5% of children (1.69% or 1 in 59) in the United States. Based on 
this prevalence estimate we can say roughly that the general chance of 
developing autism for any given child is about 1.5%. For children whose 
mother is obese during pregnancy, the risk (chance) of having autism is 
about 1.5 times higher. Therefore, this translates to about a 2.25% chance 
of having autism for a child whose mother was obese during pregnancy. 
Although there is a lot of statistical error in this type of example, it pro-
vides a way to think about the actual increased risk these factors confer 
in contrast to the large relative risk values.

The table on the facing page demonstrates the relative risk of several 
environmental risk factors associated with autism and the corresponding 
crude estimate of risk.

The vast majority of children born with these risk factors do not go 
on to develop autism (probably due to varying genetic vulnerability), but 
because the rate of each of these factors is higher in groups of children 
with autism, we consider it a risk factor—and potentially a clue to how 
autism develops, although we don’t know if it is causal or if some unmea-
sured third factor explains the apparent association.

Older Parental Age

Scientists have long realized that parental age is associated with disorders 
that impact brain development, like ASD and intellectual disability, in 
two directions—when parents are very young or they are older than 



 What Causes Aut ism? 73

average. In the case of autism and many other developmental conditions, 
older parental age is more heavily emphasized. A well-known example of 
older parental age increasing the likelihood of a condition is Down syn-
drome. The likelihood of a 20-year-old woman having a child with Down 
syndrome is about 1 in 2,000. That increases to about 1 in 30 when the 
mother is 45 years of age at the time the child is born. With autism the 
relationship between parental age is now clear as well— advanced paren-
tal age is associated with a 30–40% increased risk of autism overall. That 
means while the overall risk for autism is 1 in 59, or a little over 1.5%, for 
parents over the age of 35 the risk is about 
2%. This holds for both the mother’s and 
father’s age.

Why does the risk increase with 
parental age? One route seems to be the de 
novo genetic mutations discussed earlier—
they appear more likely as we age. Recall 
that these mutations can arise anew either 
in the sperm or egg cell (or shortly after conception). It turns out that de 
novo mutations are more likely to come from the segments of DNA passed 

Risk may increase 
with parental age 

because de novo genetic 
mutations appear to be 
more likely as we age.

Environmental risk factor Relative risk

Actual risk estimate 
(based on current 
prevalence estimate)

Advanced paternal age 1.32 1.98%

Advanced maternal age 1.29 1.93%

Maternal obesity 1.47 2.2%

Pregestational diabetes 1.3 1.95%

Gestational diabetes 1.4 2.1%

Pregnancy interval < 12 months 1.9 2.85%

Prematurity (born under 36 weeks) 1.31 1.9%

Breech presentation 1.47 2.2%

Preeclampsia 1.5 2.25%

Fetal distress 1.4 2.1%

Induced labor 1.1 1.65%

Cesarean section 1.23 1.8%



74 wHAT Sc IENcE TELL S US ABOUT AUT ISm SPEcTRUm DISORDER  

down from the father—and are more likely the older a father is. This 
makes sense if we think about it. Millions of sperm are generated each 
day, and that means that there are a lot of opportunities for errors when 
copying DNA. So, it makes sense that if a de novo change is going to arise, 
it might happen during that sperm generation process.

Maternal Obesity and Diabetes

Maternal obesity and diabetes are other risk factors that we are real-
izing influence offspring brain development and risk for conditions like 
autism and others. While not showing the same strength of association 
between autism and parental age, several studies analyzed together have 
shown that both maternal obesity and gestational diabetes independently 
increase the risk for autism. The risk of developing autism is about 1.5 
times greater (put another way, 50% higher) for a child with a mother 
who was obese during pregnancy than for a mother who had a normal 
body mass index. The risk of developing autism for a child whose mother 
had pregestational diabetes or gestational diabetes is 1.3 or 1.4 times 
higher, respectively, relative to a child whose mother did not have either 
form of diabetes. Once again, these effects are not going to definitely 
cause autism by themselves (most obese moms will still not have children 
with autism), but they combine with other factors to increase the chances 
of autism.

We are increasingly learning that fathers’ health preconception also 
can influence child health and possibly autism risk. So, while we know 
more right now about mothers’ health effects, we anticipate learning 
more about the role of fathers’ health as well. Further, a great deal is 
being learned about epigenetic mechanisms that come into play related 
to mothers’ and fathers’ physiology and diet. Stay tuned for increasingly 
interesting, and perhaps hopeful, developments in this area.

Amount of Time between Pregnancies

Another prenatal consideration that has been identified as a risk factor is 
the time between pregnancies. A systematic 2016 review of several studies 
examining the time between pregnancies consistently found that intervals 
of under 12 months between pregnancies increase the risk for autism.
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Medication during Pregnancy

Meta- analytic studies examining in utero exposure to certain types 
of medications have identified associations between medications and 
autism. The most well- established medication risk is for valproate. Val-
proate is used to treat epilepsy, as well as bipolar disorder and migraine 
headaches. A study in the United Kingdom found that women who took 
valproate or another medication to treat epilepsy while pregnant had 
children with higher rates of behaviors associated with autism. A large 
population-based study looked at all children born in Denmark over a 
10-year period, comparing the number of children exposed to valproate 
in utero who ended up with autism and the number not exposed who 
ended up diagnosed. The data showed that children exposed to valpro-
ate were about four times as likely to receive a diagnosis of autism as 
those who were not exposed. The risk rate remained the same when the 
scientists accounted for parental age, gestational age, and a diagnosis of 
epilepsy for the mother.

Additional evidence that valproate is a risk factor for autism comes 
from animal studies. After being exposed to valproic acid in utero, mice 
showed social abnormalities and repetitive behaviors resembling some of 
the challenges observed in humans diagnosed with autism. Interestingly, 
recent research has shown that the offspring of the exposed mice end up 
with the same behavioral effects, highlighting the epigenetic effects of 
toxic exposures on our genetic background.

Selective serotonin reuptake inhibitors, or SSRIs (such as Prozac), 
have also been studied, because individuals with autism have altered lev-
els of serotonin in their blood, leading to suspicions that taking SSRIs in 
pregnancy could contribute to autism. Based on several studies that have 
examined this relationship, however, scientists have concluded that the 
use of SSRIs during pregnancy does not appear to be causally related to 
an increased risk of ASD in children.

Folic Acid Supplementation May Be Protective—But Don’t Overdo It

Pregnant women are appropriately advised to ingest sufficient amounts 
of folic acid, often by using supplements, because it prevents serious 
problems, in particular neural tube defects. Could it also protect against 
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subtler effects like autism? While the study of folic acid supplemen-
tation in autism is still relatively limited, a systematic review of this 
literature revealed that when mothers supplement with folic acid dur-
ing pregnancy, the risk for developing autism appears to decrease too. 
However, some studies and recent reviews introduce a critical caution: 
oversupplementation can increase risk. Further, even if you don’t over-
supplement, the benefit in relation to autism prevention may depend on 
the particular genotype or metabolic pattern of you and your child. So, 
while folic acid during pregnancy is certainly recommended, it requires 
careful medical consultation regarding total dosage across your diet and 
your supplements.

Early-Life Pollution Exposures

Chemical pollutants (called toxicants) are a major health risk—even a 
substantial contributor to mortality rates worldwide. This is why govern-
ments put some limits on use of these chemicals. Nonetheless, it remains 
clear from recent public health crises and news stories about lead and 
other toxicants in 2015, 2016, and 2017 in the United States and else-
where that many public officials, school officials, and others are not aware 
of the relevant science. This fact, along with the sometimes alarming 
claims made in the media, convinced us it’s important that you know 
where we actually stand with autism and chemical pollution.

First, we have to acknowledge the plausibility of the concern. The 
risk is not simply from an oil spill or special exposure— because exposure 
to “background” pollution is essentially universal on the planet now, we 
have to worry about supposedly “low-level” or “routine” pollution expo-
sure. The risk to developing babies before and after birth from even this 
“background” level of toxicants is often underestimated, for two reasons:

1. Toxicant risk is often assessed in relation to physical health out-
comes in adult animals, yet the developing child is more sensitive 
to toxicant exposures, even “small” exposures, than adults due to 
the child’s faster metabolism.

2. The brain communicates with itself and grows through chemical 
signaling (hormones and neurotransmitters are, after all, trace 
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chemicals, and neural transmission also relies on trace metals), 
so the brain’s development is exquisitely sensitive to chemical 
inputs. We now know the developing brain responds to toxicant 
chemical exposure at levels of exposure that do not cause physical 
illness or even physical symptoms.

The context is challenging for public health research. The chemical 
revolution of the 20th century has resulted in an explosion of chemical 
products that have entered children’s environments. Over 80,000 chemi-
cals are in commercial use. The neurotoxic profile (that is, how much they 
interfere with children’s brain functioning) is unknown for nearly all of 
these. Fewer than 1,000 of these chemicals have well- characterized neu-
rotoxic profiles, and even for those the effects on small children are often 
poorly studied.

However, we know that many of those that are well studied and have 
known neurotoxic effects even at low doses are common in the environ-
ment, so most children experience some exposure. These toxicants repre-
sent a policy headache for political leaders, a major challenge for business, 
and a significant worry for parents. Advocacy groups have sounded alarm 
bells and tried to get better regulation, but current public policies fail to 
provide adequate protections.

What toxicant chemicals are we talking about? In the case of autism, 
two main classes of polluting chemicals have been proposed as potential 
contributors in early life: heavy metals (especially lead and certain types 
of mercury) and organic pollutants (which might, for example, mimic 
hormones). The table on the following page provides a handy reference to 
the seemingly bewildering array of these chemicals.

Unfortunately, it’s very difficult to keep our children entirely free 
from exposure to potentially neurotoxic chemicals. They get toxic chemi-
cals into their bodies by mouthing toys and other objects, eating food 
with pesticides, drinking water with lead or other toxicants in it, breath-
ing air pollution, and absorbing chemicals through their skin. The pri-
mary route depends on the particular pollutant involved. At the same 
time, the effect of these chemicals on children’s development is notori-
ously difficult to study because we obviously can’t do a gold- standard 
random- assignment experiment as we can with diet or exercise. The ques-
tion parents ask most with such a complicated picture is “How worried 
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should I be?” and in particular “What can I do?” We want to avoid alarm 
but maintain prudence, and we’ll try to strike a balance here by hitting 
the highlights of what we know and a few basic recommendations for 
protecting your child.

In the case of ASD, many of these chemicals either have not been 
studied or have not shown any effect on ASD when studied. But there 
are some important exceptions. Recent scholarly reviews, while all not-
ing the limited evidence and therefore differing on what chemicals or 
degree of risk should be emphasized, agree there is some role for envi-
ronmental toxicants in the etiology of autism and that it is critical to 
study these toxicant exposures further. The timing of exposure may be 
very  important—recent studies try to clarify when in pregnancy or when 
postpregnancy the most important effects occur. These appear to vary 
depending on the type of pollutant.

Particulate Matter in Air Pollution

Airborne pollutants are nonspecific—they include metals as well as par-
ticulate matter. But particulate matter is a special focus in the litera-
ture on ASD. While there has been some controversy, a comprehensive 

Examples of Known Neurotoxic Chemicals in Common Use

Pollutant
Association with child 
developmental problems

Metals

Lead Definite

Mercury Definite

Cadmium Likely

Manganese Suspected

Organic pollutants

PCBs Definite

BPA Likely

Organophosphate pesticides Likely

PBBs Likely

BHP Suspected



 What Causes Aut ism? 79

2016 review of research studies confirmed that particulate air pollution 
increases the risk of autism. Those scientists examined all the studies 
that have measured parental exposure to particulate matter around con-
ception and during pregnancy, as well as childhood exposure early in 
development, prior to receiving an autism diagnosis. The effects were 
quite clear. Importantly, these findings point not only to pregnancy, but 
also to the perinatal and early developmental periods following birth as 
potential risk periods for these exposures. A particularly careful review in 
2015 helped clarify that controversy is coming from failure to differenti-
ate the timing of exposure. In that study, the most potent risk for ASD 
in offspring was from pregnant moms’ exposure to particulate pollution 
in the third trimester. This makes sense developmentally due to the rapid 
brain development happening for the baby in the last trimester.

Metals

A literature summary in 2017 found the following studies of metals and 
possible links to autism, with number of studies in parentheses: lead (25), 
aluminum (11), arsenic (6), beryllium (5), cadmium (17), chromium (11), 
manganese (14), and nickel (13). (It ignored mercury, which we discuss in 
a moment.) These exposures in the environment are potential threats to 
early development because they can disrupt brain growth and cell signal-
ing in the brain in different ways. They do this in part through epigenetic 
signaling. One recent study demonstrated this by exposing rats to levels 
of lead similar to those most children are exposed to—levels that are sta-
tistically associated with neurodevelopmental problems in children. They 
found that the animals had altered behavior, and this was due to new 
epigenetic signals in their brains. Thus, 
again, we are not talking about special 
exposures like industrial accidents. 
Even low amounts, routine in our envi-
ronment today, can affect child develop-
ment. For metals, the primary effects 
appear to be from early postnatal expo-
sure.

In the case of ASD, that review and others struggle due to wide vari-
ation in methodology, making it difficult to pool results across studies to 

How potent a risk factor 
a particular toxicant is 

depends to an extent on 
whether the exposure 

occurs during a period of 
rapid brain development.
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get reliable estimates of population effects. That particular review con-
cluded the best evidence of an association was for lead and cadmium. 
Other meta- analyses have also concluded lead exposure is associated with 
autism. However, it is possible this effect is modulated by the sex of the 
child (boys may be more sensitive). Lead’s risk has hit the news again 
lately due to exposures in school water supplies. But it’s important to 
realize that even though we’ve regulated lead in automobile fuel and 
paint, there is still plenty in our environment from all its prior uses (and 
current uses, like in some toys, airplane fuel, and the now infamous resi-
dential water lines). Almost all children in the world have measurable 
lead (as well as many other chemicals) in their bodies. One of us (Nigg) 
conducted a study of 300 children from the general population who had 
lead exposure that was average for the nation; 297 of them (99%) had 
detectable lead levels in their blood.

Mercury

Mercury is a metal, but a special case because its formulation, behavior, 
and action in the body are somewhat different from most other metals. 
Inorganic mercury exposures come from many current uses, including 
smokestack pollution from various industries as well as from the food 
chain (e.g., fish from polluted water). Note, however, that this is for inor-
ganic mercury—that’s different from the organomercury compound 
called thimerosal, used as a preservative in some vaccines—which turns 
out not to have a demonstrable association with ASD (we talk about vac-
cines in a moment). Organic mercury is associated with ASD and appears 
to have one of the most robust associations of any toxicant. The most 
detailed and comprehensive review and meta- analysis was conducted 
in 2017 and reported by Jafari and colleagues. They found that results 
depended on tissue studied (providing clues to metabolism as one issue 
for autism), but children with ASD had markedly higher levels in their 
red blood cells (more than double those of neurotypical children), as well 
as moderately increased levels in whole blood and in the few postmortem 
brain samples available. Interestingly, levels in hair and urine were no dif-
ferent than normal. This was interpreted as evidence that mercury plays 
an important role in autism, probably because children with ASD have 
abnormal detoxification and excretion of mercury. This is an important 
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possibility and points the way to future enzyme and genetic studies to 
see if that is true.

Persistent Organic Pollutants and Pesticides

You’ve probably heard the most about this class of toxicants (e.g., bisphe-
nol-A [BPA]), which are all listed in the table on page 78. While isolated 
studies have found associations of BPA and other organic pollutants with 
autism, that evidence has not yet accumulated to a decisive point. On the 
other hand, at least one major review this year concluded that evidence 
was growing convincing for pesticide exposures. The catch: these effects 
may be confined to relatively high exposures, not the general background 
exposure most children get. Nonetheless, taking steps to reduce needless 
exposure to bug sprays and related products is prudent while pregnant 
and while your child is young.

Complications at Delivery and Right After

Until now we’ve talked mostly about prenatal effects (with the excep-
tion of pollution exposures that can also be postnatal in affecting autism 
risk). Now we switch to effects right around delivery and after. Perinatal 
complications include events such as prematurity or infants born sig-
nificantly later than the anticipated due date or complications associated 
with delivery, such as hypoxia (lack of oxygen), prolonged labor, cesarean 
section, and fetal distress.

In a recent study in 2017, scientists evaluated and systematically 
reviewed 17 studies examining the association between a comprehen-
sive list of perinatal complications and autism. Combined, the studies 
included over 37,000 individuals with autism and nearly 13,000 com-
parison individuals. Perinatal factors for which a strong association with 
autism was identified included prematurity, breech presentation, pre-
eclampsia, fetal distress, induced labor, and cesarean section.

From this review the relative risk for developing autism following 
each of these perinatal factors can be calculated. For example, the risk for 
children born prior to 36 weeks of gestational age is estimated to be 1.3, 
which suggests that these children have a 30% higher chance of develop-
ing autism. While that 30% number sounds large, this means that the 
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risk rises from 1.5%, which is roughly the risk for the general population, 
to 1.8%. What has been observed in these studies included in the meta- 
analysis is that there are other perinatal factors that often co-occur with 
prematurity, suggesting that prematurity may actually be a marker of 

other perinatal complications. The 
relative risk for children with breech 
presentation was 1.47, a risk increase 
of 47%, which means an actual risk 
of approximately 2.2%. The relative 
risk associated with preeclampsia was 
1.5, suggesting a 50% increase, and 
the relative risk associated with fetal 

distress is 1.4. Induced labor with medications such as Pitocin has also 
been associated significantly with an increased risk for autism with a 
relative risk of 1.1, or a 10% increased risk for those children exposed. 
Again, these effects are not specific; the risk of ADHD, for example, is 
also increased.

Does a Cesarean Section Increase the Risk of Autism?

This possibility has troubled many parents and caregivers. Once again, 
scientists recently (in 2014) conducted a study specifically focused only 
on cesarean section, in which they combined and reviewed 13 published 
studies relating it to autism. They found that children with autism were 
more likely to have been born by cesarean section than children who don’t 
have autism. The pooled results suggested that the odds of developing 
autism following cesarean section were 1.23 times greater than the odds 
of developing autism born via vaginal delivery. That’s a slight increase 
in risk. Like the other risk factors, the vast majority of children born via 
cesarean section do not go on to develop autism (probably due to varying 
genetic vulnerability), but because the rate of cesarean section is higher in 
groups of children with autism, we consider it a risk factor—and poten-
tially a clue to how autism develops, although we don’t know if it is causal 
or if some unmeasured third factor explains the apparent association. It 
is important to note that that small increased risk for autism has to be 
considered in the context of any other risks associated with that pregnancy 
and delivery. That is, the risk of death or other significant injury associated 

While different perinatal 
factors slightly increase the 

risk of autism, we don’t know 
whether the risk rises when 

a pregnant woman has more 
than one of these factors.
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with not conducting a cesarean section may be very high in a given situa-
tion and justify the slight increase in risk for autism in the baby.

Other Perinatal Complications

Other perinatal complications do not appear to be associated with autism 
risk. These include vacuum extraction during delivery, vaginal birth fol-
lowing a previous cesarean section, anesthesia during delivery, physical 
trauma during birth, and a variety of placental disruptions (e.g., placenta 
previa, placental infarcts). Artificial reproductive technology has also not 
been associated with autism through meta- analytic study.

Is Inflammation or Immune Function a Shared Pathway?

Immune Function

A critical mechanism that may tie many of the environmental (and 
possibly genetic) risk factors together is inflammation and immune 
system function. Nearly all of the environmental risk factors we’ve dis-
cussed increase systemic inflammation, among other effects, and that 
in turn can disrupt brain health. For example, there is substantial link-
age between inflammation response and both environmental toxicants 
and obesity. These inflammation responses in turn are typically related 
to epigenetic changes. Further, without regard to environmental risks, 
substantial immune system challenges have been linked to autism. For 
example, infections during pregnancy (which trigger immune activity 
and inflammation in the mother that spreads to the fetus) appear to 
elevate the risk for autism in the offspring. As another example, autoim-
mune disease (such as hypothyroidism) is correlated with autism. While 
the inflammation response to diet or toxicants may not be as strong as it 
is in response to infection, it may still be sufficient to account for the link 
between several early “insults” or “stressors” and a child’s risk of autism. 
We therefore highlight the primary inflammation evidence a bit further.

The association of maternal infection with autism risk was estab-
lished in a systematic review published in 2016 looking at 15 large stud-
ies that included over 40,000 children with autism. The risk is most 
pronounced for mothers requiring hospitalization because of the infection 
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(suggesting more serious inflammation is related to a greater chance of 
developing autism). Further, the risk appears to depend on the type, tim-
ing, and site of infection. Different types of infections result in different 
immune responses, suggesting that the type 
of immune response may be a contributing 
factor.

In addition to studying people, sci-
entists have used animals to study how 
immune disruption and associated inflam-
mation influence behavior. This is done by experimentally manipulating 
maternal immune activation in pregnant rodents, comparing them to 
rodents not challenged in that way, and then observing behavior in the 
pup offspring. These studies suggest that the pups show elevated social 
difficulties and repetitive behaviors. While it is obviously difficult to 
generalize from social behavior in rodents to social behavior in humans, 
we know that some of the biochemical bases of social behavior are shared 
across species. Thus these behaviors are thought to be reminiscent of 
human children’s autism symptoms. So even though rodent behavior is 
only a distant counterpart to human behavior, the demonstration that 
complex behaviors like social interactions can be influenced by in utero 
inflammation exposures in animals supports the general possibility that 
inflammation contributes to autism.

Adding to the scientific evidence that disruption to the immune 
system during pregnancy is a risk factor for autism is the observation 
that a family history of autoimmune disease has been linked to autism. 
One review focusing on this line of research suggests that children whose 
mothers have a history of autoimmune disorders, including rheumatoid 
arthritis and celiac disease, are at increased risk for developing autism. 
Like all the environmental risk factors we’ve discussed already, when 
these factors occur in a mother, they increase risk but do not mean that 
the child will develop autism. What is driving that association? More 
research is needed to better understand this relationship. It could be that 
common genetic liability underlies both autism and autoimmune disor-
ders, or in the case of rheumatoid arthritis it is possible that there is some 
prenatal antibody exposure or altered fetal environment that results from 
the maternal disorder.

Infections in a 
pregnant woman are 

associated with higher 
risk of autism.
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Other Exposures

Vaccines

Vaccination controversy continues to make headlines as we write. The idea 
that early- childhood vaccines, such as the mumps, measles, and rubella 
(MMR) vaccine, are associated with autism has been tested in many ways. 
This is probably one of the most contentious and controversial topics we 
have in relation to causes of autism. We’ll try to sort this out here.

First, a recent (2017) analysis of all studies testing the link between 
autism and vaccines using many methods concluded that there is no asso-
ciation between vaccines and autism. This means that if there is a signal 
there, it’s too faint for scientific surveys to detect. Therefore, it’s safe to 
conclude that for the vast majority of individuals, vaccines do not cause 
autism. However, we can’t exclude the possibility that in rare cases a child 
had an underlying genetic or other medical condition (perhaps unknown) 
and that an immunization triggered the onset of the symptoms of that 
underlying condition. In this situation, immunization might have played 
a contributory role but was not solely the cause. If that type of event hap-
pened, but very rarely, then it would not be detectable in a population 
study. Certainly, given passionate anecdotal claims on this point, it’s dif-
ficult to rule this out. At the same time, because autism onset and vac-
cine exposure often occur at the same time, an “illusory correlation” can 
appear even if there is no causal connection.

What is a good balanced conclusion on this difficult topic? Parents 
must weigh risks versus benefits of any medical treatment, whether for 
themselves or their child. However, one way to think about it is that the 
benefits of vaccination in preventing harmful diseases such as measles 
(not just for one’s own child but for everyone in the community) are 
proven. Against that, the apparently very small risk of an adverse effect 
of a vaccination, in the vast majority of cases, argues for vaccinating 
children. In other words, if there are rare complications related to autism 
but we don’t know why, then the probability of your child experienc-
ing serious illness or death from disease if she does not get a vaccine is 
greater than the faint (even if more publicized) risk of an autism- related 
reaction. Overall, we advise you to maintain a regular vaccination sched-
ule for your child.
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wHAt sHould you do wItH tHIs InforMAtIon?

Several practical steps are suggested by all of this information. We take 
the common questions and guidelines in order.

Should You Get Genetic Testing for Your Child with Autism?

By now many of you are wondering if you should get genetic testing 
for your child. The answer is “Yes!” In fact, genetic testing is now stan-
dard for children with autism, as outlined by the guidelines from the 
American Academy of Pediatrics. While for most of you the genetic test 
will not turn anything up or, even if it does, will not affect the plan of 
care for your child, the test will gradually help doctors learn more about 
autism and in a few cases may affect clinical care—and more genes will 
be identified each year. There’s a scientific value too. For many genes, 
family groups have formed to connect families and also to link families 
with scientists who are focused on understanding how the gene functions 
and how treatments can address the gene’s disruption. Finally, there’s a 
chance that if you have a positive genetic test, you may be eligible for 
future clinic trials specific to that gene and your child.

Should You Get Genetic Counseling If You Have a Child  
with Autism and Are Pregnant?

Genetic counseling can provide helpful information for expectant par-
ents, but given the state of science in the genetics of autism, the infor-
mation will consist primarily of estimated risks for most parents. Those 
estimates can be summarized this way: In the general population, having 
a child with autism increases the risk of a second child having autism 
from about 1.5% to about 20%. Even if you have had genetic testing 
for your child with autism and a de novo genetic event has been found, 
the risk for having a second child with ASD remains at that population-
based risk of approximately 20%. However, if a genetic event has been 
found for your child and it was inherited from either Mom or Dad, then 
the risk of having that event passed on to your second child is 50%. That 
doesn’t mean your second child will necessarily develop ASD, only that 
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the genetic event may be passed on. As mentioned, genetic disruptions 
do not necessarily mean that autism will develop.

How Can You Avoid Environmental Exposures  
and How Much Should You Worry?

For many of these environmental risk factors and others that have been 
studied by scientists, we now know there is in fact an effect on autism, 
though sometimes it is fairly small at the overall average level. However, 
these factors are very often highly related and occur at the same time for 
the same child. So, we suspect that the combination of multiple 
pregnancy- related conditions is what increases risk. Therefore, reducing 
any of them may be helpful. How can you do this? If you are a mom 
struggling with obesity, realize you have plenty of company. The many 
diets in our culture don’t help. Some evidence suggests that extra omega-3 
(fish oil) supplementation during pregnancy can counteract risks from 
obesity. Other studies suggest that total fat intake is the culprit, as well 
as that the amount of weight gained during pregnancy may affect risk. 
So work with your doctor on optimal weight gain relative to your starting 
body weight and body mass index, discuss the value of extra dietary 
supplementation, and modify your diet to a healthy level of fat with med-
ical consultation. These steps should reduce risk. Finally, we know that 
stress is also inflammatory—if the shared pathway of all these risks is 
inflammation, then reducing stress during pregnancy will partially pro-
tect against these risks being amplified. Doing the best you can on these 
precautions is likely to be helpful. And realize that these contributions 
are only probable—most cases of 
autism can’t be traced to a specific 
cause at this point.

The insight that we’ve gained 
into the causes and risks for develop-
ing autism have moved us forward 
considerably. These gains have put to rest troubling early theories about 
parents’ roles in their child’s development of autism. We now can see that 
some combination of specific or general genetic liability combined with 
a range of environmental nudges likely move children into the range of 

Reducing stress during 
pregnancy where possible can 
prevent the inflammation that 

is a risk factor for autism.
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autism risk during pregnancy and in early life. These gains have provided 
insight into the mechanism that determines autism risk at the genetic 
and brain level, which has allowed scientists and clinicians to begin 
working on novel approaches designed specifically around an individual’s 
biology. And these insights have provided us with information that guide 
the steps we can take to mitigate that risk.


Take-Home Points

•	 If you are planning to get pregnant:
•	Be sure to take the recommended prenatal vitamins, starting 

before you plan to conceive.
•	If possible, space your pregnancies by at least 12 months.
•	If you are taking a medication associated with risk for autism, such 

as antidepressants, discuss your options with your doctor.

•	 If you are pregnant:
•	Seek prenatal care.
•	Get proper nutrition (including monitoring appropriate fat ratio) 

and rest.
•	Discuss omega-3 supplementation and folic acid dosage with your 

doctor. Reduce fat intake if necessary with medical consultation.
•	Plan your optimal route of weight gain with your care provider.
•	Engage in activities that reduce stress levels, such as exercise, 

yoga, and meditation.
•	Reduce toxicant exposures— minimize freshwater fish intake, 

keep your home dusted, consider testing your water or installing 
an effective water filter, consider spending the extra money to 
eat only organic fruits and vegetables. (See tips in Chapter 7.)

•	Avoid cigarettes, alcohol, and recreational drugs.

•	 If you have a baby:
•	Have your child vaccinated against serious childhood diseases; 

if you have concerns about vaccination, discuss these with your 
child’s pediatrician, but we recommend going ahead with vacci-
nation.

•	Be alert for ways to reduce pollution exposures—water, house 
dust, food. If you live in an area with high levels of air pollution, 
such as near a freeway, consider ways to improve air quality in 
your home with air filters.
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•	 If your child is diagnosed with autism:
•	Ask your doctor to order genetic testing for your child. If your child 

has an identifiable genetic condition, ask your doctor whether 
there are any associated medical conditions, such as GI problems, 
to watch for. 

•	Consider joining an online network of parents whose children also 
have that genetic condition.



 90 

4
How does tHe BrAIn develop 

dIfferently In AutIsM?

As we discussed in Chapter 1, autism is a developmental disorder. That 
means something is different in the brain and how it develops. Several 
brain regions and circuits have been found to develop differently in those 
with autism. Because there is wide individual variation, these brain mea-
sures cannot yet help us make diagnoses, but they do help us understand 
both the challenges and the strengths that are characteristics of autism.

A major insight in the last few years is that brain development is 
very dynamic, changing rapidly over time in response to different types 
of experiences. Scientists use the term “neuroplasticity” to refer to how 
dramatically the brain changes itself to adjust to development and to its 
experiences. It does so to a much greater extent than previously believed. 
We can use this knowledge to help us provide experiences, such as inter-
ventions, that will help shape the course of brain and behavioral develop-
ment of children with autism, now and throughout their lives. Let’s start 
with what we know about the brain in autism.

tHe BrAIn In AutIsM

Over the past three decades, scientists have conducted thousands of 
studies that paint a complex picture of structural and functional brain 
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differences in individuals with autism. Careful systematic reviews of these 
studies reveal early emerging differences in the size, shape, and organiza-
tion of the brain; differences in connections between brain regions; and 
different functioning of brain regions associated with social communica-
tion, social information processing, executive functioning, and repetitive 
behaviors—such as the amygdala and prefrontal cortex, which we dis-
cussed in Chapter 2.

Differences in Brain Structure

A systematic review published in 2017 of 52 brain imaging studies con-
ducted since 2000 gives us one good summary. These were all studies 
that used MRI, a powerful, relatively noninvasive (if you call lying still 
in a tube noninvasive) imaging approach that provides a good represen-
tation of the internal anatomy and the connections between and within 
parts of the brain, in both size and apparent activity. Here are the major 
findings about the development of brain structure that emerged from the 
review:

	• An association between autism and a larger volume of cells in the 
cortex, especially frontal and temporal regions. As introduced in Chap-
ter 2, the cortex is the part of the brain associated with how we think, 
make decisions, and coordinate our actions. The frontal lobes specifi-
cally are involved in our working memory, ability to inhibit our actions, 
and motor planning, while the temporal lobes are involved in process-
ing of emotions, language, learning, and memory, including interpreting 
social signals (such as facial expressions). The larger volume may seem 
counterintuitive— shouldn’t it mean kids have better skills in these areas? 
However, it appears that this larger volume contributes to inefficient 
functioning in these areas. During development, the brain overextends 
its growth to allow for new learning, then gradually prunes unneeded or 
ineffective connections. Failure of this pruning can lead to a larger but 
less efficient and less adaptable brain.

	• Unusual variation in the thickness of the cortex. That is, when measur-
ing from inside to outside, the thickness of the brain is atypical in autism. 
This is a different structural brain measure, but it’s similar to the idea of 
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cellular volume and also consistent with the idea of insufficient pruning 
and the resultant less efficient brain.

	• Alterations in the cerebellum, a brain structure associated with bal-
ance and motor coordination as well as cognitive functioning. Alterations 
to this structure can impact the development of motor skills, learning, 
and cognitive abilities.

	• Decreased overall size but increased volume within particular regions of 
the corpus callosum, a structure that links both sides of the brain. Linkages 
between brain regions allow for efficient communication between brain 
circuits, so atypical linkages can result in delayed and problematic brain 
communication.

	• Alterations in development of the amygdala, a structure associated 
with emotional learning.

	• Alterations in development of the hippocampus, which is involved in 
learning and memory.

	• Alterations in development of the basal ganglia, which is involved in 
controlling physical motions. Alterations in the development of all three 
of these structures suggests that emotional learning, memory, and motor 
abilities may be disrupted.

What do all these differences sig-
nify? We’re working on that, but the 
structural differences seen across stud-
ies do give us some direction on which 
brain regions are worth investigating. 
Also, these brain regions are all con-
nected in circuits. It may be that only 
a small number of key circuits are 
involved in autism, but that the circuits involve several regions, so know-
ing which regions are affected may help us zero in on the relevant circuits.

Functional Differences in Regions with Structural Differences

We also know that the regions that show structural differences function 
differently in autism. A key finding is that there is reduced activity in 

A recent research review 
showed us which regions 
in the brain are altered in 

autism and therefore where 
to target future research.
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brain circuits during tasks that involve social awareness and understand-
ing. Two significant examples:

	• In groups of children with autism, the nucleus accumbens, a 
structure associated with motivation and reward, is less active when 
responding to social rewards, such as praise and smiling, than to nonso-
cial rewards, like money. In typically developing children brain activation 
is at least as high for social signals as for monetary signals. While we 
don’t know the direction of effect for sure (do kids with autism have less 
brain activation because they are less interested in social cues, or do they 
have less interest in social cues because they have less brain activation?), 
these findings do fit with the general idea of less efficient processing of a 
particular kind of information in autism.

	• Another example is the superior temporal sulcus, or STS (it is so 
heavily discussed among scientists that it has its own acronym). As dis-
cussed in Chapter 3, in most kids, the STS becomes active when a child 

is viewing biological movements, 
but in kids with autism, the STS 
does not respond as vigorously to 
nonverbal or implicit signals such 
as gestures, faces, and tone. Again, 
we can use this type of result to 
help us understand the challenge 
and struggles of your child. If 
she is not getting this informa-
tion clearly in her mind, then of 
course it will be difficult for her 
to respond the way the rest of us 
do. It makes sense to link these 
brain findings with behaviors you 

are seeing in your child such as difficulty navigating social encounters, 
understanding another’s perspective, and using eye contact and gestures 
to communicate because it helps us understand that these challenges are 
not willful or malevolent. These social challenges are based in differences 
in the way the brain processes information.

Brain regions that “light 
up” when a typical child is 

exposed to signals like facial 
expressions and body language 
are less active in children with 

ASD, which means those on the 
spectrum often have unusual 
social responses because they 

just aren’t getting as much 
information from nonverbal 

communication.
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Differences in Networks and Connections

The circuits that connect brain regions may be where the real action 
is. Another major review in 2017 concluded that autism is associated 
with weaker organization among brain regions. Specifically, what we see 
is that the connections between the frontal lobe and the parietal lobe, 
which is toward the upper back of the brain, show less organization than 
the connections between regions within the frontal lobe. These weaker 
long-range connections between regions relate to deficits in social ability 
because processing social information requires rapid, efficient processing 
of information in disparate parts of the brain. The logic is that if those 
brain regions responsible for processing social information are not well 
connected, it will be difficult to make sense of the social world.

Imagine the array of wires behind your desk linking your computer, 
printer, mouse, keyboard, modem, external drive, and every other part 
of computer systems nowadays. They can be organized in an efficient 
manner, making it easy to clean, modify, add or remove components, and 
keeping signals running smoothly and efficiently. Or those connections 
can be disorganized, running in various directions and increasing the 
likelihood of problems. In the case of autism, all those wires connecting 
the different machines are not organized efficiently.

Taking this further: Let’s say I’m (Dawson) swimming at the beach 
and a person on the beach jumps up and stands, looks out at the ocean 
I am swimming in with an animated expression on her face, extends 
her arms with index finger pointed, and shouts “Look!” I need to con-
solidate that information rapidly from disparate parts of my brain that 
process that information—face perception circuits (her facial expression 
and gaze), body movement circuits (jumping up and pointing), language 
circuits (she’s shouting a warning), where I am (the ocean), the con-
text (the beach), what I am doing (executing an impressive somersault 
in the water)—and accurately decide what to do with it. Certain brain 
circuits need to quickly consolidate all this information before translat-
ing it effectively to different brain circuitry to help guide my behavior 
in response. In this simple example, if that information is not pulled 
together efficiently between distinct neural circuits, the action I choose can 
have disastrous consequences (I could be eaten by a shark while waving to 
those on the beach who I believe are applauding my swimming prowess).



 How Does the Brain Develop Dif ferent ly in Aut ism? 95

Strengths and Brain Function

Interestingly, the differences we see in brain functioning of individuals 
with autism, such as hyperconnections within brain circuits, might also 
contribute to having strengths in skills that don’t rely on the affected or 
connected regions. About 10% of all individuals with autism have 
remarkable splinter skills, or savant skills—skills that exceed the other 
abilities of the child and at times 
the general population. These 
strong connections within neural 
circuits might account for those 
skills. For example, the occipital 
lobe is specialized for visual pro-
cesses. If regions within the 
occipital lobe are tightly con-
nected, we might see strengths in 
skills that rely on visual process-
ing. It turns out that we often do 
see visual strengths as enhanced 
skills in autism. An easy example 
of this harks back to the Highlights magazines of our youth, in which you 
are asked to identify hidden objects within a picture. Individuals with 
autism tend to be able to identify those figures hidden among the back-
ground more quickly and accurately than their typically developing 
peers. While it is unclear if hyperconnectivity of the visual brain cir-
cuitry accounts for these splinter skills, scientists are working hard to 
better understand the connection between brain connections and behav-
ior in autism.

Differences That Predict Later Symptoms

Recent pioneering research is producing data that indicate we may be 
able to see signs in brain structure and functioning that predict autism 
before any outward signs appear. For example, certain differences in the 
growth of the surface area of the brain from 6 to 12 months of age seem 
to predict the “overgrowth” in the brain that happens from 12 to 18 
months of age. Variations in these growth patterns are associated with the 

Brain circuitry in ASD is like the 
nest of wires under your desk: 

weak, disorganized connections 
slow down transmissions (e.g., 
creating social communication 

struggles in ASD), while unusually 
strong connections within 

certain circuits create extra-acute 
signaling (producing the savant 
skills seen in about one-tenth of 

individuals on the spectrum).
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social challenges we see in autism. A recent study suggested that func-
tional connections between brain regions at 6 months of age may predict 
subsequent emergence of autism. It’s too early to use these findings in 
diagnosing children, but they raise the tantalizing possibility that we 
could eventually identify infants who may go on to develop autism using 
a quick screening test and then use a brain scan to get more information. 
Those who test “positive” even though no symptoms have emerged could 
then get behaviorally based interventions that might potentially prevent 
the symptoms from ever emerging at all.

How Do These Differences Operate to Result in ASD?

All of these findings give us focused hypotheses about brain development 
in autism. Scientists now suggest four main theories about the mecha-
nisms behind the development of autism: the social brain hypothesis, 
the connectivity theory, the social motivation hypothesis, and the neural 
excitability theory.

•	 According to the social brain hypothesis, disruption to the struc-
tures and regions responsible for processing social information 
accounts for the development of autism. The findings from the 
structural, functional, and connectivity studies provide support 
for this hypothesis.

•	 According to the connectivity theory, fundamental disruptions to 
connectivity leave skills intact in some domains but create chal-
lenges in completing more complex tasks that require integration 
of multiple brain regions. The structural and functional differ-
ences that are observed in particular regions, according to this 
theory, are downstream effects of these poor connections. The con-
nectivity studies provide support for this theory.

•	 According to the social motivation hypothesis, autism results from 
an initial disruption in assigning relevance and reward to social 
stimuli, leaving these infants inattentive to their social world. 
Findings of structural and functional differences in parts of the 
brain associated with reward, such as regions of the basal gan-
glia, provide support for this perspective. As with the connectivity 
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theory, the structural and functional differences that are observed 
in particular regions are downstream effects of limited experience 
attending to the social world (i.e., underuse).

•	 According to the neural excitability theory, those who develop 
autism have differences in the likelihood that brain cells will 
respond to input in regions associated with processing social infor-
mation.

None of these theories explains all the data, but each one incorpo-
rates and explains many of the brain imaging findings. It may be that 
different mechanisms are involved for different children. Given the dif-
ferent causes of autism, it makes sense that one theory about the brain in 
autism is not going to apply to all individuals.

Differences May Not Be Destiny

At the beginning of this chapter we noted that we now know the brain 
is plastic—that brain development is dynamic, changing in response to 

a lot of different experiences. This 
means that, just as some experiences 
may disturb development in a way 
that produces autism features, oth-
ers, including interventions, can 
offer the promise of positive changes 
in brain structure and function. We 
can see this potential with an under-
standing of how the brain develops.

tHe developMent of tHe BrAIn

The brain is not built at birth—it develops dramatically and fast before 
birth occurs. Brain cells of different types are produced at an incredible 
rate in the first four and half months of pregnancy. At some points, the 
rate can reach 250,000 new brain cells each minute! By the time a baby is 
born, the brain contains 100 billion neurons, which is almost as many as 

The brain’s plasticity makes 
it possible for interventions 

and other experiences to 
create positive changes in the 

brain of those with autism.
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it will ever have (remember the principle of overbuilding and then prun-
ing for efficiency, the way a potter puts out more clay than needed and 
then removes the excess to achieve the desired shape).

Cell Migration and Differentiation

Shortly after cell birth (and still during pregnancy), cells begin to migrate 
and differentiate into different kinds of cells (this is one of the things 
achieved by epigenetic signals, discussed in Chapter 3, and is why every 
cell in our body has the same DNA despite having different functions). 
Some neurons will become large, top-heavy neurons designed to send 
signals quickly from motor regions in the brain to the rest of the body 
to control movement, while others will serve as waystations translating 
incoming information from our sensory system and relaying those signals 
to parts of the brain dedicated to processing that incoming information. 
Experiences and insults at this point in development therefore have par-
ticular effects different from experiences or insults at another point in 
development.

Cell Maturation

Cell maturation begins next and continues through adulthood. During 
the cell maturation stage, the cell structures that gather information from 
other cells, called dendrites, and the structures that project onto other 
cells, called axons, develop to facilitate communication between cells and 
circuits within the nervous system. Cell maturation is highly dependent 
on life experiences and their timing. For example, musicians who begin 
playing the violin earlier in life have greater numbers of dendrites, repre-
senting greater maturation, in those regions of the brain associated with 
finger movement, than musicians who begin during their teenage years 
or those who try to pick up an instrument later in life. Does that mean 
we can’t learn how to play the violin? Of course not, but the brain cells 
underlying the ability to perform that task will not be as mature as if we 
had picked up that violin and bow as a 4-year-old. We know from animal 
studies that the brain is more responsive to experience during early life 
than later, and this is why as adults we are somewhat less adaptable and 
have a harder time learning new skills than children do.
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Pruning

We already mentioned pruning as another crucial process. Synapses 
are the connections made between neurons. As cells differentiate and 
mature they begin making connections with other neurons, and they 
do so incredibly rapidly. The brain is laying the framework to be able 
to do things and is readying itself for experience to help shape how it 
does it. It is as if a city were being built in a day with a detailed com-
munication network—first the houses are built (cells and neurons); then 
they are wired together for communication (electrical and phone grid). 
The brain does much more than a city does, but the analogy may help. 
But it’s also as if whatever electrical or phone wires aren’t used just melt 
away—saving energy and interference in the grid. This is like the brain; 
over the course of development those synapses—those connections—are 
maintained only when they are used. The rest are pruned back, leaving 
only the regularly used connections. This makes the brain “less noisy” 
and more efficient.

Some pruning occurs in all brains, such as the way our senses 
develop. A drastic example comes from experiments in the visual sys-
tems of animals, which show that there is significant growth of synapses 
within the visual circuitry of the brain early in development. But when 
light is experimentally stopped from reaching the brain after birth (such 
as by restricting the animal to darkness or preventing its eyes from open-
ing), those synapses are pruned away and the remaining, strengthened 
synapses focus on other sensory stimuli, such as sound or touch.

Other pruning occurs specifically as a response to a person’s experi-
ence, a prime example being face processing. Babies are attuned to seek-
ing faces right from birth, and infants can recognize, for example, mon-
key faces as well as human faces—much better than older children and 
adults can. That ability diminishes at around 6 months of age, because 
the brain has learned that distinguishing monkey faces isn’t important 
and prunes those synapses.

Similarly, at birth infants can discriminate all the phonemes (the 
simplest units of speech) of all languages on Earth; the brain has grown 
a synapse for all possible words. But by age 6 months children recognize 
only the ones they are exposed to and now will learn their native language 
more efficiently. Importantly, it’s not simple exposure to the stimuli that 
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keeps certain language- related synapses intact. The speech sounds have to be 
accompanied by social interaction. So, listening to a foreign language on the 
television in the background is not sufficient to maintain those synapses. 
The sounds have to be socially meaningful or salient to the developing 
brain to continue to activate those neural pathways and keep the synapses 
functioning. The brain is smart!

sHApIng tHe BrAIn

These studies into cell maturation, synapse formation, and pruning point 
to the incredible power of experience in shaping the “plastic” human 
brain. Early experience for some behaviors is critical and timing is impor-
tant, but we now know it’s never too late. Even though it gets harder as 
we mature, we can, for example, learn new languages even in adulthood. 
The brain is more plastic than we think throughout development and even through 
adulthood. Not only can we keep learning throughout adulthood—and 
learning means that connections between neurons are becoming stron-
ger, cells are becoming more mature, and unused paths are being pruned 
away—but scientific studies have shown the brain can reorganize to com-
pensate for stroke, traumatic brain injury, and amputation to varying 
degrees. People with an amputated arm have reported experiencing sen-
sations of touch coming from their hand that is no longer there. Likewise, 
scientists using functional magnetic resonance imaging (fMRI) have 
found that stroke victims compensate for their injury through changes in 
brain organization. When healthy adults move their fingers, we typically 
see activation in characteristic and well-known parts of the motor cortex 
linked to the hand. When a stroke victim who has lost use of a hand gets 
rehabilitation and regains use, brain scans show the finger movements are 
recruiting other parts of the brain. The brain has created an alternative 
circuit for the necessary new learning during rehabilitation.

This type of plasticity can apply to a wide range of skills, including social 
skills.

A third example of the brain’s plasticity comes from taxi drivers. Taxi 
drivers develop strong spatial skills as they navigate through city streets 
to take their fares quickly from one location to another. Scientists imaged 
the brains of London taxi drivers and found they had significantly larger 
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posterior regions of their hippocampus—a region important for spatial 
navigation. That growth was directly correlated to how long the drivers 
had been operating taxis. Differences in other brain structures were not 
observed. In other words, the brain grew the networks to adjust to, sup-
port, and enable the extensive learning those drivers had undergone. The 
structure of this part of the brain associated with navigation changed 
over time through experience and learning.

Given that science has shown us that learning alters the brain and 
that the brain can respond to experience, it makes perfect sense to con-
clude that treatment approaches that change behavior will also change 
the brain—the brain is not destiny, but rather in significant part a reflec-
tion of experience and can modify with new experience. Thus, it is a mis-
take to think that your child with autism has an unchangeable, “hardwired” 
condition. The brain has a lot of “soft wires” that can modify with the right 
learning opportunity.

Behavioral Interventions That Help with Autism

We think the brain’s plasticity is the reason why behaviorally based inter-
ventions that improve social communication skills and decrease challeng-
ing or disruptive behaviors are effective for autism. We know that these 
interventions, collectively called applied behavioral analysis (ABA), work. 
(We’ll discuss them in Chapter 5). The new science of autism has also 
shown that behaviorally based therapies actually can change brain func-
tion; see the box on the following page.

About a decade ago, one of us (Dawson), together with colleagues, 
conducted a randomized, controlled trial of a naturalistic, behaviorally 
based intervention called the Early Start Denver Model, or ESDM. In 
that study 48 toddlers with autism were comprehensively assessed and 
then randomly assigned to receive either 2 years of ESDM therapy admin-
istered in the home for approximately 25 hours a week or a comparison 
intervention. This comparison intervention involved evaluation, recom-
mendations, and referrals to area behavioral interventions. Following the 
first year of intervention the children underwent another comprehensive 
evaluation to assess their cognitive and adaptive skills and autism symp-
toms and then received another evaluation following the second year.

After intervention, the children receiving the ESDM gained in 
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cognition, language, and adaptive ability and had less severe autism 
symptoms. In this first-ever comprehensive, randomized controlled trial 
of this behaviorally based intervention, we saw gains in the children’s 
cognitive skills and ability to make their way in everyday situations like 
getting dressed, interacting with others, and communicating. This study 
provided a capstone to the repeated findings from the many smaller stud-
ies of behaviorally based interventions demonstrating their effectiveness.

This study also examined brain activity to see the effect of the 
behavioral intervention on the brain. It used electroencephalography, or 
EEG, to examine any intervention- related changes in the brain’s func-
tioning. While recording the 
brain’s transient electrical activity 
through electrodes along the scalp 
(with the EEG), the researchers 
showed the children pictures of 
faces and commonly found toys 
and then conducted the same pro-
cedure with typically developing 
children. They compared brain 
activity in response to faces (bio-
logical signal) versus objects. They found increased brain activity (and 
faster responses to faces) in the typically developing children and the 
children with autism who received 2 years of ESDM therapy, compared to 

The benefits of behavioral 
interventions don’t cease when 
the intervention is over. After 
receiving intensive treatment, 

children with ASD had brain 
scans showing the same brain 

activity while viewing social 
information as typical children.

ABA: Behavioral Treatments That Take Advantage 
of Brain Plasticity

ABA stands for “applied behavioral analysis.” Most empirically based 
treatments use the principles of ABA, even play-based interventions 
such as the Early Start Denver Model (ESDM). ABA principles include the 
rules that govern how learning takes place. For example, positive rein-
forcement is based on the principle that when a behavior is followed by 
a reward, it is more likely to be repeated. Similarly, when we withdraw a 
reward following a behavior, that behavior tends to extinguish, or fade 
away, over time. ABA therapies, therefore, are those therapies that use 
these principles to promote desired behaviors (like social interaction) 
and reduce problematic behaviors (like aggressive outbursts).
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the children with autism who received the community-based interven-
tion. That is, the brain activity of the children receiving ESDM was sim-
ilar to that of the typically developing children when viewing social 
information. The brain’s activity changed and became more typical, mir-
roring the positive changes in behavior gained through intensive inter-
vention.

This effect of behavioral intervention on the brain has been observed 
using other types of imaging studies as well. Scientists conducted fMRI 
in a group of 10 preschool-age children with autism prior to and fol-
lowing completion of a 16-week behaviorally based intervention called 
pivotal response training (PRT). The children watched point-light dis-
plays of biological motion (a moving body) and scrambled point-light 
displays while in the MRI scanner. They then received 7 hours of PRT 
intervention each week for 16 weeks. After the intervention period, they 
viewed the same displays while in the MRI scanner. A comparison group 
of typically developing children also completed the fMRI paradigm as a 
measure of what the expected brain activation should look like. Children 
with ASD showed differing brain activation in response to the simulated 
biological motion initially, but following the intervention, the activation 
mirrored that of the typically developing comparison children.

While the study of behavioral intervention’s impact on the brain 
is still relatively new, these pioneering studies in autism highlight the 
effectiveness of intervention in changing both behavior and the brain. It 
is possible to change the way the brain functions through intervention.

tHe AdolesCent BrAIn

You’ll note, though, that the pioneering studies we just mentioned were 
conducted on young children with autism. What does that mean as our 
children get older? The brain continues to develop through adolescence, 
but there are important changes that happen during this time that have 
implications for your child’s development. In fact, adolescence is a unique 
period in terms of brain development.

Scientists long thought that most brain development was finished 
by age 5 or 6. New understanding of brain development shows that this 
is far from the case and that there are specific major changes that happen 
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during adolescence. To understand adolescent brain development, we use 
a special term: myelogenesis. This crucial stage of brain development 
begins prenatally and continues on through adulthood.

Myelogenesis concerns the creation of myelin. Myelin is like a fiber-
optic upgrade. It speeds up neural transmission—brain communication 
within and across circuits and networks. Faster, more efficient transmis-
sion of signals between cells translates to faster, more efficient informa-
tion grasp and more accurate response.

Timing is crucial here. The brain does not myelinate evenly. Rather, 
in typical development different parts of the brain are myelinated at dif-
ferent points in development. And this difference in timing in different 
brain regions is what is critical to understanding adolescent behavior and 
has implications for your child with autism. The parts of the brain that 
are myelinated first are those parts of the brain associated with basic 
processes, such as those that regulate breathing, arousal, vision, hearing, 
the motor and sensory systems. The parts that myelinate last are those 
parts associated with executive functioning, such as our ability to inhibit 
behaviors and hold multiple ideas in working memory as well as complex 
social cognitive behaviors like empathy. So, this means the parts of the 
brain that develop faster are associated with motor and sensory function-
ing and those that develop later are associated with how we measure risk, 
control our behavior, or make sense of complex social ideas.

A clear example of the differential development of distinct brain 
structures and regions comes from research looking at risk- taking behav-
ior in adolescents. Using brain images of typically developing individu-
als across childhood and adolescence, scientists looked at the myelinated 
areas in the brain and found striking differences. They found that parts 
of the brain associated with reward and emotions became myelinated in 
adolescence earlier than parts of the brain associated with controlling 
behavior and assessing risk, which reached maturation later. This means 
that the brain will respond more strongly and more efficiently to rewarding, risky 
behaviors than to complex ideas about later consequences or other people’s per-
spectives. This does not mean of course that teens are unable to inhibit 
impulses, but it means that the more well- developed structures that 
involve processing of emotions and desires may at times gain the upper 
hand of the less mature structures that help us manage our behavior.

Many of these gains in myelination are happening during the teen 
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years. But other changes occur as well during these years: changes to 
neurotransmitter systems, increases in hormones that can differentially 
impact brain systems, and additional pruning that reduces the number of 
connections between neurons and increases efficiency of communication 
between brain cells.

So, what does this understanding of the developmental changes to 
brain structure and function during adolescence really mean? There are a 
few things to consider for your child:

1. Providing relatively safe opportunities for risk- taking behavior may be 
a highly effective approach to teaching new skills. This makes sense given 
that the circuits of the brain responsible for emotions and reward mature 
faster than parts that help prevent impulsive behavior or judge whether 
something is risky. So activities such as rock climbing (using appropriate 
protective measures) or participation in a ropes course might satisfy the 
desire for risk and provide a venue to teach executive functioning skills, 
like planning and working memory, which can hasten the maturity of 
those circuits.

2. Heightened plasticity in the brain during adolescence offers another open 
window to focus on the improvement of social skills through behavioral approaches 
taught in naturalistic settings like school, where so much of your child’s complex 
social world is unfolding. These efforts to teach new behaviors could offer 
greater returns on investment.

3. We also need to be finely tuned to the child’s experience of the teenage 
world and be aware of the fact that we see increased rates of depression and 
anxiety in our children with autism. As we mentioned in Chapter 2, as our 
children gain new insight into the social world, they sometimes feel iso-
lated, alone, and without the skills to manage the relationships of the 
teenage world. It makes sense that depression and anxiety could follow. 
Your job as a parent is to keep an eye out for this, understanding that 
depression and anxiety may be harder to identify in your child. Some 
children with autism don’t have the speech skills to communicate; others 
may not have sufficient language to describe these types of feelings; still 
others may not have a wide range of emotions such that you could notice 
shifts. Similarly, some symptoms of anxiety can be masked in children 
with autism because of existing rituals, repetitive behaviors, or avoidance 
of situations. However, by keeping a lookout for changes in your child’s 
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sleep, eating habits, energy level, or attending to increased irritability 
or looking out for loss of interest in activities that your child previously 
enjoyed, you can catch signs of depression. Similarly, if you’re finding that 
your child is avoiding situations that previously weren’t avoided or you 
see an increase in repetitive or ritualistic behaviors, it may make sense to 
think about anxiety. Very effective interventions and supports for both 
depression and anxiety are available. If you start to see these symptoms 
emerge and are concerned, contact your child’s physician and share your 
observations.

Finally—and most important—the latest research, as we’ll describe 
in a moment, shows us that brain structure and function can change in 
response to intervention much later than we ever imagined. The brain is 
resilient, plastic, and highly responsive to the interventions and supports 
we put in place to help our children. And we can put these supports and 
interventions in place to make those changes to brain structure and func-
tion and, therefore, behavior throughout development.

BrAIn plAstICIty tHrougHout lIfe

A perfect example of the lifetime dynamism of the brain comes from a 
study of face perception in adults with autism, conducted by one of us 
(Dawson) and a fellow researcher (her student Susan Faja). They developed 
a computerized training program that instructed individuals on how to 
look at and remember objects, such as faces and houses. They randomly 
assigned adults with autism who had difficulties with face perception 
to undergo the training program with a focus on developing either face 
expertise or house expertise. The adults were then tested on how well they 
developed skills to recognize faces and then also underwent an EEG test-
ing session in which they viewed pictures of faces and houses. After the 
computerized training program, the adults who learned face perception 
skills showed improvement on standardized measures of face memory, 
and the adults who developed expertise in houses showed improvement 
on measures of house memory. The training program clearly worked at 
the behavioral level. When examining the adults’ EEG responses to look-
ing at hundreds of pictures of faces and houses, it was only the adults who 



 How Does the Brain Develop Dif ferent ly in Aut ism? 107

underwent the face training who showed changes in the brain’s electrical 
activity when looking at pictures of faces.

The thousands of studies of the brain in autism show us that in 
autism there are structural and functional differences that begin to 
emerge very early in development, long before the challenges your child 
with autism has even appear. But they also tell us that we can alter that 
brain development to help your child develop the skills to be more suc-
cessful in social interactions, in managing anxiety, in reducing those 
challenging behaviors, and in learning everyday skills. And we can make a 
difference in these ways to individuals with ASD throughout life.


Take-Home Points

•	 The brain changes much more quickly in response to development 
and its experiences than we once thought. Knowing which changes 
occur when helps us understand where development can go awry in 
autism and also where and how we might prevent or improve symp-
toms.

•	 We don’t know enough yet to use our understanding of brain devel-
opment in autism to diagnose ASD, but recent advances do tell us 
where to focus future research. That is, as of today there is no brain 
scan that we can use to diagnose autism, but the hope is to have a 
tool like this in the future.

•	 Differences in the brain that predict autism show up before out-
ward symptoms appear. Knowing this, we can imagine that a quick 
screening tool could identify the potential for autism in very young 
babies, who could then receive a brain scan, and when those results 
confirmed this vulnerability, behavioral interventions could be used 
immediately and might prevent symptoms from developing at all.

•	 Treatments such as ESDM and PRT, which use ABA techniques, are 
effective because they’re based on how we learn. They help children 
with ASD reverse deficits in social skills and control narrow interests 
and repetitive behaviors that are interfering with their lives.

•	 Adolescence comes with rapid brain development, offering new 
opportunities for growth, particularly social growth in naturalistic 
settings like school.
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5
wHAt Are tHe Best prACtICes 

for HelpIng A CHIld 
wItH AutIsM?

Our current understanding of autism has led to specific tools for help-
ing individuals with autism. Because there are several paths that can 
lead to positive outcomes for your child, it is likely that one of the paths 
will work for you. Finding the right path can be confusing, however. 
Some popularized “solutions” can slow you down instead of helping, or 
at best are not effective. New, untested, and potentially harmful paths 
are proposed seemingly every day. While the Internet provides empow-
erment through unparalleled access to information, it also introduces a 
lot of noise and misinformation. Our goal in this chapter is to guide you 
to treatments and services that have proven scientific evidence for their 
effectiveness.

Another goal of this chapter is to help you focus on how important it 
is that assessments of your child and the treatment plans based on them 
consistently focus on your child’s individuality. Everything explained in 
Chapters 1–4 has underscored the fact that autism is not a one-size-fits-
all condition. It’s essential to your child’s best outcome that your son or 
daughter be viewed and treated as someone with autism who also has 
unique characteristics that must be considered in treatment planning.

Adding to the challenges of finding the right path is the reality that 
the path forward is rarely easy. Even when your family is on a realistic 
and worthwhile path with a good chance of success, plenty of hard work 
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is involved. Everyone experiences ups and downs and seeming setbacks. 
Not everyone you speak with will have the same idea about what the 
right path forward is. Progress can be painfully slow at times, while at 
other times it can be rapid and exhilarating.

There is a familiar metaphor in the world of developmental disabili-
ties that goes like this. Having a child is a bit like planning and going on 
a journey. As you anticipate the journey, you think about where you want 
to go, plan each part of the journey, and anticipate with eagerness your 
final destination. Having a child with a developmental disability such 
as autism is akin to stepping off a plane at your planned destination and 
finding that you’ve landed somewhere else. It’s unexpected, disorienting, 
confusing, and even scary and can leave many parents with a sense of 
profound loss, at least initially. All of your preparation doesn’t quite apply 
to the current situation. This is doubly true when you consider the many 
different shapes that autism takes. You may feel even more at a loss when 
you realize that advice that applies to other children with autism might 
not be a perfect fit for your child. So with this chapter we hope to help 
you take advantage of your knowledge of autism as a spectrum including 
wide variation and find the niche where your own child can get the best 
possible help.

step 1: gettIng An evAluAtIon

For practically everyone, getting a pro in your corner is a necessary com-
plement to your own efforts. A professional diagnostic evaluation should 
tell you whether your child does in fact have ASD but also what indi-
vidual needs your particular child has. The recent science in autism has 
highlighted that because not all children with autism develop in the 
same way, it’s also important to get updated evaluations periodically as 
your child grows and develops.

It wasn’t until 2000 that a synthesized practice parameter group 
came together to define the red flags that indicate an evaluation is 
important and warranted. While they are no longer “new science,” they 
reinforce what signs are important to pay attention to. If you’re reading 
this book before having had a diagnostic evaluation for your child, or 
you’re concerned about a second child, see the box on the following page.
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As mentioned earlier, advances in autism research have not yet pro-
vided any biological diagnostic tests for autism. This means that there 
are still no genetic tests, blood assays, or brain scanning approaches that 
we can use to reliably diagnose autism. A diagnosis of autism is made 
based on expert observation in standardized testing situations, combined 
with careful history taking and interviews with parents. The following 
information will help you make sure you are getting the best evaluation 
science has to offer today.

How an Evaluation Can Lead to Individualized Treatment

To ensure that your child gets appropriate, and individualized, treatment, 
it’s important to first determine that social difficulties with peers, lim-
ited eye contact, rituals, or struggles with transitioning from one activity 
to another exhibited by your child are actually due to autism rather than 
another disorder. A child with an anxiety disorder may not participate 
in social activities and can show particular ritualized behaviors to help 
reduce anxiety—but the treatment plan would be very different than 
it would be for autism. Similarly, a child with ADHD may have social 
difficulties following a pattern of failed friendships due to impulsive and 
dysregulated interactions—but need a different treatment plan than if 
she also had autism. Also, the picture can change with development, so 
it’s wise to have your child reevaluated if new behavioral concerns arise.

Warning Signs That a Professional Evaluation Is a Good Idea

These are key behaviors to watch for:

1. Your child is not babbling or using gestures regularly (daily) by 12 
months of age.

2. Your child is not speaking at least single words by 16 months of 
age.

3. Your child is not using spontaneous two-word phrase speech by 
24 months of age.

4. Your child has lost any previously acquired language or social 
skills.
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After determining that your child’s symptoms are best described 
with an autism diagnosis and not another diagnosis, determining the 
specific profile is critical so that an individualized treatment plan can be 
prepared. As we’ve emphasized, each child with autism is unique, and 
this variability across children with 
autism needs to be taken into account. 
There are no one-size-fits-all treat-
ment plans. A good clinician will not 
simply say “Your child has autism; 
therefore we will choose this treat-
ment plan.” In fact, what is most 
important about the evaluation is understanding your child’s unique 
strengths and weaknesses so that the care plan is specific to your child. 
As a result, a successful evaluation will not only determine the appropri-
ate diagnostic label but also highlight the unique profile of strengths and 
weaknesses shown by your child.

How Do You Choose a Qualified Provider?

When a child’s development needs to be assessed, it is of course always 
important to make sure the provider conducting that assessment is an 
appropriate fit in terms of training, credentialing, experience, and exper-
tise. It may be even more important in autism that your provider have the 
appropriate training and education—such as that of a licensed psycholo-
gist, psychiatrist, neurologist, or developmental pediatrician—as well as 
enough experience to be up to date with recent advances in the field. Ide-
ally, this means someone who specializes in autism, which means having 
had additional training or focused education specifically in autism and 
developmental disabilities, coupled with experience in working directly 
with individuals with autism. Last, ideally you want someone with 
expertise in the diagnostic process. You can ask some simple questions 
to ascertain how familiar and current with the diagnostic and treatment- 
planning process for autism a clinician is:

•	 “What experience do you have with autism?” You’ll want to hear 
that the provider has had some recent autism- specific training 
and a currently active clinical practice within autism. By hearing 

A fundamental aspect 
of individualizing your 

child’s treatment plan is 
to incorporate the child’s 

strengths and weaknesses.
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about current trainings or active practice, you can be assured that 
your clinician is staying up to date with autism information.

•	 “What does your diagnostic evaluation process look like?” You’ll 
want the provider to describe the process and hear that the pro-
vider uses the essential components of a good evaluation described 
below.

•	 “How do you stay current with your autism training?” You’ll want 
to hear your provider discussing current research articles, review 
of the scientific literature, and attendance at conferences or con-
tinuing education classes focused on autism.

What Should You Expect during an Evaluation Today?

While there is some flexibility in how extensive the evaluation is, 
depending on your child’s particular case, recent practice parameters and 
scientific consensus reports agree that the essential components of a good 
autism evaluation today include the following.

1. A review of the developmental history (your child’s early social, 
communication, and behavioral development, medical and devel-
opmental milestone history). Recent scientific advances have 
highlighted the importance that early social deficits have for 
diagnostic specificity, so a thorough understanding of early social 
and communicative skills is critical.

2. Interview and ratings about current functioning, symptoms, 
strengths, and weaknesses. Sometimes questionnaires are used to 
gather information from a variety of people who know the child 
being evaluated. The recent development of several rating tools 
has aided in the rapid collection of important information about 
symptoms related to autism from multiple perspectives, which 
science indicates is critical to the diagnostic picture.

3. Direct observation of your child using commonly used autism 
diagnostic assessments.

4. Secondary or supplemental tests. These might include psycho-
logical testing to evaluate intellectual, language, cognitive, and 
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functional development or to examine co- occurring challenges 
such as sleep and gastrointestinal concerns or associated medical 
concerns (such as seizures). As we noted before, genetic testing is 
now standard even though it will be relevant to treatment only 
in relatively rare cases. Also be aware that there are assessments 
that are not clinically useful at this time, such as MRI scans for 
a child in the absence of seizures or other neurological signs.

It’s common for each of these components of the evaluation to be 
provided by a specialist in that area (e.g., speech– language pathologist, 
geneticist, neurologist, gastroenterologist). Thus, the diagnostic evalua-
tion often involves multiple providers with different expertise, so it is 
often referred to as an “interdisciplinary evaluation” (see the table below). 
This is perhaps one of the key advances in the evaluation of autism that 
has been driven by recent scientific findings. The critical contribution 
of GI problems to behavioral challenges, the rate of genetic disorders 
associated with autism, and the importance of recognizing seizures all 

Common Providers Involved in the Evaluation and Treatment of a Child with Autism

Type of provider Type of assessment

Pediatrician Behavioral assessment, initial medical tests, 
including initial genetic screening

Psychologist Behavioral and cognitive assessment

Psychiatrist Assessment of psychiatric comorbidities, such as 
ADHD and anxiety, and the medications needed to 
treat them

Medical geneticist Genetic testing, especially if specific genetic 
syndromes are involved

Neurologist Epilepsy, seizure disorders, sleep difficulties

Gastroenterologist GI problems

Speech– language pathologist Speech delays, articulation difficulties, feeding 
problems, social use of language

Occupational therapist Motor skills and coordination difficulties, 
functional play, sensory issues
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highlight the importance of including other expert providers in the diag-
nostic process.

There are many ways to gather information about this history and 
current problems, and there are many ways to directly observe a child’s 
behavior. To collect history and get an understanding of the current pat-
tern of challenges, an interview with a caregiver or several caregivers is 
conducted by a clinician with expertise in autism. Sometimes this inter-
view process happens with a single parent, and other times it can require 
interviews with multiple extended family members and include a teacher 
or two.

In recent years parents and others with intimate knowledge of chil-
dren with autism have proven invaluable to increasing our scientific 
understanding of the condition. Parent and teacher reports help us iden-
tify patterns in children on the spectrum that we researchers can then 
study to gain understanding that produces information about cause and 
treatment. As a parent you are an expert in your child. You know when he 
is at his best and what supports he needs to navigate the day. You know 
how long this pattern of challenges has persisted, you know when there 
have been changes, and you can describe behaviors that may or may not 
happen during a short 45-minute interaction with a doctor and that could 

be missed during that direct 
observation of your child. Obvi-
ously such information is crucial 
to obtaining a complete picture 
of your child and her individual 
strengths, weaknesses, and needs.

Direct observation by the 
clinician is just as essential, 
because an expert clinician can 
capture symptoms or behaviors 
that will be missed in interviews 

alone. As discussed earlier in this book, clinicians today are not just trying 
to determine whether or not a child has autism, but also any qualifiers for 
that diagnosis that are relevant, any diagnoses in addition to autism that 
are contributing to the picture, and your child’s observed strengths and 
weaknesses. The report resulting from the evaluation will outline what 
assessment tools and processes your provider used to make that diagnosis 

Your expertise as a parent, 
and the collective expertise of 
other parents and teachers, is 

critical not only to designing the 
best treatment for individual 

children but also to increasing our 
scientific understanding of ASD by 
observing and describing patterns 

in children on the spectrum.
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and specifically what the results of those approaches were to support the 
rationale for the diagnostic outcome. These assessment tools have evolved 
in recent years to help clinicians quickly and accurately diagnose autism. 
Prior to the development of standardized instruments like those listed in 
the box below, there was little consensus in diagnostic decision making, 
but these tools have allowed for greater standardization and far greater 
reliability in clinicians coming to the same conclusions about the same 
child. The report will then provide recommendations that build on your 
child’s particular profile. It is these results and recommendations that 
will guide your decision making when putting together your family’s 
care package.

Current and Commonly Used Diagnostic Tools for Autism

No one specific tool is effective by itself. The following are some of the 
common diagnostic tools that have strong scientific support.

•	 Autism Diagnostic Interview— Revised (ADI-R). The ADI-R is a 
semistructured caregiver interview. It is lengthy and not often 
used in clinical settings but is a powerful approach to gathering 
information systematically about children and adults with cogni-
tive abilities over 18 months of age. Commonly used in research 
settings.

•	 Autism Diagnostic Observation Schedule, Second Edition (ADOS-
2). The ADOS-2 is a semistructured observation (clinician–child 
interaction) that involves several interactive tasks. There are 
several modules based on language and age, each with different 
activities. The ADOS-2 takes 30–60 minutes to administer and 
requires expertise to administer and code accurately.

•	 Childhood Autism Rating Scale, Second Edition (CARS-2). The 
CARS-2 is a measure in which clinicians rate a child on the fre-
quency, peculiarity, intensity, and duration of behaviors, such as 
communication, and social development based on their observa-
tions and information gathered during an evaluation.

•	 Gilliam Autism Rating Scale, Third Edition (GARS-3). The GARS-3 is 
a rating scale that can be completed by teachers, parents, or clini-
cians in about 10 minutes and assesses the frequency of autism- 
associated behaviors.
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step 2: puttIng togetHer your treAtMent pACkAge

The careful evaluation process available to parents and children today 
is enormously beneficial in providing enough information to customize 
treatment for each individual child. But in all honesty, it presents chal-
lenges for parents. To do everything your child ideally needs as soon as 
possible could be a full-time job and often feels overwhelming. Most 
parents feel a great deal of stress as they try to absorb all of the new infor-
mation they have received and put together a treatment plan that will be 
helpful for their child. And for most families, there’s no getting around 
the fact that it’s up to parents to put together and follow through on that 
treatment plan. A lot of support is available to you, but even accessing 
that can feel like another task for you to complete. Therefore in this sec-
tion we’ll tell you what we have observed clinically over the years that 
enables many parents to get the job done while keeping themselves and 
everyone else in the family sane and healthy.

If what we propose feels daunting, please keep in mind that we have 
scientific evidence that your persistence, advocacy, and attention will pay 
off for your child. The self-care that many shrug off as the hackneyed 
metaphor “Put on your own oxygen mask first” and place very low on 
their priority list has been shown to improve outcomes for the child on 
the spectrum and sustain parents for the years to come.

Here are some guidelines based on what we have seen work for 
family after family following an evaluation that indicates their child has 
ASD:

Ask Questions— Relentlessly If You Have To

It’s the rare parent who goes through the evaluation process and leaves 
with clear “marching orders” in mind. Even after going over the diag-
nostic report in detail with your clinician during the diagnostic feed-
back appointment, the only thing you may remember hearing is the word 
“autism.” Everything the clinician says after that could end up a blur in 
your memory. If this is true for you, you could reread the report the next 
day and realize you have questions—many questions.

So, begin by reviewing the report carefully and be sure to follow up 
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with the clinician if you have any questions or disagree with any of the 
conclusions. It does not matter how minor you think the question may 
be. You want to understand every part of that report because you will 
be your child’s key advocate and treatment coordinator. Don’t hesitate 
to request a second feedback session so that you can get your questions 
answered face-to-face.

The report you received from your child’s diagnostician will outline 
the key recommendations, or things you could do, to help your child and 
family. Making sure that you fully understand each treatment recom-
mendation and why your clinician proposed it is important. This helps 
you consider what the priority is for that treatment component and if 
there are additional ways you can tweak or modify it, in conjunction with 
your child’s clinician, to most benefit your child.

Organize Your Treatment Materials: This Is Not Busy Work

Getting organized at the start, even if you feel like you’re still in shock 
and filled with questions about what the future will hold, will save you 
endless hassles later. Let’s consider one family’s experience. Joey’s mother, 
Ellen, made copies of her child’s report and shared it with every teacher 
and doctor her child came in contact with. She made sure she knew that 
report inside and out so she could speak to her child’s strengths and chal-
lenges and could explain how the 
treatment recommendations built 
on those strengths and addressed 
the challenges. For her, and her 
child’s caregivers, the report 
became extremely useful— because 
she had mastered what was in it. 
She put together a binder with a 
section dedicated to the paperwork associated with each particular part 
of the treatment package and color- coordinated it with the corresponding 
treatment recommendation in the report. She used that color- coordination 
system in the table of contents for her child’s three-ring treatment binder. 
She called it her “three-ring- circus binder.” For Ellen and for you, keeping 
the action going in all three rings requires prioritizing.

Treating ASD over time is 
complicated. Don’t be surprised 

if you need to keep track of 
lots of paperwork— possibly 
in what one parent called her 

“three-ring- circus binder.”
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Prioritize Recommendations and Tasks—You Can’t Do It All at Once

One way to feel less overwhelmed, and to make sure what you do expend 
time and effort on is fruitful, is to prioritize each part of the treatment 
plan. Your clinician can help you do this. It’s not possible to do every-
thing at once, and it doesn’t make sense to. Science has shown us that 
there are times when you need to tackle one piece before benefiting from 
the second. For example, when Molly came in with her parents, Richard 
and Diana, a key concern was that Molly struggled so much with disrup-
tive behaviors that she was unable to attend or respond to the speech 
therapist. Science has repeatedly shown us that disruptive behavior can 
impede a child’s ability to acquire new skills. In Molly’s case, her parents 
and clinician decided that the highest priority was to address Molly’s 
disruptive behavior so she could then work on developing social com-
munication skills.

Ellen, Joey’s mother, numbered each recommendation and priori-
tized with her clinician, because she knew she couldn’t tackle everything 
at once. She highlighted parts of their report that she wanted to ensure 
everyone who worked with her child knew. And she identified key fam-
ily members who could help her with different aspects of Joey’s day, such 
as transportation to and from various appointments. This gave her some 
built-in time during the day for herself and other responsibilities.

Not everyone can be this organized, but Ellen’s approach to organiz-
ing exemplifies the key pieces of a treatment package that fall to you as 
parent to the extent you can manage them: you must play the roles of 
organizer and ringmaster, armed with the information you need to advo-
cate for your child, while making sure to take time for self-care.

Become Your Child’s Treatment Coordinator—or Ringmaster

A key challenge is that your child is likely to be working with multiple 
agencies and people. Joey’s evaluation led to recommendations involv-
ing his program at school, treatment approaches in the community, and 
components at the local autism center. The different agencies and pro-
viders didn’t necessarily work together. Keeping the documentation and 
information about those different treatments organized was a challenge 



 Bes t Prac t ices for Helping a Child with Aut ism 119

for Ellen, as for many parents. Yet it is also incredibly valuable if you can 
invest the effort to do so, because it helps you facilitate communication 
among all the people involved in your child’s treatment. It can seem like 
a lot of work, yet that communication is critical. If all of the different 
providers are focused on the same goals, science tells us chances of suc-
cess are magnified. Your clinical consultant can help establish consistent 
language (such as instructional terms or similarly defined goals) that 
everyone can use with your child to help solidify ideas across settings for 
her. Science shows us that this is particularly relevant for autism because 
of challenges that children with autism show in extending skills learned 
in one context to other contexts. Having goals that are being addressed 
in some capacity across settings, including home, will help your child 
generalize and solidify those skills.

Research also tells us that the simple act of contact between care-
givers and providers on the treatment team on a regular basis improves 
outcomes.

Advocate for Your Child—It Makes a Difference

You’ve undoubtedly been advocating for your child since he was born, but 
now the scope of that function must expand. One of the most common 
concerns parents report to us is the constant struggle to access the treat-
ments recommended for their child. And we have evidence from our years 
of clinical practice showing that serving as an effective advocate is key to 
realizing the potential for ASD treatment. It makes sense. Science shows 
that the children who receive intervention have improved outcomes, but 
it is the children whose parents advocate effectively who are able to access 
these services. Thus, those are the children with the better outcomes.

It all looks good on paper, but where do you find all these services? 
The wait lists are too long, or insurance won’t cover the costs. Often, the 
school may be unable to provide the recommended resources. Advocacy 
for your child is the way. Here is an example:

Accommodations included in 12-year-old Tim’s individualized edu-
cation program (IEP) did not include some of the recommendations from 
his evaluation. Their provider explained to Tim’s mother, LaTonya, that 
Tim had significant challenges with his slow processing speed, especially 
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in making sense of what people said to him. So the recommendations 
for school included having teachers modify how they talked about his 
assignments, changing his seat to be less distracting, and shortening spo-
ken instructions, yet none of these were part of the current IEP. LaTonya 
wasn’t sure at first that it was worth fighting for these things, until she 
understood that her son’s unique way of learning required this kind of 
support for him to succeed in school.

It’s important to note here that it was LaTonya’s understanding of 
what her son specifically needed and why that enabled her to advocate 
effectively for him. She was able to persuade the school to add these steps 
to the plan. This understanding also prompted her to find a new speech 
therapist to help the family learn to talk in ways that were easier for Tim 
to follow at home.

By really understanding your child’s needs you can think creatively 
about how to meet those needs and be persuasive in communicating how 
those needs can be met. If the 
outcome of your child’s evalu-
ation indicated challenges 
in foundational social skills 
associated with his diagnosis 
of autism and the recommen-
dation was for therapy based 
on applied behavioral analysis 
(ABA) because that is a key 
empirically supported treat-
ment for your child’s chal-
lenges, then you can use that knowledge to communicate with area 
providers, your child’s school, your regional advocacy organization, your 
insurance company, or any other stakeholders.

Be Persistent—It’s Not the Same Thing as Being “Demanding”

Don’t be reticent about calling your child’s clinician back and asking 
for further explanation until you feel you really understand the rationale 
behind your child’s treatment plan. And don’t be afraid to keep asking 
for what your child needs. You will be empowered by the knowledge that 

Advocating for your child 
with autism means being firm, 

persuasive, persistent, and polite. 
You’re not being “demanding” 

when you request what your child 
needs and deserves, and trying to 

get it does not represent taking 
resources away from other children.
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your child needs and deserves this help. You are not trying to take away 
resources that other children need too. Simply state your case, politely 
and firmly.

Persistence is the most important part of being an effective advocate. 
Jill, the parent of 6-year-old Randy, is a member of an autism center advi-
sory board. She shared with us that her one piece of advice to all parents 
is to be persistent. When Randy was 2, Jill and her husband, Jerry, had 
a gut feeling that something was not quite right with Randy’s develop-
ment but weren’t sure what was going on. The pediatrician was also not 
sure but went ahead and put in a referral for an autism evaluation. They 
told Jill the wait for a diagnostic evaluation could be up to 9 months! 
Jill’s persistent response was to call the clinic every single morning when 
it opened at 8:00 a.m. to ask if there were any cancellations that day. 
Her persistence paid off after 13 consecutive days of calling. There was a 
cancellation that day and she was able to take the spot. She was fortunate 
that she could take off work on short notice; obviously not everyone can, 
and this specific strategy won’t work for everyone—but the idea is not to 
give up. You never know when a bit more persistence will pay off.

Take Care of Yourself—It Can Be Done

Many research studies highlight that the stress associated with parent-
ing a child with autism outpaces the stress of parenting a child with 
other disabilities or chronic medical conditions. That stress can affect 
your marriage and your job performance and increase the chances that 
you will feel depressed and anxious. That is why, in your job as ringmas-
ter, we want to highlight the importance of taking care of yourself. We 
realize that for most parents this falls to the bottom of the priority list. 
When Ellen says to her friend, “How can I take time for myself? I don’t 
have enough time to manage all of Joey’s appointments,” she is speaking 
for many parents. Taking care of yourself is absolutely critical to being 
effective for your child, however. Self-care looks different for every person 
and is beyond the scope of this chapter, or even this book, to address 
fully, but it might include periodic respite care, an hour of massage each 
week, dedicated exercise time, or a grandparent or friend to lean on. See 
the box on the following page.
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Self-Care and Stress Reduction

Scientifically Supported Methods to Reduce Stress

•	 Getting enough sleep

•	 Eating well

•	 Exercise

•	 Meditation and mindfulness

•	 Yoga

•	 Spiritual activities

•	 Spending time with friends

•	 Spending time with nature

•	 Reducing time looking at computer screens

Resources and Information about Stress Reduction

•	 www.cdc.gov/violenceprevention/pub/coping _with_stress_tips.html. 
The Centers for Disease Control and Prevention has a good summary 
of basic strategies to help you and your kids prevent or handle too 
much stress.

•	 www.unmc.edu/wellness/_documents/FreeRelaxApps.pdf. The Uni-
versity of Nebraska Medical Center has a nice list of relaxation apps 
that are freely available for download.

•	 https://medlineplus.gov/stress.html. Medline Plus, part of the U.S. 
National Library of Medicine, has a good resource regarding psycho-
logical stress with information, tips, resources, and links.

•	 www.apa.org/helpcenter/stress/index. The American Psychological 
Association has a comprehensive page outlining the impact of stress 
on the body and helpful tips on stress management.

•	 https://healthfinder.gov/HealthTopics/Category/health- conditions-and- 
diseases/heart- health/manage- stress. The U.S. Department of Health 
and Human Services website provides information regarding stress 
management approaches.

•	 www.medicinenet.com/stress/article.htm. WebMD’s MedicineNet 
shares information regarding stress and stress management.
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step 3: evAluAtIng treAtMents

Your child’s report will list a variety of recommendations that will 
include one or more treatments or interventions to build on your child’s 
strengths and help address any weaknesses. This is great, because you 
can rely on your provider to help distill the thousands of reported autism 
treatments that are discussed on the Internet to what science suggests 
is appropriate. But it is still important for you to do your homework on 
the proposed treatments. Reading this book will help you get started on 
that homework. The most common types of interventions that will be 
recommended or considered as part of your treatment package include 
behaviorally based treatments; medication approaches; allied health ser-
vices such as speech, physical therapy, and occupational therapy; school-
based interventions; and interventions that fall under the category called 
complementary or alternative treatments. We’ll equip you here to pick 
the best of these and evaluate the rest.

Behaviorally Based Treatments

Behaviorally based treatments are currently the only empirically based 
(i.e., science-based) treatments to address the “core” symptoms of autism—
those challenges in social communication and repetitive/restricted behav-
iors. Behaviorally based treatments are those that rely on the principles 
of ABA. As noted in Chapter 4, these principles include the rules that 
govern how learning takes place. For example, positive reinforcement 
concerns the principle that when a behavior is followed by a reward, all 
other things being equal, it is more likely to be repeated. Similarly, when 
nothing rewarding follows a behavior, that behavior tends to fade away 
over time. Behavioral therapies use these simple learning principles to 
promote social communication abilities and reduce problematic behav-
iors, until eventually the new behaviors become automatic or natural for 
the child, to some extent anyway. The principles may be simple, and 
the treatment can really work—but the implementation takes great skill 
because you have to know what is motivating for a given child and what 
strategies will be most effective.

Further, it’s challenging as a parent because many different varia-
tions of this idea are now marketed (and referred to by their inscrutable 
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acronyms). Worse, some treatments claim to be behaviorally based but do 
not incorporate key aspects of behavioral principles and therefore lack 
scientific validity. The way through this is to basically ignore the name 
and find out what the exact elements of the therapists’ plan are. But that 
said, a few well-known names are worth remembering. Here’s what you 
want to see: The most well- studied and valid behaviorally based treat-
ments for children during the toddler/preschool years (i.e., early interven-

tion) are traditional ABA, such as 
discrete trial training (DTT), the 
Early Start Denver Model (ESDM), 
and pivotal response training 
(PRT). Autism Speaks (www.
autismspeaks.org) is one resource 
that provides an updated catalog 

of information regarding the evidence supporting specific behaviorally 
based treatments. We list other resources at the back of the book.

The Program Should Use Formal Measurement

But what if these “name” brands are not locally available? You can still 
evaluate the plan by looking at the components to ensure that the avail-
able program has ingredients similar to those in the proven treatments. 
The first such element is the use of formal measurement—the therapist 
should actually be using data collection and analysis to assess and moni-
tor your child’s progress. Ask to see these measurements. All evidence-
based behavioral programs begin by developing a detailed treatment plan 
in which the therapist defines specific objectives or goals that the therapy 
should achieve. An example of such a goal is “When entering the therapy 
room, Johnny will look at the therapist and say ‘Hi’ 80% of the time.” 
The treatment plan focuses on goals that the child should be able to 
achieve within a relatively short period of time. It is comprised of several 
objectives or goals across several domains (e.g., social, language, and toy 
play skills). After the therapy begins, the therapist collects daily data 
that monitors progress toward a goal, such as the frequency, intensity, 
and duration of a target behavior (e.g., eye contact). If progress is not 
being made, the therapist should modify the goal or change the strategy 
being used to achieve it. Ask how long a specific treatment strategy will 

If the name-brand treatments 
aren’t available to your child, 

you can choose a program that 
has all the proven interventions’ 

essential features.
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be tried before it is modified based on the measurements. When skills 
are achieved, new goals are developed so that forward progress can be 
continuous.

The Program Should Be Based on an Individualized Assessment  
of Your Child’s Skills

The second component is that the treatment plan should be based on an 
individualized assessment of the child’s specific skills—that is, it should 
be tailored to your child’s particular needs and developmental level. 
Beware of any treatment that is supposed to work for every child with 
autism and doesn’t allow for individualization. To develop those goals 
and outcome metrics that are key to behaviorally based treatments, an 
individualized assessment of your child’s abilities is necessary. For exam-
ple, to achieve the goal of reducing tantrums, the therapist first mea-
sures the frequency, duration, and intensity of those tantrums. Measuring 
again later will prove whether or not they actually decreased. Similarly, 
to develop a treatment approach to reduce those tantrums, the therapist 
will need to identify the things that happen before the tantrum to pre-
cipitate them, called antecedents, and understand the consequences—the 
things that follow the tantrums and often reinforce and perpetuate the 
tantrums. All of this is explored as part of that individualized assess-
ment.

The Goals Set Should Follow the Normal Developmental Sequence

Other components of effective behaviorally based interventions include a 
sensitivity to the normal developmental sequence. That is, we’ve learned 
a lot about child development over the years and understand the progres-
sion of key skills. For example, children learn to orient to the social world 
and other people before they learn to share attention with another per-
son. When children learn to share attention with others, they can learn 
language most effectively. And so on. Incorporating this understanding 
of developmental sequences ensures that treatment goals aren’t focused 
on skills that either require mastery of foundation skills first to become 
ingrained or would be learned much more efficiently if precursor skills 
were in place. Most empirically supported early behavioral interventions 
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use a “curriculum” that describes a wide range of objectives across mul-
tiple domains (social, language, motor, toy play, and so on) according to 
developmental level. Following this curriculum ensures that behaviors 
are taught in a developmentally appropriate way that builds from one 
step to another.

A simple example concerns Meredith’s son Michael, who was diag-
nosed shortly after the age of 24 months. Michael did not use any words 
to communicate at the time he was diagnosed. He also was not respon-
sive when people called his name, and he rarely attended to people’s faces. 
Before Michael’s therapist focused on teaching him to use words, she 
taught him how to pay attention to others, use gestures, and engage 
in social interactions that would support the use of language. First she 
taught him to orient to his name and attend to the therapist and parent, 
then started in on teaching him the words for objects. You can make 
sure your therapist is considering the normal development sequence by 
simply asking him or her to provide a rationale for which goals are being 
targeted first. The therapist’s response should reference the progression of 
goals building on one another.

The Therapy Should Be Enjoyable

Another critical component is that, for the most part, the therapy should 
be enjoyable for the child. There will likely be times when the child is 
resistant, especially when new goals are introduced, but a skilled thera-
pist should be able to make therapy fun and engaging. The therapist 
should be sensitive to the unique needs and preferences of the child, such 
as becoming easily overwhelmed if the environment is too loud and stim-
ulating.

The Program Should Gradually Move from a Therapeutic Environment 
to Environments in the Home and Community

The therapist should incorporate strategies that allow for the gradual, 
careful transition of learned skills from a highly supportive environment, 
such as a therapy room, to naturalistic environments, such as the home, 
classroom, and playground. This means that early on during behavioral 
treatment the therapist is going to include objectives that measure how 
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well the child is able to “generalize” the learned skill to different situ-
ations, people, and environments. For example, the therapist should be 
asking you to use similar strategies at home and reporting back whether 
the child is able to use the skill learned in the therapy room at home. 
Be sure your therapist outlines a possible plan for generalizing learned 
skills to natural environments and with fewer supports. The idea is that 
over time that scaffolding will slowly be removed so that your child can 
practice and master those skills with fewer prompts, fewer cues, and more 
distractions.

As part of Michael’s treatment program, he was consistently 
rewarded if he looked at his therapist’s face when she called his name. 
During the first several trials, he received physical prompts to orient his 
face to hers, there were no distractions in the room, and he was immedi-
ately rewarded with tickles (in his case, his primary reinforcer or reward, 
which the therapist and parents discovered during the individualized 
behavioral assessment). Over several weeks (and many, many trials), the 
physical prompts were removed so that Michael was rewarded with tick-
les every time he made eye contact without that physical prompt guiding 
his face to hers. Then, as he mastered that, additional distractors were 
incorporated into the trial by calling his name when he was playing with 
a toy or engaged in another activity. The therapist then had him transi-
tion to other settings, such as his house, the park, and a store, and then 
increased the distractions in those settings by including other people. 
With each progression, the environment become more and more natural, 
so Michael was mastering use of his skills in the everyday world—it was 
getting more natural for him.

You Should Be Deeply Involved in the Program

Children spend most of their time at home, and every interaction at home 
is an opportunity for learning. Some therapies, such as ESDM, provide 
“how-to” books for parents where they can learn strategies to promote 
social interaction, language, and learning during everyday activities such 
as their mealtime, bathtime, or bedtime routines. Your therapist should 
allow you to be part of the therapy and coach you on how you can use 
similar strategies to achieve your child’s goals at home. The therapist 
should also prioritize goals that are important to you and your family. 
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You should feel like you are not only part of the treatment team but also 
at the helm.

The Program Should Be Flexible in Other Ways to Meet Your Child’s Needs

For many children with autism, behaviorally based therapies will be a 
key component of the treatment package. They are flexible so they can be 
adapted to what your child needs and your family can handle. The thera-
pies can take place in the home, or at school; they can be skill focused 
or comprehensive; they can be of short duration or last multiple years; 
they can vary in intensity from an hour per week to 40 hours per week; 
and they can vary in their targeted outcomes, from language to behavior 
to everything in between. Whatever options you choose, if you ensure 
that the treatment contains the critical components highlighted in your 
child’s evaluation and is geared toward the goals outlined for your child, 
the incorporation of behaviorally based treatments into your treatment 
package can be very effective.

Allied Health Profession Therapies

Speech– language therapy, occupa-
tional therapy, and physical therapy 
are also often recommended compo-
nents of a treatment package for indi-
viduals with autism.

Speech– Language Therapy

Given the core challenges in social communication inherent in autism, 
it makes sense for speech therapy to be a part of your child’s treatment 
package. Speech– language therapists combine their understanding of 
verbal and nonverbal communication to help promote the development 
of skills in this domain for your child. Speech– language therapy can 
be conducted in a one-to-one scenario or in small groups or dyads. The 
benefit of small-group instruction is that your child is able to practice 
those social communication skills with a peer, which is where those skills 
are paramount. Speech therapists can also address other speech- related 

Other therapies can give 
your child the skills to get the 

most out of ABA and other 
ASD-specific interventions.
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challenges your child with autism may have. Some children with autism 
struggle with articulation or the motor components of speech. This can 
affect the development of spoken language, as well as other oral motor 
behaviors involved in chewing and swallowing. Thus, many speech– 
language therapists will have expertise in addressing eating problems, 
such as gagging, picky eating, and others. A speech– language therapist 
can use specialized instruction to address these challenges, which can 
have a significant impact on the success of social communication. As you 
might imagine, when, thanks to the skills your child is being taught 
in therapy, other children can understand his speech, they will be more 
responsive and, as a result, reinforce the use of those skills. The result 
of that reinforcement is more practicing of those skills and ultimately a 
more successful outcome. Thus, addressing speech or language deficits 
becomes an important part of your treatment package.

Physical and Occupational Therapy

Relatedly, fine- and gross-motor challenges can impact your child’s 
learning and development. Many children with autism have difficulties 
with gross-motor movements, such as being clumsy or not very coordi-
nated, and also challenges with fine-motor skills, such as holding pens 
or using tools like scissors. Physical therapy and occupational therapy 
are well- supported treatment approaches to addressing these challenges. 
Improving gross-motor skills helps your child assimilate into the every-
day activities at school or on the playground. Being unable to run, play 
tag, or jump in a bouncy house with her peers reduces her opportunities 
to engage with them, practice the key social skills she is working on in 
therapy, and ultimately develop the social competence that serves as the 
foundation for learning. You want to lower every barrier to her engaging 
with her peers and the social world. If she struggles with motor chal-
lenges, ensuring she has the appropriate motor skills, through physical or 
occupational therapy, can drastically increase her ability to engage with 
others.

Another domain of challenges that is often seen in autism is in sen-
sory aversions or interests. Given the common occurrence of these sensory 
sensitivities, the presence of aversions or interests was added to the diag-
nostic criteria during the latest iteration of the Diagnostic and Statistical 
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Manual of Mental Disorders, or DSM-5. At times, these sensory sensitivi-
ties can become problematic. Randy, the son of super advocate Jill, had a 
taste sensitivity and licked everything he came in contact with, including 
other people he met. Marco, another child seen in my (Bernier’s) clinic, 
was unable to tolerate not only loud noises, such as the school fire alarm, 
but also particular sounds like the hum of the lights in his classroom. 
He also struggled with tactile aversions, and had only a limited set of 
clothes he could wear, and lashed out when he was touched lightly on 
his skin. For Marco, occupational therapy was important to reduce his 
sensory aversions. His occupational therapist worked with him on wear-
ing sound- reducing headphones and used a variety of exposures to train 
him to adjust to tactile sensations. Without that occupational therapy 
it would have been difficult for Marco to respond most efficiently to 
other aspects of his treatment package. For Marco’s family the right path 
included not only addressing his social communication deficits using 
behaviorally based therapies, but also addressing his sensory sensitivities 
with occupational therapy.

wHAt you need to know ABout MedICAtIons

No medications currently exist to address autism’s core symptoms 
(although some new medications are in the pipeline). Systematic reviews 
and meta- analyses of clinical trials indicate that medications, however, 
can reduce some of the other challenges that your child faces, such as 
hyperactivity, aggression, or mood problems. Addressing these difficul-
ties can help your child best benefit from autism- specific treatments.

Systematic reviews indicate that there are medications that are effec-
tive at reducing some of the challenging, disruptive behaviors we see 
in autism, such as self- injury and aggression. At times these behaviors 
can dramatically interfere with your child’s learning other skills, so they 
need to be addressed immediately and directly. Medications such as ris-
peridone and aripiprazole have been shown to be effective at reducing 
these behaviors. However, side effects such as weight gain and sleepiness 
are associated with the medications that are effective in reducing these 
behaviors. Thus, it is important that medication be used in conjunction 
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with behaviorally based efforts and in consultation with a physician with 
expertise in autism.

Systematic reviews also show that medications can be helpful in 
reducing symptoms associated with depression, anxiety, and ADHD. 
Again, these medications are not addressing the symptoms of autism, but 
helping manage the symptoms of disorders that commonly occur with 
autism. Treating these associated disorders may be absolutely critical to 
improving outcomes for some individuals with autism and will help put 
you on the right path. Just as with medications taken to reduce challeng-
ing behaviors, the side effects of these drugs need to be considered, they 
need to be combined with other empirically supported treatments for 
these disorders, such as cognitive- behavioral therapy (CBT) or behavioral 
support, and a physician with expertise in autism will be an important 
ally on your path.

sCHool-BAsed InterventIons

For most children with autism, school-based interventions will be a criti-
cal component of the treatment package. Your child spends many hours 
each day in school, and there are many opportunities to practice those 
key social communication skills that your child needs to master. The 
laws pertaining to education for your child and the tools and methods by 
which that education is delivered have been in place for many years, so 
what follows does not focus on new research or developments. Instead it 
represents, from years of work with families, our best advice on what to 
consider about your child’s all- important school experience.

As with behavioral therapies, there are many terms and acronyms 
that can make finding the right path with your school confusing. Let’s 
start with a critical one: IDEA.

IDEA stands for the Individuals with Disabilities Education Act, 
and it is the current incarnation of a law first passed in 1975, when edu-
cational services for children with autism and other disabilities changed 
dramatically. Prior to 1975, fewer than 25% of children with disabilities 
received education within public schools. Many families were directed to 
institutional settings, where the educational programming was limited 
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and, in reality, mostly taught children with disabilities how to be suc-
cessful in such settings. In 1975, Congress passed the Education for All 
Handicapped Children Act, mandating school services for children with 
disabilities. With this law, all children from birth to age 21 gained access 
to educational opportunities within the public school system with the 
directive that their educational needs must be met. While the federal 
law does not technically require states to participate, it provides incen-
tives through funding when those states meet certain requirements. This 
1975 law, also called Public Law 94-142, was renamed IDEA in 1990. 
Since that time the law has been amended several times to accommodate 
changes in state and federal laws, but the intent of the law has remained 
the same: to identify children whose disabilities interfere with their 
learning and provide a free and appropriate education (FAPE) in the least 
restrictive environment (LRE).

Let’s touch on those two acronyms: FAPE and LRE. IDEA mandated 
free and appropriate education (FAPE) for children with disabilities. 
Free is pretty self- explanatory, but not surprisingly, one person’s appro-
priate is not the same as another person’s appropriate. The law defines 
“appropriate” as services that are adequate for a child to progress from 
grade to grade. It does not necessarily mean the best services possible. 
Many schools exceed adequate with flying colors, while other schools use 
approaches to meeting the adequate bar that fail miserably. Our years 
of experience working with families have shown that the quality can 
be highly varied even within school districts and dependent on the staff 
and administration. As you might imagine, this has become a source of 
frequent disputes between families and schools.

Another source of friction between parents and schools is the concept 
of the least restrictive environment (LRE). The focus here is on ensur-
ing that children with disabilities are receiving education in the most 
normative settings, in classrooms with their typically developing peers, 
where the setting is appropriate for the child’s learning. This is addressed 
with the following questions: Can the child receive an adequate educa-
tion in the general classroom environment with additional supports? If 
a more restrictive setting is used, how can the child be integrated to the 
maximum extent possible and still receive adequate instruction? A key 
component here is that a child cannot be placed in an inappropriate set-
ting just because it does not cost as much.
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A key provision of IDEA is that states are obligated to identify and 
evaluate children with disabilities that require special educational ser-
vices to ensure adequate education. This obligation pertains to all chil-
dren, not just children within the public school system. This includes 
children who are at private schools, homeschooled, or homeless. After 
a child is identified, the local educational authority (LEA), which is the 
local school district, must then evaluate the child to determine if ser-
vices under IDEA are warranted. This evaluation must be comprehensive 
enough to determine if the child’s disability interferes with learning. A 
diagnosis in and of itself does not determine if special education services 
or supports are needed. The disability must interfere with the educational 
process. Importantly, educational progress is more than simply classroom 
learning. It includes classroom learning, but also learning in other set-
tings such as physical education and transition services to employment, 
vocational school, or postsecondary education. Like your child’s diagnos-
tic evaluation, this school-based evaluation has a twofold purpose: (1) to 
determine if the child is entitled to services and (2) to identify strengths 
and weaknesses in order to develop the IEP.

The IEP provides the educational plan specific to your child and 
identifies educational goals, metrics for defining those goals and prog-
ress toward achieving them, and the services and supports that will be 
provided to meet those goals. Similar to other interventions, as our sci-
entific understanding of the power of behavioral supports has increased, 
the incorporation of specific measurable, behaviorally defined goals has 
become increasingly sophisticated in today’s IEPs. The IEP is developed 
by a team that includes the parents, teachers, other school officials, and 
the child. Other school officials could include a school psychologist, 
school social worker, or member of the administration. Others can also 
be part of the team, including providers working with the child outside 
of school, such as a behavioral therapist or psychologist. The team works 
together to develop goals that must be measurable, clearly defined, and 
tied to the outcome of the evaluation. All of the accommodations, ser-
vices, and supports need to be outlined in the IEP document, the quan-
tity and duration for each service need to be explicitly specified. Clearly 
outlining each of the goals, metrics, and supports makes it possible for 
progress to be measured and ensures that everyone on the team under-
stands what will be provided. It will be critical for you to review the IEP 
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document thoroughly to make sure you understand each component and 
are satisfied with the plan.

IDEA stipulates that special education services begin at 3 years of 
age but also provides programming up until 3 years of age. These early 
services are called Birth to Three early- intervention services. Like the 
variability in services for educational programming after age 3, there is 
a great deal of variability in these birth-to-three programs. Despite that 
variability the intent is to enhance the development of children with dis-
abilities and increase parental competence to meet their children’s needs. 
Also, similar to special education programming, after identification and 
evaluation, an individualized plan is developed. In this case, the plan is 
called the Individualized Family Service Plan, or IFSP.

Even if your child does not qualify for services under IDEA, there 
are other supports that can be put in place under additional federal laws. 
For example, the Americans with Disabilities Act and Section 504 of the 
Rehabilitation Act of 1973 both prohibit discrimination based on dis-
ability and stipulate that everyone must have equal access to services. So, 
if it is determined your child with autism does not need special services 
to progress from grade to grade but needs other modifications to access 
his education, then these laws may provide access to supports such as 
modified academic curriculum, seating in a particular location in the 
classroom, or leaving the classroom later to avoid crowds.

A critical message here is that you can and should be an integral part 
of your child’s educational programming. Through active involvement in 
the development of the IEP, which can include bringing any relevant test-
ing reports from other evaluators or providers to share with the team, you 
can ensure that the school plan is meeting your child’s needs. Addition-
ally, by maintaining active and direct communication with the school you 
can ensure that progress is being made, that changes to the IEP are being 
made when needed, and that the school and other members of your child’s 
treatment team are working together. Finally, there are processes in place 
to ensure that your child’s interests are at the forefront. These include your 
required consent to an IEP evaluation, the school’s notice requirements, 
which ensure that all changes to an IEP must be provided in writing to 
the parents, specific mediation resources or due process hearings to facili-
tate problem resolution between members of the IEP team, and allowance 
for outside evaluations to be included in IEP preparation.
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CoMpleMentAry And AlternAtIve treAtMents

Further complicating your task as treatment coordinator and advocate 
for your child, you will hear about various alternative treatments for 
autism and undoubtedly wonder whether they are worth including in 
your child’s treatment plan. Describing each treatment in detail would 
fill up several books. So here we will stick to giving you some guidelines 
for evaluating these treatments as you encounter them. You should of 
course also consult your child’s treatment team and pay attention to the 
research evidence as it becomes available.

What Is “Alternative”?

Many people in the United States use health care approaches that are 
outside of what is considered “standard medical care.” These are referred 
to as complementary and alternative medicine (CAM) treatments. That 
is, they are complementary to the established interventions, to be used in 
addition to or in a supporting role, or they are alternative interventions 
to be used instead of established interventions. They are so widely used 
that the National Institutes of Health even has an agency that focuses on 
them: the National Center for Complementary and Integrative Health 
(NCCIH). Another term that is used to describe these interventions is 
“integrative medicine.” Many well- established medical schools now have 
a division of integrative medicine that offers treatments such as medi-
tation, dietary supplements, and other treatments that are not part of 
mainstream medical care.

Empirical support for CAM treatments ranges from relatively strong, 
such as the use of meditation to reduce stress, to nonexistent. Similarly, 
the treatments can range from relatively inexpensive and benign to 
extremely expensive and very harmful. Some treatments are relatively 
new, so the scientific evidence is lacking, whereas others have been well 
researched and are known to be ineffective.

An example could be the use of melatonin as an effective tool to 
improve sleep for children with autism. For many years this supplement 
was considered a CAM treatment, but it has now entered the main-
stream, with systematic reviews of many trials indicating that it is effec-
tive as an approach to improve sleep for autism. As such, melatonin has 
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moved from the nonestablished treatment category to one that is appro-
priately prescribed to children with autism in some circumstances. (Cau-
tion: although it’s over-the- counter, melatonin is a hormone, with particular risk 
for small children and teens—use with medical consultation.)

Principles for Considering New Treatments

When you hear of a new treatment, your thoughts about whether it 
should be part of your child’s treatment plan can be informed by these 
questions.

Does the Treatment Seem to Make Sense?

This is sometimes a tricky question to answer, so it is a great one to take 
to your doctor or your child’s diagnostician. To get at the answer you 
might ask:

•	 “What does the treatment do?”

•	 “Do the proponents of the treatment base the approach on a theo-
retical rationale and if so, does the theory make sense?”

•	 “How does the treatment address my child’s autism symptoms?”

•	 “Whom is the treatment designed to help and whom does it not 
work for?” No treatment works for everyone. Any treatment that 
supposedly works for everyone should immediately arouse your 
suspicion.

If the answer to the first question is that the treatment does not 
seem to make any sense, then you can move along and not include it 
as part of your treatment package. If, however, at least at first blush, it 
seems to make sense, there are a few additional questions to consider.

Is the Treatment Effective?

Effectiveness can be hard to determine, but the answers are there if you 
look. Is the evidence based on controlled scientific studies published in a 
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peer- reviewed scientific journal, or better yet, a meta- analysis or system-
atic review of multiple studies? This is the best evidence available, and 
this is the type of evidence that supports existing interventions based on 
the principles of ABA, medication for addressing particular behaviors or 
co- occurring conditions, or allied health profession approaches. In con-
trast, is the evidence based on word of mouth or case study? Be wary of 
those treatments where the evidence is based on testimonials or for which 
the supporter states that it can’t be proven scientifically. These are great 
examples of interventions that have zero evidence that they are effective. 
Realistically the evidence for the effectiveness of a treatment will be on 
a continuum where some approaches have a lot of evidence and others 
have less.

Is the Treatment Safe?

What are the side effects? What are the costs? Is the treatment poten-
tially harmful? Does investing in this treatment prevent you from engag-
ing in a treatment that is more effective, thereby having an outcome of 
a net loss?

Plotting Your Answers

The next step is to plot the answer to these three questions in a grid (see 
the diagram on the following page). The first step is to get a sense if the 
treatment makes sense. If so, you can move to evaluate the effectiveness 
and safety. The interaction among these three questions (Does it make 
sense? Is it effective? Is it safe?) can help guide your decision making. 
Of course, the recommended treatments that will fall into the top right 
quadrant of the figure, such as behaviorally based and allied health pro-
fession interventions, are those that have strong evidence in support of 
their effectiveness and safety and should form the lion’s share of your 
treatment package. As we’ve already discussed, the medications used 
to address challenging behaviors, while effective, also have side effects. 
These types of medications would fall into the bottom right quadrant: 
strong evidence of effectiveness but information indicating the presence 
of side effects.
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Is the Treatment a Good Fit for Your Family?

This question doesn’t rely on any evidence or scientific input. It doesn’t 
require any research or consultation with your physician. This question 
relies on your sense of whether the treatment will or won’t work for your 
family. Not all interventions will work with every family, so finding the 
right fit is critical. Science shows that if a treatment isn’t a good fit, the 
individual or family won’t invest in it (e.g., won’t consistently take the pill 
or won’t attend the therapy session), and if that happens, the treatment 
just won’t be effective.

For example, does having a professional come into your home day in 
and day out not fit with your family culture? Perhaps the idea of having 
a behavioral therapist sitting in your living room three afternoons a week 
with your child is not tenable for your family. If not, consider alternatives 
that achieve the same goals. Ideally, you could identify another setting 
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where the intervention can occur with the same frequency and intensity 
and opportunities for generalizing the skills learned to your child’s natu-
ral environment. Relatedly, is the treatment affordable? Some interven-
tions can be very costly, and there are other family needs to consider. If 
an intervention is not affordable, there may be ways to reach those goals 
with a combination of different, less costly approaches. In this case, cost 
of the treatment may be a deciding factor.

When an intervention is a good fit for your family, you’ll stay com-
mitted to it. Staying committed to treatment regimens can be tiring, but 
for a treatment to be effective, it has to be administered the appropriate 
way. If you don’t think you can administer the treatment appropriately, 
you won’t reap the benefits and won’t be able to determine whether it’s 
actually working. So, selecting components of your treatment package 
that you support and can maintain is an important step in seeing that 
treatment through.

puttIng It All togetHer

You’ve gotten an evaluation. You’ve identified your child’s strengths and 
weaknesses and from that identified treatment approaches to build on 
those strengths and address those challenges. You’ve then been given 
the challenging job of being communication expert, services ringleader, 
and tirelessly persistent advocate. You’ve become an overnight expert on 
autism treatments and carefully evaluated the various treatment options 
that are available. Based on all this you have assembled a treatment pack-
age that relies heavily on evidence-based practices, you’ve prioritized the 
approaches, and you’ve promoted communication and integration of goals 
across providers and school, and then you begin. And then what?

Then you observe what happens. You’ll want to pay attention and 
examine the impact of the interventions. Are skills improving? Are skills 
staying the same? Are there any side effects? Are there unintended con-
sequences for the rest of the family? The answers to these questions help 
determine when to revise your treatment package. There will be times 
when skills seem to improve and then plateau and then improve again. 
When the improvement stagnates and the plateau extends, it is time to 
change the package. That might mean another evaluation with a provider 
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to examine your child’s strengths and weaknesses. It might mean a sim-
ple consultation with your physician. Or it might mean it is time to add 
in another recommended treatment.

There may be times when your child achieves the established goals. 
When that happens, it’s time to establish new goals, keep using the 
approaches that have been working, and toss out the approaches that 
haven’t been effective. Or, to make things more complex, previously inef-
fective strategies may be more appropriate now, and so you can reintro-
duce those previously tried approaches. The important point is to keep on 
evaluating and revising your treatment package.

Just as there is no one treatment that is effective for all children with 
autism, there is no one treatment that is effective for a child’s whole life. 
Your job as the ringmaster will be to carefully observe when changes 
occur and determine when tweaks to the treatment package are needed. 
As your child progresses through school, different challenges may emerge, 
requiring different approaches. As your child transitions into adolescence, 
the neurodevelopmental changes that take place during those teenage 
years may necessitate new strategies and approaches. And as your child 
moves into adulthood, you may be met with new challenges that require 
new solutions.

By taking the new science of autism with you on your journey, you’ll 
be able to ensure that you’re on the correct path. And when you stray, as 
we all do, you’ll be able to hop right back on that path. By applying what 
we know about evidence-based approaches and the new science of diet, 
exercise, and sleep, you will be able to help your child reach his potential.


Take-Home Points

•	 Make sure that the provider or team that conducts your child’s diag-
nostic evaluation informs and guides the development of your child’s 
individualized treatment package. The recommendations need to be 
specific to your child’s unique challenges and strengths.

•	 Scientific consensus is that the diagnostic evaluation should entail 
both caregiver interview and direct observation of your child and 
may include additional components as needed, such as assessment 
of cognitive abilities and a neurological exam.
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•	 Your role as ringmaster of the treatment package is to coordinate its 
components, promote communication, be persistent in your role as 
advocate, and take care of yourself. Science has shown that parents 
of children with autism have heightened levels of stress. Heightened 
stress is associated with poorer outcomes. Self-care is critical to 
reducing stress and improving outcomes.

•	 The interventions with demonstrated effectiveness based on scien-
tific study that may be part of your treatment package include thera-
pies based on ABA; speech, occupational, or physical therapies; and 
medications to address related symptoms such as disruptive behav-
ior, hyperactivity, or anxiety.

•	 There are hundreds of complementary and alternative treatments 
proposed to treat autism that have limited or no empirical evidence. 
A helpful framework to evaluate these treatments is to balance risk 
with strength of evidence. A risky treatment requires very strong 
evidence. A safe and healthy treatment requires a lower level of evi-
dence to justify trying it. Later in this book, we will be discussing 
some of these treatments, such as those to address sleep issues, in 
more detail.
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6
exerCIse, sleep, And Asd

Science now recognizes the brain is malleable and “plastic.” That means 
the brain can to a surprising extent “reinvent itself” with learning, expe-
rience, or the right stimulation. We also now know that changes in gene 
expression (i.e., epigenetic changes) in the brain help it do that. The limits 
on this ability remain open frontiers for investigation, but the possibilities 
bring hope. As a result, we’re experiencing an explosion of scientific inter-
est in whether we can promote skills such as social behaviors, attention 
and executive function, even self- regulation and behavioral control, by 
stimulating changes in gene expression in the brain. How far can we go 
with changes in lifestyle that also might stimulate epigenetic change? It 
turns out that two major lifestyle activities that also affect general health 
are particularly relevant to promoting exactly the parts of the brain that 
strengthen self- regulation and executive function, two critical cognitive 
abilities that impact day-to-day functioning, and thus can help improve 
outcomes and increase quality of life in ASD. Those activities are exercise 
and sleep. Getting exercise and getting enough sleep are obviously good 
for general health and good for all children. But for kids with ASD, they 
may have specific benefits that are well worth your time to understand 
and consider for your own child. And sleep is particularly critical for indi-
viduals with autism. As you likely know from your personal experience 
and what the scientific literature tells us, most individuals with autism 
struggle with sleep problems at some point in their lives.
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exerCIse

The benefits of exercise and overall fitness are well established for gen-
eral health, mood, and stress management. These perks are increasingly 
popularized in the media. For example, earlier this year the Washington 
Post published a story on exercise as “medicine”—highlighting that exer-
cise can be an effective intervention for many health conditions. But what 
is the real benefit for children, in particular for those with ASD? How 
important is this particular lifestyle option? With the advent of studies 
that combine exercise and brain imaging, we’re learning exactly what 
exercise can do for brain growth. And recent studies have just started to 
determine to what extent exercise can help children with ASD. While 
these are early days, the future is likely to bring further positive evidence.

Particularly interesting for ASD in recent years is a series of findings 
showing that for developing children, some forms of exercise expand the 
growth of brain connections, the frontal cortex, and the brain chemicals 
(such as serotonin and dopamine) that support self- regulation and execu-
tive functioning. These surprisingly specific findings in typically devel-
oping children have led to real excitement about the possibility that the 
right kind of exercise can help ASD. We’ll dig into this evidence, evaluate 
it, and sort out what kind of exercise is best based on the findings of just 
the last 5 years.

What Do We Mean by “Exercise”?

First, let’s talk terms: What do we mean by “exercise”? While exercise 
is highly beneficial, what we call “free play” has its own inherent ben-
efits independent of any exercise. Recent findings confirm that free play 
helps children develop problem solving, coping skills, imagination, and 
self- directed learning. For preschool children, most free play involves 
large-motor activity and so is ideal for their development. However, for 
school-age children, free play is often less active, though it remains just 
as important for other reasons. We know that initiating, organizing, and 
sustaining free play, developing imaginative games, or engaging in play 
with other children can be difficult for many children with ASD. Yet 
with structure and guidance healthy forms of free play can be modeled 
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and then taught. Gradually, the supports can then be removed so that 
free play can happen more independently for a child with ASD.

Sports, likewise, have a different set of benefits. They may provide 
exercise, although this varies with the sport. They can also provide natu-
ralistic opportunities for practicing and improving social abilities and, 
for children with ASD who are good at the sport, provide an inclusive 
community and engagement with peers. For some children with ASD, 
these opportunities can help promote positive self-image to offset their 
struggles in social interactions in general. However, for others with ASD 
who are not so gifted or inclined, or who may have struggles with motor 
abilities or peer acceptance, sports can be an extremely frustrating and 
unhappy experience. As with so much else involved in helping children 
with ASD, it’s important to know what each individual child or teen can 
handle and enjoy. Later in this chapter, we’ll give some examples of how 
different types of sports experiences can provide exercise while also rein-
forcing the social skills that kids with ASD need to build.

Either way, sports that involve a lot of waiting may not do enough 
for the brain or for fitness or be a good fit for your child with autism. 
Some sports are great for fitness: one-on-one racquetball, basketball, soc-
cer, high- activity dancing, bicycling, running—in these sports there’s 
plenty of vigorous exercise and often mental challenge as well. In con-
trast, just playing nine-on-nine baseball, golfing with a cart, or eleven-
on- eleven American football might not bring enough fitness, unless 
accompanied by a practice regimen that enforces fitness. Further, the 
social aspect of these sports may not 
be rewarding or may be too challeng-
ing for your child, reducing the like-
lihood of the sport being a successful 
venture.

Keep in mind that children’s 
fitness habits can stay with them 
into adulthood. If you played soccer 
throughout your childhood and ado-
lescence, you might very well seek out an adult soccer league to play in. 
But for most adults, team sports are logistically challenging. That’s why 
most adults in our society stay fit through individual exercise. For all 
children, exercise is a good habit to instill early in life, not just because 

Exercise, sports, and 
free play all have particular 

benefits, and where fitness is 
concerned it’s important to 

know what will work best for 
your unique child with ASD.
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cardio and strength/flexibility training will be key to adult health, but 
because in childhood cognitive and motor development work in tandem. 
In the brain, extensive connections wire motor centers, like the cerebel-
lum and the motor cortex, to areas involved in attention and executive 
functioning, like the prefrontal cortex and the basal ganglia. Some physi-
ologists believe that for the best cognitive and self- regulation outcomes for 
kids, exercise should include cognitive challenge, complex motor learn-
ing, and coordination in real-world conditions—that is, general motor 
skill growth along with aerobic challenge. Others believe the key is to 
combine physical effort with cognitive challenge, as on the soccer field 
or basketball court. For preschoolers, this may occur naturally through 
running, climbing, organizing games, or wrestling around during free 
play. But for older children, it may require an organized activity, either 
individually or with a partner or a team. These might include activities 
like rock climbing, dance, basketball, or martial arts. Here again, you’ll 
have to use some judgment to balance free play and structured activity, 
mental and emotional engagement and fitness challenge. If your teenager 
is rock climbing (with a qualified supervisor) during free play, her free 
play and ideal exercise may be one and the same. On the other hand, if 
your 10-year-old is using his free play time to build a model with Legos 
or to read, then he may need, in addition, to go for a vigorous bike ride 
or play a sport.

In addition, if your child with ASD has experience in a sporting 
activity, it provides a structured opportunity to practice and develop 
social skills. This continues to be critical throughout an individual’s life. 
Early in life, a group-based exercise activity will provide a fertile ground 
to develop new interactive and reciprocal social skills. Later in life, exer-
cise provides an opportunity to remain engaged in the community. This 
becomes increasingly essential for adults with autism, who may finish 
with school and need community activities that are rewarding and suc-
cessful. Think of promoting exercise and sport-based skills as similar to 
giving your child a talent like playing the piano or your young adult a 
job. Having a skill as a child or a job as an adult promotes opportunities 
for social interactions, which for autism are absolutely critical to ongoing 
development. In turn, all those social opportunities, provided they are 
successful and scaffolded appropriately, can lay the groundwork for stron-
ger neural networks underlying social abilities.
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Choosing the Best Exercise

Before we focus on ASD-related exercise benefits, it’s important to put 
them in the context of these guidelines:

1. Group sports should be considered optional, and decisions made 
about enrolling your child in a specific sports program should be based 
on the following, in this order:

•	 Your child’s ability to meet the social, communicative, and organizational 
demands of the sport with the supports that are available. This may 
limit the options for your child, but advocating for the specific 
supports that your child needs may open up more opportunities.

•	 Your child’s ability to enjoy the sport. If your child is thriving in a 
particular sport, encourage it. If she hates it, let her do something 
else. Many children with autism enjoy the structure of some mar-
tial arts. Others enjoy individual sports, like running. For some 
children, sports have very limited interest. Special interests that 
your child has may interfere with the development of interest in 
sports, but using those interests as a reward for participation may 
increase the likelihood your child will try out new activities.

•	 The level of vigorous exercise (breathing harder, heart rate up)

2. Always allow your child with ASD enough time for healthy forms 
of free play (active or not), adding exercise on top of free play if necessary. 
Given the often full days of intervention that many children with autism 
have, adding exercise may be too much and may not be appropriate.

3. The main thing is to get the exercise, which can be done in a lot 
of different ways. Stay open.

Exercise, Epigenetics, and the Brain

Exercise is a lifestyle factor with some of the clearest epigenetic effects. 
A sustained fitness program, at any age, causes significant epigenetic 
changes throughout the body, both in obvious locations like heart and 
muscle genes, and, it turns out, also in the brain. The brain growth 
effects, under study for the past several years, now have a sufficiently 
large literature to be considered definite. They were confirmed in 
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comprehensive scientific reviews in 2013 and 2014 and additional reviews 
in 2016 and 2017.

The epigenetic effects on the brain are still being studied, but evi-
dence so far is quite positive. Animal studies suggest that exercise trig-
gers epigenetic changes that specifically alter activity in genes that influ-
ence new neuron growth and extend neural dendritic connections. In 
plain English, this means that exercise can exert effects that make the 
brain grow and become more efficient. Even more encouraging regarding 
ASD is that this seems to happen in particular brain areas like the hip-
pocampus, basal ganglia, and frontal cortex that, as discussed in previous 
chapters, have been implicated in ASD and are fundamental to learning, 
self- regulation, and executive functioning. In these animal studies mice 
either exercise vigorously or do not, and then are examined for brain 
growth, gene expression, and epigenetic changes. Do such animal studies 
prove that children who exercise will get the same benefits? It’s a bit of a 
stretch, but actually it doesn’t get much better than this as far as effects 
we would want to see in an animal model go. So these studies, while 
preliminary, are quite encouraging. Let’s look at the effects of exercise 
on children in three areas relevant to ASD: learning, attention, and ASD 
symptoms, specifically.

Exercise and Learning /Attention

Kids with ASD can face a variety of obstacles to academic learning, 
ranging from difficulties with transitions to problems managing social 
interactions to struggles with intellectual delays. For some children with 
autism these challenges will drive academic problems. However, as we 
mentioned briefly in Chapter 1, most children with autism also have 
problems with attention and executive function and difficulties associ-
ated with ADHD, and these are some of the biggest obstacles to aca-
demic learning. Therefore, an important area for us to look at with exer-
cise is whether it helps kids with their academics, and in particular with 
the executive function part of academic success.

Fortunately, developmental studies of child exercise have used aca-
demic results as a primary focus (in part because school physical edu-
cation programs make it a natural place to do safe, controlled experi-
ments). Despite this, the caveat is that this literature is still short on 
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very-high- quality randomized trials of the sort that provide the acid test 
of exercise benefits. Thus, we have to make inferences from studies with 
various limits. However, in just the past year countless reviews of the data 
in other studies of typically developing children highlight the important 
finding that exercise has significant and positive benefits on learning, 
memory, and executive functioning skills. A major monograph published 
in 2014 by the Society for Research in Child Development concluded 
that overall, real-world exercise led to improved academic performance in 
children—more than equivalent additional class or study time. In other 
words, school policies to cut physical education classes are a mistake. The 
science indicates that schools should convert physical education classes 
into physical fitness classes and keep them going. We definitely need 
more randomized trials to gain confidence here, but if we try to peer 
into the future, the most likely picture is that exercise improves learning, 
attention, and executive functioning in typically developing children, 
and therefore it’s reasonable to suppose that it directly assists with chal-
lenges often associated with ASD by building self- regulation in the brain.

Until the 2010s, we had no direct data, however, on whether ASD 
itself would improve with exercise. Now such data is finally emerging, 
albeit slowly.

Exercise and Core Symptoms of ASD: Social Skills and Repetitive Behaviors

More than a dozen studies to date have focused on evaluating whether 
children with ASD benefit from an exercise program. Unfortunately, 
these studies are all very small and riddled with inconsistency and meth-
odological limitations, so this is not yet a “mature” literature that allows 
confident conclusions. Still, we can see some trends that are important. 
A 2016 statistical summary of all studies found 22 small studies evaluat-
ing the impact of exercise on cognition in 579 people between 3 and 35 
years of age with ASD or ADHD. Importantly, only six of those stud-
ies were conducted with children with ASD, totaling 128 children, and 
while the investigators’ determined diagnosis did not impact the effect of 
the intervention on outcomes, the majority of the information from this 
summary comes from studies of children with ADHD, not ASD. How-
ever, with that caution in mind, the pooled data were still encouraging: 
overall there is a small but significant positive benefit of physical exercise 
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on aspects of cognition. That is, exercise-based interventions have a posi-
tive impact on cognitive abilities— specifically the ability to maintain 
attention or to stay on task. Given the problems with self- regulation that 
are part of autism, this finding provides hope.

Between 2016 and 2017, two systematic reviews attempted to quan-
tify the evidence for the benefits of exercise programs as a treatment for 
the core challenges of ASD, including social deficits, repetitive behaviors, 
self- regulation, and cognition. These reviews focused on children with 
ASD younger than 16 years for one study and younger than 21 years for 
the second. The reviews revealed that the vast majority of the individual 
studies reviewed were flawed in some way. For example, the hypothe-
ses were not always clearly stated, and inclusion criteria were unclear, 
but both reviews did conclude that there was moderate evidence for the 
effectiveness of physical exercise on improving behavioral outcomes (spe-
cifically, reduction of repetitive behaviors), social– emotional functioning, 
attention, and cognition.

Caveats: What We Still Don’t Know

	• Which kinds of exercises don’t help the brain? Most research has been 
on cardio (aerobic) exercise and often in a laboratory that doesn’t involve a 
real-world goal (thus omitting the learning, motivation, and engagement 
that may be part of the holistic benefits of exercise). What about strength 
training or other types of exercise? Work on this is just beginning.

	• How permanent are benefits in children? Most studies are on adults, 
often on older adults, and most experimental trials with children have 
been pretty limited.

	• While the research demonstrating exercise benefits on cognition is strong, 
how consistent is the impact on social skills development? The limited and often 
flawed available research suggests there is potential benefit, but we need 
more research in this area.

	• What is the sustained benefit of fitness programs (as opposed to same-day 
or same-week benefit) for kids with ASD? This has not yet been studied.

	• How big are individual differences? Should different kids with dif-
ferent genetic makeups have different kinds of exercise to maximize their 
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brain growth and attention? This new area is important to study. Like 
everything else in this book, the answer won’t end up being one size fits 
all. A particular question is whether boys and girls benefit from the same 
activities; most studies to date have been on boys.

	• How long should you continue the fitness program to help support your 
child with ASD? We don’t know, but we can infer some principles from 
the literature. One is that even as little as a week can help—but then only 
temporarily. Longer effort is likely to yield longer-term benefits. And 
even though exercise causes epigenetic changes, it takes sustained exer-
cise over time for those to build up to a noticeable influence on growth. 
Growing the brain is like growing the muscles—it requires sustained 
fitness, suggesting you should maintain the effort over several weeks or 
months.


Exercise Take-Home Points

•	 If your child has ASD, the benefits of exercise are even more impor-
tant than for other kids. The unique effects of exercise on the brain 
networks and gene expression patterns that support maturation of 
self- regulation should make you sit up and take notice.

•	 Exercise and fitness have a nice side effect of protecting your child 
from serious health problems (like obesity and diabetes), improving 
health in such areas as skin, muscle, and bone, and improving coor-
dination. Initial studies also show that exercise may have positive 
effects on your child’s social skills, reduce repetitive behaviors, and 
improve self- regulation and cognition by supporting brain growth in 
systems that underlie these abilities. This will improve quality of life 
for your child with ASD.

•	 With epigenetic effects involved, developmental effects may well 
be sustained even during years that exercise slacks off—we are still 
learning how many effects are short term versus long term in this 
regard.

•	 A final benefit shown in studies is that exercise is a powerful route to 
creating epigenetic change that can overcome negative events ear-
lier in life. For example, animal studies have reported that exercise 
can prevent or reverse the epigenetic effects of stress and trauma 
in early life.



 E xercise, S leep, and ASD 151

•	 Exercise can be fun—it’s sometimes a matter of finding the right 
outlet to pique your child’s interest. For some families, it helps to 
exercise with your child—a shared bike ride, hike, run, or game.

•	 Exercise may be most beneficial when combined with any special 
interests your child may have. By building on his unique interests 
or preoccupations you can foster a healthier physical lifestyle while 
capitalizing on what is most reinforcing for him. For example, there 
was a young man I (Bernier) used to work with whose love of moni-
toring steps on his Fitbit led him to the hobby of long- distance run-
ning. He would tally his steps at the end of each day and chart out 
his progress. The running part was an afterthought to him, but pro-
vided him with excellent health benefits.

*
Exercise Action Steps

On several occasions in the past decade, scientists have surveyed the 
landscape for typically developing children. Lacking ASD-specific guide-
lines, our best bet is to go with these general guidelines but to highlight 
their likely extra relevance to children with ASD, who need every boost 
they can get in relation to social development, learning, executive func-
tion, and self- regulation. That being said, we recognize that some of 
these recommendations may be very challenging to achieve for your 
child. Please do not be discouraged. If they don’t work at this time for 
your family, keep them in mind for the future. Here are the general and 
most common recommendations.

•	 Help your child get at least 1 hour a day of moderate and moderate-
to- intensive exercise (heart rate up and breathing a bit harder). It doesn’t 
have to be all at once. It can be one 60-minute period, two 30-minute 
periods, or four 15-minute periods. (These guidelines come from the 
American Heart Association.) Some children need more exercise than 
others. Some children may be happier and calmer if they can get 2 hours 
a day, but even some exercise will help their health and mood. Some 
children (whether they have autism or not) may be unwilling to exer-
cise. Reward charts, token systems, or other reinforcement programs 
can be put in place, as with any other behavior you’d like to encourage. 
Sticker charts displayed on the refrigerator may be an appropriate rein-
forcer to encourage young children to complete some physical activity, 
while working toward a goal over a period of a week or two (such as an 
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activity with Dad or a small prize) may be appropriate for a teenager 
with sufficient cognitive and self- regulatory skills.

•	 If realistically feasible, try for the main exercise at the beginning of 
the day so your child is ready for the school day. While this is difficult 
to arrange, some schools and some families have been able to do it. 
It’s the ideal! However, obviously that won’t be possible for everyone. 
Most kids will have to go to school and then get their exercise after 
school, in addition to what we all hope is recess time. Weekend morn-
ings are often a good time for families to get out and walk in a park 
or play at a playground. Doing that in the beginning of the day often 
promotes more physical activity.

•	 Aim for the exercise to include a mix of moderate activity (walking, 
level bicycling, roller blading, skateboarding, jumping rope, playing on 
the playground) and moderate to intense activity sufficient to make the 
child huff and puff or break a sweat (running, cycling on hills, swim-
ming, vigorous dancing, martial arts, soccer, basketball, playing chase, 
gymnastics, sustained calisthenics). (These recommendations come 
from the British National Health Service.) The activity should be consis-
tent during the time period—don’t count activities that include a lot of 
standing around or waiting for a turn.

•	 Include activities that involve motor skill learning and coordina-
tion—that is, some cognitive challenge. While the extra benefits of 
this approach are not yet definitive, it is possible that added brain 
growth happens here. Most ball sports involve at least some motor 
learning, while dance, martial arts, rock climbing, gymnastics, cross-fit, 
or some calisthenics like jump rope may entail more complete whole-
body muscle learning. It’s precisely because many forms of exercise 
require motor skills and coordination that children with autism, who 
are more likely to have minor motor delays or challenges, often will not 
be drawn to exercise and sports. But you can treat sports and exercise 
as behavioral therapies to support social skills development in which 
social skills are trained and reinforced. By following your child’s lead on 
any interests in physical activity and reinforcing participation in those 
activities with rewards, you can over time promote more interest and 
skill in physical fitness.

•	 It’s OK to mix activities. You don’t have to hit all aspects every day. 
For example, your child may like to run sometimes and play soccer or 
basketball other times, or to dance a couple times a week and go bike 
riding other times. However, your child with autism may have more nar-
row interests, and it’s OK to follow her lead if she’s interested in one 
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particular form of exercise. The aim here is to support physical fitness 
in whatever way is appropriate for your family.

•	 Include free play if exercise is all structured. School-age kids should 
get an hour of free play and an hour of good exercise—that’s two 
hours if the free play is not moderate to vigorous exercise. For your 
child, as with many children with autism, free play may not be a suc-
cessful activity. If structured exercise is the only way to engage your 
child physically, by all means, focus on that.

•	 Finally, don’t be too hard on yourself if you can’t hit the ideals—
some exercise for your child is better than none. A few ideas from par-
ents who have been there can be found below.

Ideas for Meeting the Exercise Challenge

For many families, fitting in exercise is a real challenge, depending on 
their child’s needs and abilities, the climate, cost, and neighborhood. It 
may prove necessary to have different activities in summer and winter. 
While organized school or community sports after school work for many 
families, they aren’t for all. Here are some examples of other solutions 
families have found:

•	 Kim went for runs while her son rode his bike on weekend days 
because he loved riding his bike.

•	 Michael enrolled in Aikido with his daughter so that he could 
support her success in a group activity and promote her social 
interactions.

•	 Bill supported additional time for his son’s para- educator to join 
him on the field during his team’s soccer games so Bill Jr. could 
practice social skills and move his body on the field.

•	 Nome organized obstacle courses on the playground for her daugh-
ter with ASD and her typically developing son and timed them 
with a stopwatch. The timing structure helped her daughter stay 
engaged in the activity and get excited about matching their own 
“world record” time.

•	 Jennifer enrolled her daughter in the nonprofit Girls on the Run 
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and found the exercise helped combat the weight-gain side effects 
of her medication (see Chapter 5 for more on medication).

sleep

Knowledge regarding the relationship between sleep, another major life-
style consideration, and ASD has expanded rapidly. It turns out that 
many children with autism have sleep problems of one sort or another. In 
fact, more kids with autism have problems falling asleep than not. This 
may not surprise you: for years parents reported challenges with sleep for 
their children with autism, yet the scientific and provider community 
was slow to respond. Fortunately, the last 10 years have seen considerable 
focus on sleep problems in autism and the development of tools to address 
those challenges. Part of the drive for this focus in autism is the recent 
gains in our understanding of sleep’s importance broadly and the avail-
ability of many tools that can be adapted to improve sleep for children 
with autism. Importantly, improving sleep can actually boost your child’s 
self- regulation and brain development. The science has a lot to tell us 

about sleep and brain development, 
and in this section we’ll explain how 
significant these findings are for your 
child with ASD.

Sleep problems are very common 
in children, whether the child has 
autism or not. In one recent national 
survey, over half of parents reported 

their child had some sort of sleep problem, and one- fourth of parents 
reported their child did not get enough sleep. As we’ll describe below, the 
rates of sleep problems for children with autism are even higher. Based on 
the prevalence of sleep issues, some of the co- occurrence of ASD and sleep 
problems is just the random overlap of two common problems. However, 
let’s dig deeper as there is more than just randomness. There are causal 
connections.

During sleep, the brain grows new connections, stores memories, 
and repairs cells. One striking scientific finding is called sleep- dependent 
memory consolidation, or sleep- dependent learning. This means it’s 

Chances are you don’t get 
enough sleep and neither do 
your kids. National surveys 
indicate that 70% of teens 
and 70% of adults are not 

getting enough sleep.
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during sleep that learning takes hold. You may be all too familiar with 
the common complaint in ASD that a child seems to learn something one 
day but then has to learn it all over again the next day. This is an example 
of failure of memory consolidation. The fact is that children can’t learn 
things if they don’t sleep! And many things that may come easily to a 
typically developing child, such as how to make sense of facial expres-
sions or how to have a conversation, will require additional cognitive 
effort for your child with autism. Meaning that if your child is not sleep-
ing, it is even more difficult for her to learn those needed social skills.

Sleep is also crucial to managing stress and emotions and to having 
the mental capacity for focused attention. The ability of your child to 
manage the stress of navigating social situations, filter out sensory stim-
uli, and attend in class (often all at the same time), will be significantly 
impacted by the quantity and quality 
of his sleep.

As the brain is developing, it uses 
sleep in different distinct ways in early 
life. Infants use sleep to generalize 
from one experience to another. Their naps play a crucial role in learn-
ing. Recent experiments have shown that babies exposed to new learning 
remember it if they have napped in between the tests, but not if they 
stayed awake. Preschoolers use sleep to retain specific things they learned 
during the day. Children, teens, and adults continue to use sleep to lock 
in learning. In recent years, studies like those just mentioned have clari-
fied, in animals and humans, that children and adults learn just as much 
asleep as while awake. As with babies, when they see new information, 
they remember it better if they sleep before the memory test than if they 
don’t. Brain- imaging studies using magnetic resonance imaging (MRI) 
detect patterns of brain activation that show something remarkable: a 
particular brain pattern activates when seeing new information awake, 
and the same pattern is replayed during sleep. This indicates that dur-
ing sleep the brain works to consolidate and store what it learned in the 
daytime.

Now sleep scientists do not see sleep as merely helpful in child 
 learning—they see it as necessary. In fact, some recent studies suggest that 
children who sleep more have higher IQs, as well as better attention and 
self- control—all very relevant if your child has ASD! Max is a 10-year-old 

Sleep seems to be 
nature’s number-one tool 

for growing a child’s brain.
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minimally verbal boy with autism who regularly came in to my (Bernier’s) 
clinic to work on his aggressive outbursts following frustrating events, 
such as when transitioning from preferred activities to tasks at school or 
after unexpected changes to his routine. After several weeks of behavioral 
treatment, Max’s rate of aggressive outbursts settled to a consistent rate 
of about twice per week, down from twice a day. A few weeks later Max’s 
father came back to the clinic because the rate of aggressive outbursts 
had risen to twice a day again. Although there had been no unexpected 
changes to his routine or schedule, some careful investigation revealed 
that Max was not sleeping well after having been an excellent sleeper. He 
was still following his sleep routines to a T, but now he was lying in bed 
for nearly an hour before falling asleep. Through some remarkable detec-
tive work, Max’s parents found out that this was happening because one 
of Max’s shades had broken and light from a streetlight was coming in. 
Max’s father replaced the shade, Max returned to falling asleep almost 
immediately, and the rate of his aggressive outbursts dropped back down. 
Sleep was significantly impacting Max’s self- control.

Sleep, Genetics, and Epigenetics

Our circadian rhythms, the rhythms generated by our brain that approx-
imate the length of a day and night, are regulated by many factors, with 
genetics playing a role. Animal models have shown us that there are 
several genes associated with circadian rhythms and sleep. These “clock 
genes” help maintain our circadian rhythms and impact our sleep–wake 
cycles. Some studies suggest that in ASD rare versions of these clock 
genes are observed more often, the clock genes may function differently, 
and that there are higher rates of mutations to these genes. However, this 
area of research is just emerging, so the true relationship between sleep 
and ASD at the genetic level is still yet to be determined.

By now you should not be surprised to find out that sleep regu-
lation, like so many other functions, depends not just on genetics but 
on epigenetic signaling. For example, a study in 2015 looked at pairs 
of identical twins in which one twin wanted to go to sleep early in the 
evening and the other wanted to go to sleep later. The study found the 
twins had differences in epigenetic marks on certain circadian genes— 
implying changes in how those genes were functioning in the brain. 
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Evidence for ASD is limited, but one kind of circumstantial evidence is 
interesting. One of the genes involved in Rett syndrome (related to ASD) 
is also involved in circadian rhythms. The gene is called MeCP2. When 
experimenters disrupted the sleep–wake cycles in mice, they found that 
MeCP2 activity had changed. This suggests that epigenetics can impact 
functioning of key genes associated with neurodevelopmental disorders 
like ASD.

Some sleep problems likely develop from early experiences that dis-
rupt the settings of the brain’s circadian clock via epigenetic change. We 
already know from a great deal of research that the day–night cycle sets 
off light- sensitive reactions in key areas of babies’ brains that are part of 
their normal development, so babies adapt to the light–dark cycle where 
they live. Epigenetic changes do that coding in their young brain. If epi-
genetic changes early in a child’s life can affect how the child sleeps, can 
we provide training or other experiences that will reverse a current sleep 
problem? We don’t know for sure, but everything we’ve learned so far 
about epigenetics suggests that it’s at least possible. Let’s look at the best 
ideas for how to resolve a sleep problem.

Sleep and Autism

We don’t need research studies to tell us that we can’t focus, pay atten-
tion, or concentrate well without good sleep. But science adds an impor-
tant detail: this problem with attention can carry over even after sleep is 
restored. You also know from experience that your self- control quickly 
stumbles after a sleepless night. You can’t cope nearly as well with stress, 
handle your emotions, or focus when overtired. The same goes for kids, of 
course. In short, if your child isn’t getting enough sleep, her attention and 
behavior may look disrupted and dysregulated. And what if your child 
has ASD? Here are the facts to keep in mind regarding sleep and ASD:

•	 Sleep is active, not passive. It’s an essential part of wiring the brain 
and learning. Kids with ASD usually have either delays or losses 
in brain development, as well as problems learning, so it is funda-
mental for them to try to recover in these areas.

•	 Lack of sleep can exacerbate existing symptoms that children with 
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ASD show. To get a good understanding of the degree of a child’s 
challenges, we need to make sure sleep is adequate.

•	 The prevalence rate of obstructive sleep apnea appears to be simi-
lar in ASD to that in the general population. The rate of restless 
legs syndrome appears to be somewhat higher in ASD (although 
it’s difficult to assess). Thus, both of these disorders are less com-
mon than other causes of sleep challenges. However, they should 
be evaluated when management of sleep- related behaviors proves 
ineffective and your child still shows signs of not being rested.

•	 Children with ASD often have sleep- related behavior problems 
that interfere with getting adequate sleep.

If your child isn’t getting enough sleep, or enough good- quality 
sleep, then you can expect inattention, disorganization, moodiness, tan-
trums, irritability, and health problems, from more colds to vague com-
plaints. What’s worse, your child’s brain growth will not be happening 
under its preferred conditions. If you are like most parents, chances are 
decent that your kids may not be getting adequate sleep, simply by the 
law of averages—a substantial percentage of children (and adults) do not 
get adequate sleep in the United States! Our lives are often just too over-
loaded. Once again, many children may be able to tolerate this state of 
affairs without obvious ill effects. But if your child has ASD, you have 
less margin for error to “let this one go.” Sleep is an area where it might 
make a lot of sense to take some action.

How Much Sleep Should Your Child Be Getting?

How much sleep developing children need may surprise you. The 
National Sleep Foundation recommends that from zero to 2 years of age 
infants and toddlers get more than 12 hours of sleep a day. Many, of 
course, get some of this by napping. Preschoolers need 10–13 hours (for a 
median of 11 hours). School-age children typically should be getting 10 
hours of sleep a night (some guidelines suggest 11 hours). While there can 
certainly be individuals who go outside of these ranges, for most of you 
that means if your child has to get up at 7:00 a.m. for school, she should 
be asleep by 9:00 p.m., starting to get ready for bed by 8:30, and turning 
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off screens and ending stimulat-
ing activities by 8:00. Teens need 
only a little less—9 to 10 hours, 
depending on which guidelines 
one follows. With school starting 
at 8:00 or 8:30, early bedtimes are 
required.

This is very difficult for 
teenagers, whose biological clocks 
are set for a later cycle than adults 

by evolution. That change in their body clocks is not an aberration but a 
normal developmental phase of adolescence. The table below gives some 
sample sleep schedules based on National Sleep Foundation guidelines 
(http://sleepfoundation.org).

Sleep and Teenagers

Getting enough sleep during the teen years is a special challenge. Teens 
still need at least 9 hours of sleep, and 10 might be better. Yet only 30% 
of teens even get 8 hours of sleep per night. The challenge is particularly 
serious because teens naturally have later circadian clocks—they don’t 
want to go to bed as early as adults do. Evolution has designed us that 
way. Ideally, teens could stay up late and sleep late—as many do in the 
summer and on weekends. This is natural for their development. This 
creates an especially difficult situation if your teen has ASD, however, 
because children with ASD can ill afford to lose sleep. The importance 
of sleep for learning and self- regulation means that your child (who will 

Sample Schedules

Target range Median Bedtime Asleep Wake

Preschool (3–5) 10–13 11.5  7:00 p.m.  7:30 p.m. 7:00 a.m.

School age (6–13)  9–11 10  8:30 p.m.  9:00 p.m. 7:00 a.m.

Teen (14–17)  8–10  9  9:30 p.m. 10:00 p.m. 7:00 a.m.

Young adult (18+)  7–9  8 10:30 p.m. 11:00 p.m. 7:00 a.m.

Children and teens with 
autism need the same amounts 
of sleep as their typical peers, 

but because ASD can make sleep 
challenging, and the benefits of 
adequate sleep are even more 

important, a good night’s sleep 
every night should be a priority.
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require extra effort to learn from the social world—even things that may 
be effortless for typically developing teens) will be at an even greater dis-
advantage if managing the social world without enough sleep.

In 2014 the American Academy of Pediatrics issued a policy state-
ment recommending that middle and high school should not start before 
8:30 a.m. Yet fewer than 20% of schools comply with this recommenda-
tion at present; the average start time nationwide is 8:00 a.m., and some 
start earlier. In 2015 the calls for change grew louder. An expert sum-
mary of the problem and recommendations were provided in November 
2015 in Perspectives in Psychological Science, which recommends pushing 
back high school start times as late as possible. Some municipalities are 
actively moving in that direction, and some states have moved most of 
their schools to an 8:30 or later start.

In the meantime, it’s normal for teens, unfortunately, to struggle to 
go to sleep at night and get up in the morning. For some teens this pat-
tern does cross the line to a delayed sleep–wake phase disorder—but you 
need a doctor to determine if it has. According to the American Academy 
of Sleep Medicine, the hallmarks of a delayed sleep–wake phase disorder 
are (1) difficulty getting to sleep and waking up and (2) sleepiness during 
the day.

What’s Causing the Problem?

If you know your child isn’t getting enough sleep and is showing the neg-
ative effects of undersleeping, you obviously need to figure out why this 
is happening. For kids with ASD, sleep problems fall into two classes:

1. Secondary sleep problems, such as problems with bedtime. Here the 
problem is usually that ASD is contributing to sleep problems! Other 
medical conditions that we see more often in ASD can also result in 
insomnia and serve as secondary sleep problems. We often see gastroin-
testinal problems in ASD, and both constipation and reflux can make 
lying down and staying asleep uncomfortable. Children with ASD have 
higher rates of seizures. Some seizures can occur more often during sleep 
or can be exacerbated by lack of sleep, which will impact the child’s abil-
ity to fall or stay asleep. Additionally, anxiety, which is diagnosed in up 
to 40% of individuals with ASD, can lead to hyperarousal. Hyperarousal 
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certainly impacts sleep, and some antianxiety medications have been 
shown to have a paradoxical effect for some children with ASD and 
increase insomnia.

2. Primary sleep problems, such as biological sleep–wake cycle prob-
lems or obstructive sleep apnea. Here the sleep problems may be exac-
erbating your child’s ASD symptoms, such as difficulties managing 
changes to routines, repetitive behaviors, and social reciprocity, as well as 
associated behaviors such as poor concentration, low energy, and irritabil-
ity. Of course, some children have both types of problems.

Researchers have three basic methods for studying sleep in children, 
listed in the box below. You can pursue one of these with a professional, 
but if you think your child has a sleep problem, our recommendation is 
to start simple and just look at bedtime routines and sleep hygiene and 
attack the problem behaviorally. If the following remedies for second-
ary sleep problems don’t help, that’s the time to go further with clinical 
evaluation and treatment.

How Sleep Problems Are Assessed by a Professional

•	 A short questionnaire (one is called the Children’s Sleep Habits 
Questionnaire) or a sleep diary.

•	 A small motion sensor the size of a watch that is worn on the wrist 
or ankle. It tracks nighttime or 24-hour activity and provides a 
rough gauge as to when a child is asleep.

•	 Polysomnography—that is, an overnight sleep study in a lab 
where the child is attached to electrodes that monitor sleep qual-
ity (brain waves) and breathing and other measures directly. This 
is the “gold standard” but expensive, and only sometimes war-
ranted.

•	 Additional methods of sleep tracking using sensors and smart-
phones are emerging but not yet very dependable for clinical pur-
poses. Use these with caution with children due to concerns about 
effects of blue screens on sleep, which we’ll talk about shortly.
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•	 Additional methods of sleep tracking using sensors and smart-
phones are emerging but not yet very dependable for clinical pur-
poses. Use these with caution with children due to concerns about 
effects of blue screens on sleep, which we’ll talk about shortly.
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Secondary Sleep Problems: Bedtime and Sleep Hygiene

Knowing your child’s ideal sleep schedule is the easy part. Creating a 
calm, successful bedtime routine is a lot more challenging for most par-
ents. If you have a child with ASD, he may be particularly resistant to 
bedtime because of a difficulty with transitions or with self- regulation 
and settling down. And because he’s tired, he may escalate and have a 
tantrum right when you are trying to bring the day to a quiet end—and 
you’re tired too! You have stuff to do. It can be very frustrating.

Here are the most common behavioral sleep problems recognized 
by the American Academy of Sleep Medicine. Although these problems 
are not indicators of ASD, they are more common in children with the 
condition. So especially if your child has ASD, you may recognize some 
of these.

•	 Falling asleep is an extended process that requires special condi-
tions. And without the special conditions in place, the child takes 
a long time to go to sleep or has other sleep disruptions. Research 
has shown consistently that over half of all children with ASD 
resist bedtime and have a hard time falling asleep.

•	 Sleep-onset associations are highly problematic or demanding— 
that is, the child doesn’t like to go to sleep.

•	 Parasomnias, like sleepwalking and nightmares, occur in approxi-
mately 50% of children with ASD.

•	 Nighttime awakenings require caregiver intervention for the child 
to return to sleep and morning arising problems create challenges 
for starting the day.

•	 Limit- setting problems occur:

•	 The child has difficulty initiating or maintaining sleep.
•	 The child stalls or refuses to go to bed at an appropriate time.
•	 The child refuses to return to bed following a nighttime awak-

ening.

The first line of defense to either prevent or overcome these types of 
problems is to establish basic “sleep hygiene”—the behavioral routine that 
makes sleep easier, including the bedtime routine. Let’s go over that first.

The core of a good sleep hygiene routine is to have time before bed to 
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prepare the body for sleep. This means that for at least an hour before 
bedtime your child should avoid blue light (computer, TV, and device 
screens—see the action steps on page 
167), large meals, and exercise. That’s 
the time boundary. There is also a space 
boundary: Keep the bed only for sleep-
ing. (For adults it is advised to keep the 
whole bedroom only for sleep, but for 
most families this isn’t possible for chil-
dren, whose bedrooms often double as playrooms and study rooms. But 
try to keep the bed for sleep only.) And as you probably know, it can be 
problematic and disruptive to sleep hygiene to keep a TV in the bedroom.

Is the Cell Phone or iPad Causing Your Child’s Sleep Problems?

Kids with ASD love their electronics—video games, cell phones, com-
puters, tablets, and TV. One speculation about why kids in general like 
these things so much is that the frequent changes in stimulation prob-
ably help keep dopamine active in the brain. Dopamine is a neurotrans-
mitter in the brain that is involved in the reward system. The same could 
be said for children with ASD. Unfortunately, these devices can interfere 
with social development, as it’s difficult to engage with others with one’s 
face glued to a screen. Here there’s another concern—the “blue light” 
they emit interferes with sleep.

Several studies in the past few years have confirmed what many 
clinicians long suspected. Children and adults who use mobile phones, 
computers, or televisions before going to bed sleep more poorly. When 
daylight dims the body naturally begins to produce melatonin to prepare 
for sleep. We now know that the blue light of backlit electronic screens 
is just the right wavelength to suppress that melatonin production. Stud-
ies using hourly saliva samples in children and adults confirm dramatic 
suppression of melatonin when light from the screens is reaching the 
eyes. Other studies using randomized controlled designs confirm that 
electronic screen use in the hour before bed causes insomnia (meaning 
it’s harder to fall asleep), changes in sleep stages (such as REM sleep), and 
less alertness the next day.

For example, in 2015 researchers in Boston reported striking find-
ings about using e- readers or iPads (or similar devices) compared to 

Blue screens are a threat 
to sleep quality and should 

be avoided for at least 
an hour before bed. This 
includes mobile phones.
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reading a print book during the last hour before bed. Those who used 
the electronic reader were less sleepy, took longer to fall asleep, had later 
circadian timing (including changes in melatonin and changes in REM 
sleep), and were less alert the next morning. Those were young adults. 
The same is now observed in children using a simple correlational design. 
In 2015, a different group (also in Boston) surveyed over 2,000 fourth- 
and seventh- graders. Children who slept near a small screen (including 
sleeping near their phone), played computer games in the evening, or had 
TV in their room had less sleep and felt less rested.

Behavioral Approaches to Fixing Sleep Problems

The behavioral sleep problems listed above can occur in any child but 
seem to be practically epidemic in children with ASD. There are as many 
possible reasons for this as there are children with ASD. One reason may 
be related to hyperarousal and the resultant difficulty in settling down to 
sleep. Children with autism have an increased state of arousal compared 
to their peers. This state of high arousal has a number of effects that can 
make it hard to fall asleep—from sensory sensitivities to anxiety and a 
decrease in melatonin, which is involved in the sleep/wake cycle—and 
end in frustration and negative associations with bedtime. One key con-
cept, then, is to replace the negative experiences over time with very 
positive ones—making bedtime a really rewarding experience for the 
child. For many children with autism, this rewarding experience may 
simply be a specific routine. Given that difficulties with transitions are 
part and parcel of autism, routines 
are the perfect antidote to stress (and 
arousal) at bedtime.

A recent analysis of eight dif-
ferent reviews, which captured 38 
intervention trials to tackle sleep 
problems in ASD, indicates that no 
single approach is effective across all the sleep problems observed in chil-
dren with ASD. The conclusion of this systematic review, however, is that 
behavioral interventions, parent education program interventions, and 
melatonin appear to be the most effective at improving multiple types of 
sleep problems compared with other interventions (see the box on page 
166 for more on melatonin). What makes this complicated in ASD are 

Because transitions can be 
so difficult for children with 

autism, a consistent bedtime 
routine can prevent stress and 

make it easier to fall asleep.
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the varying types of sleep problems (difficulty falling asleep, difficulty 
staying asleep, night wake-ups, etc.).

Most professionals believe that sleep problems should first be 
addressed by improving sleep hygiene. If problems persist, then the use 
of melatonin should be considered. In trials for individuals with ASD, 
melatonin showed the strongest effectiveness for decreasing the time to 
fall asleep, increasing sleep duration, and decreasing bedtime resistance. 
Behavioral interventions appear to be most effective for reducing early- 
morning waking and co- sleeping. Parent education programs are most 
effective at reducing night awakening and increasing self- settling. In 
all cases, a physician should consider whether any medical issues, such 
as sleep apnea, GI problems, or seizures, could be contributing to sleep 
problems.

The reason for the effectiveness of parent education and behavioral 
interventions is probably obvious to you— implementing a new sleep 
schedule is not easy, and you may need a consistent, carefully designed 
behavior management program to make it work. See the action steps on 
the next page for the basics, but note that you may need to get a pro to 
guide you through setting up the behavioral programs and troubleshoot-
ing. The good news: the counseling need not be very intensive. A recent 
study found improvement in sleep after parents received just two sessions 
of expert guidance on getting a behavioral sleep program in place.

When You Need Help with Behavioral Sleep Difficulties

Behavioral sleep difficulties often don’t clear up on their own. When they 
go on for a long time, there is a significant danger that they’ll become 
entrenched. Professional counselors can help you choose from among a 
number of possible formal behavioral training programs. These include:

•	 Establishing positive routines around bedtime

•	 Using a behavioral technique called extinction (unmodified, grad-
uated, or with parental presence) to reduce bedtime demands

You can work with a psychologist or counselor trained in behavioral 
medicine to set up a simple intervention program. You can start by trying 
to set up a program of your own, following the action steps on page 167, 
if that doesn’t improve matters, get professional guidance.
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Should You Try Melatonin for Your Child with ASD?

• What is melatonin? Melatonin is a hormone that regulates the daily 
circadian (sleep–wake) cycle. The body makes more melatonin when it 
gets dark to prepare us to sleep and less when it gets light to prepare us to 
be awake. Melatonin is widely used to help adults with insomnia. It is a hor-
mone, so even though it is sold over the counter, side- effect risks are real.

• Guidance. Use melatonin with your child only under medical super-
vision and after a behavioral program fails. Based on the proceedings of a 
consensus conference of experts in 2014, melatonin, properly dosed, can 
be safe and effective to help children fall asleep (shorter “sleep latency”) 
and sleep longer. Genetic variation in how they metabolize melatonin 
leads to better effects at lower doses for some people. Note that many 
over-the- counter tablets are poor quality and may provide far too high a 
dose for children.

• Does it help ASD? It has been hypothesized that abnormal levels of 
melatonin play a role in the observed sleep problems in ASD. The exist-
ing literature is limited by small sample sizes and inconclusive evidence. 
Regardless, however, many intervention trials with melatonin have been 
conducted. The results show that melatonin appears to be effective in 
reducing the time it takes to fall asleep, but its efficacy in reducing night-
time awakenings and addressing other aspects of sleep disturbances is 
more variable.

• Risks. We don’t know enough yet about whether long-term treat-
ment with melatonin supplements is harmful to children’s still- developing 
endocrine system. Concerns about affecting your child’s development 
are particularly notable with infants (their bodies are still learning how to 
adjust sleep and melatonin to local light cycles) and teens (whose bodies 
are working with rapidly changing hormone levels already).

• Side effects. Though not usual, side effects can include waking up 
in the middle of the night, a morning “hangover” (feeling drowsy, head-
ache, feeling “down”), daytime laziness, excessive sweating at night or in 
the day, and bedwetting.

• The bottom line. Melatonin can be a useful way to help restore your 
child to a normal sleep cycle, especially if he is diagnosed with sleep–wake 
phase disorder and behavior adjustments have not worked. But poor sleep 
hygiene, depression, or health problems can mimic a sleep–wake phase 
disorder, so fix sleep hygiene and get a health checkup with your pediatri-
cian first. Because melatonin is a hormone and its interactions with normal 
hormone changes in developing children are not well understood, work 
with your doctor.
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*
Action Steps for Good Sleep Hygiene

Basics
•	 No TV in the bedroom.

•	 Turn off and remove blue light (all screens including cell phones) 
for at least an hour before bedtime; no use of cell phones in the 
bed.

•	 Avoid large meals right before bedtime.

•	 Keep the bedroom, or at least the bed, only for sleeping; study 
elsewhere.

•	 No vigorous exercise for at least an hour before bed; keep things 
calm and low key.

•	 Set up a routine that takes 30–45 minutes.

•	 Keep the child moving forward during the routine; redirect as nec-
essary.

•	 Conclude with a very positive ritual enjoyable to the child (for 
example, a story, song, or simple phrase you say together).

•	 End the routine with “good night” and the child in bed alone, 
drowsy but awake (so he doesn’t think he needs you present to 
fall asleep the rest of the way).

Tips
•	 If your child calls you back or leaves the room, minimize engage-

ment and redirect him to sleep.

•	 Maintain total consistency, with the same routine and schedule 
every night.

•	 The best rewards are praise and affection—keep it positive.

•	 Use a point or token system if you have to in order to keep the 
child motivated to follow the routine. This system may be more 
appropriate for a teenager or may be most effective if your child is 
motivated by tangible rewards.

•	 Write out the schedule if that helps the child target what you 
want.

•	 Counselors can help you create a stronger, more formal behav-
ioral plan if needed.
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Primary Sleep Disorders and ASD

In addition to getting on a good sleep schedule and practicing good sleep 
hygiene to address the behavioral side of sleep, sleep itself has to be good 
quality. Poor sleep habits like watching TV before bed can cause insom-
nia as well as poor quality of sleep when sleeping. However, insomnia or 
poor sleep quality can also be caused by a primary sleep disorder related 
to a medical condition. If the behavioral intervention is not working, or if 
your child has the warning signs mentioned below, then a sleep specialist 
consultation is a good idea.

A recent review highlighted that while most kids with ASD have 
behavioral sleep issues, which have been corroborated by objective mea-
sures such as actigraphy and polysomnography, at times children with 
ASD have true primary sleep disorders. The common primary sleep dis-
orders include obstructive sleep apnea and periodic limb movements. 
Obstructive apnea is more likely in individuals who are overweight. Peri-
odic limb movements occur often in children with restless legs syndrome; 
iron deficiency can contribute to restless legs syndrome and periodic limb 
movements. For children with ASD who have a limited diet, iron defi-
ciency could be a possibility. For an individual child, the only definite 
way to identify a primary sleep problem is polysomnography.

Warning Signs of a Primary Sleep Disorder

Warning signs are not diagnostic, but they can help you decide whether 
your child might need a professional sleep evaluation. Watch for these 
signs in your child:

•	 Snores frequently even when not sick.

•	 Bedcovers frequently end up on the floor—even when it’s cold.

•	 Is hanging half off the bed while sleeping (suggesting a lot of rest-
less movement in sleep).

•	 Sleepwalks or has night terrors (wakes up screaming) more than 
once or twice.

•	 Can’t wake up or resists getting up despite enough (apparent) sleep.
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Sleep Take-Home Points

•	 Blue screens interfere with sleep; limiting them helps sleep and cre-
ates more time for free play and exercise.

•	 Try to improve your child’s sleep hygiene behaviorally first; that may 
do the trick for your child. Excellent self-help resources are available 
online from the National Sleep Foundation (https://sleepfoundation.
org).

•	 If you are struggling to get your child’s bedtime- related behavior 
into a positive place or suspect a sleep disorder, seek a professional 
evaluation.

Keep in mind that a healthy lifestyle is synergistic. It helps all chil-
dren and helps physical and emotional health. If your child has ASD, 
your reduced margin for error makes improved exercise and sleep very 
attractive options to take advantage of. And each action step you decide 
to take is likely to boost the effects of the others. Exercise and sleep are a 
virtuous cycle—one promotes the other. And as you read the next chap-
ter on what we know about food and ASD, keep in mind that a good diet 
also provides fuel for exercising. As you read through this book, think 
about what seems likely to help your child most, as well as what will be 
most practical for your family. The last chapter in the book will give you 
a chance to review all these ideas and choose the scientifically sound tools 
that will work for your child.

Establishing strong sleep habits and incorporating exercise into daily 
life are important life skills for everyone, whether you have a diagnosis of 
autism or not. Science increasingly tells us what we know from our own 
daily experience—that when we exercise regularly and are sufficiently 
rested we can manage challenges more readily, we engage with others 
more fluidly, we learn more effectively, and our mood is more stable. 
Although establishing these skills may be more challenging with your 
child with autism, putting effort into building this base of skills will 
have a lifelong impact for your child.
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7
gAstroIntestInAl  

And feedIng proBleMs, 
food, And dIet In Asd

In 1943, when psychiatrist Leo Kanner published his groundbreaking 
paper describing autism, he noted that many of the children refused 
food, “vomited a great deal during the first year,” or had “severe feeding 
difficulty from the beginning of life.” He claimed these children were 
refusing food out of anxiety, as an attempt “to keep the outside world 
away,” an interpretation that has not stood up to scientific scrutiny. But 
in the last 75 years, scientists have made great efforts to explore the food- 
related challenges of individuals with autism and have produced some 
key insights into how ASD and dietary issues are linked.

To begin with, systematic studies have confirmed what parents have 
reported: children with autism do indeed have gastrointestinal (GI) prob-
lems more frequently than other kids. According to data summaries and 
review studies published in 2018, four times more. The most common 
symptoms are constipation, diarrhea, and abdominal pain; other GI prob-
lems, such as reflux, don’t seem to be elevated more than normal.

It’s also increasingly clear that GI problems influence behavior, as 
you probably are well aware from your experience with your own child. 
Kids with GI discomfort are more irritable, can have trouble sleeping, and 
have more behavioral problems. This difficulty is understandably even 
more challenging for children who have less-well- developed speech and 
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therefore can’t communicate their discomfort. Children with intellectual 
limitations or delays may also experience more anxiety or confusion when 
they experience these symptoms. The box on pages 172–173 highlights 
some of the common signs and symptoms that may reflect GI discom-
fort. Interestingly, recent research has highlighted that autism- associated 
genes are involved in the development of both the central nervous system 
(the brain) and the enteric nervous system (the nerve system that controls 
the gut). This dovetails with rapidly emerging understanding that gut 
and brain are more heavily interconnected than previously thought—the 
so- called gut–brain axis. These systems share chemicals and pathways, 
such as the neurotransmitter serotonin, which has been implicated in 
autism, and also have multiple direct lines of communication.

feedIng proBleMs In AutIsM

Children with autism are also five times more likely than their peers to 
have what we call feeding problems (“picky eating”). These problems 
become especially worrisome when they affect a child’s ability to get 
necessary nutrients or affect growth. Interestingly, though, a data sum-
mary of 881 children that found feeding problems more common in 
those with autism did not find significantly poorer growth or different 
intake of energy (carbohydrates and fats). Kids with ASD did have spe-
cific deficits (particularly reduced calcium and protein intake) that can 
have negative health effects, but we don’t have a complete picture here 
since feeding problems haven’t been studied as extensively as other health 
concerns in ASD. This might be because failure to thrive or declines in 
growth are more likely to trigger further evaluation per national health 
indicators.

If your child has feeding prob-
lems, it’s important to bring them 
up with your child’s pediatrician. 
Feeding problems can arise for 
many reasons, including difficul-
ties with chewing and swallowing 
and sensitivities to different tex-
tures of food. Sometimes children 

Children with autism are 
more likely to be picky eaters 

than their peers, but they don’t 
seem to have growth problems 
or to take in fewer of the carbs 

and fats that supply energy.
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Signs and Symptoms of Gastrointestinal Problems 
to Watch For in Your Child with ASD

Even in typically developing kids, children and parents rarely agree on 
how much pain or discomfort the children are experiencing. Children 
often report that the gastrointestinal pain is much more severe than 
reported by parents. And research suggests that this discrepancy is 
much larger when a child is young and has few words to describe the 
symptoms. Therefore it can be important to watch for cues that your 
child is experiencing gastrointestinal pain and discomfort. A consensus 
report published in a 2010 supplement of Pediatrics (from the American 
Academy of Pediatrics) listed signs of GI discomfort, including these 
significant ones:

Vocal Cues

•	 Frequent clearing of throat, swallowing

•	 Sighing, whining, moaning, groaning, screaming

•	 Sobbing “for no reason at all”

•	 Stereotypic speech referencing pain or stomach (e.g., child says: 
“does your tummy hurt?” echoing a parental question)

•	 Direct verbalization of pain referencing the stomach

Motor Cues

•	 Facial grimacing

•	 Gritting teeth

•	 Wincing

•	 Constant eating/drinking/swallowing (“grazing” behavior)

•	 Mouthing behaviors: chewing on clothes (e.g., shirt sleeve cuff, 
neck of shirt)

•	 Application of pressure to abdomen (e.g., leaning abdomen 
against or over furniture, pressing hands into abdomen, rubbing 
abdomen)

•	 Finger tapping on throat

•	 Any unusual posturing (e.g., thrusting the jaw, twisting the neck, 
arching the back, positioning arms in odd ways, rotating the torso 
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or trunk in distorted ways, flinching or otherwise demonstrating 
sensitivity to being touched in the abdominal area)

•	 Agitation (e.g., pacing, jumping up and down)

•	 Unexplained increase in repetitive behaviors

•	 Self- injurious behaviors: biting, hits/slaps face, head banging, 
unexplained increase in self- injury

•	 Aggression: onset of, or increase in, aggressive behavior

Other Cues

•	 Sleep disturbances: difficulty getting to sleep, difficulty staying 
asleep

•	 Increased irritability

•	 Oppositional behavior in response to demands that typically do 
not result in oppositional behavior

While GI problems aren’t the only cause of many of these signs 
and symptoms, they are one possible cause. If you see these cues and 
suspect gastrointestinal problems, seek a thorough evaluation from 
your child’s physician. GI problems are treatable, and guidelines for 
how to treat GI problems in children with autism have been published.
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develop fears of specific foods based on a past experience during which 
they gagged or experienced discomfort. Speech– language therapists, 
occupational therapists, and psychologists most commonly provide ther-
apy for children with autism who have feeding problems. Because the 
cause of the problems is different for each child, the therapy program 
is individualized, focusing on increasing the diversity of foods the child 
will eat in some cases, providing swallowing lessons in others, and so 
forth. These therapy programs are typically very helpful.

Special Diets: Are They Helpful?

Despite the clear links between ASD and GI problems and picky eating, 
efforts to demonstrate that special diets can be helpful for most children 
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with ASD so far are underwhelming. The most common idea has been to 
try restriction diets that limit gluten (found in wheat) or casein (found in 
dairy products). Results of these studies have been unconvincing thus far. 
We will discuss this in more detail later. Current research is investigating 
other supplements such as pre- and probiotics. While some initial stud-
ies are promising, studies aren’t replicated or controlled well enough to 
inspire confidence in the results.

This picture may improve in years to come, but the challenges of con-
ducting dietary clinical trials make progress slow. The fact that autism 
has so many different causes in different individuals (see Chapter 3) also 
limits the likelihood that a single dietary intervention will be effective 
for all. And it’s been only recently that evidence has emerged about how 
the gut–brain axis contributes to autism. Yet, given the power of food 
and diet to influence feeling, mood, and behavior as well as gut health, it 
stands to reason that dietary interventions could help reduce challenging 
behaviors and increase prosocial communication. This is a ripe area for 
further research, and we’ll provide whatever guidelines we can as we go 
through this chapter.

The Importance of Nutrition to Brain Development

As explained in Chapter 3, children’s development is affected by both 
genes and environment, and appropriate fuel is critical for the develop-
ment of all children. If your child has autism, however, nutrition is dou-
bly important. So you’ll want to stack the deck in your child’s favor where 
diet is concerned.

What does that mean in today’s world? It’s not that easy to tease 
apart the appropriate path from the messages in the media regarding 
what foods to eat, what types of foods to avoid, or how much fat or carbo-
hydrate is OK—all messages that seemingly flip-flop almost daily. But 
there are some key points that can help guide us.

One is that in the developed world many people are “overnour-
ished”—or getting too many “empty calories” with lots of food but not 
enough nutrition. Another is that our food is often processed in ways 
that add nonfood chemicals (often to preserve the food or make it look 
more appetizing). These additives mean we can transport foods all over 
the world very cheaply without spoilage or loss, giving us a more bal-
anced and palatable diet. But it also can come at a high cost to health 
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that counteracts the benefits, as enumerated below. A third, and more 
positive, point is that nutrition is being shown to be a route to improved 
health and behavior that is often safe and therefore could be worth trying. 
In fact you can support your child’s brain health and her physical health 
(preventing diet- related conditions like obesity and diabetes) through the 
same dietary measures. While a dietary treatment may not be effective at 
reducing symptoms for all children with autism, it may prove beneficial 
for some children. And for all children it can provide the foundation for 
healthy brain development and function.

food And tHe BrAIn: wHAt sCIenCe tells us

We’ve long known about the relationship between the GI system and the 
brain. A clear example that has been known for decades is the inborn 
error of metabolism called phenylketonuria. PKU, as it is called, is a 
rare genetic disorder that results in the body’s inability to metabolize 
phenylalanine, an amino acid common in many foods. Over time and 
exposure to the amino acid in the diet, phenylalanine builds up in the 
body and impacts brain functioning. This example is particularly rel-
evant to autism because, prior to the identification of PKU, children with 
this genetic disorder were diagnosed with intellectual disability as well as 
autism. But when phenylalanine is eliminated from the diet, the amino 
acid doesn’t build up in the brain and the child does not develop intel-
lectual disability. Based on this observation, screening all newborns for 
PKU via a simple heel prick test began in earnest in the 1960s so that any 
who tested positive could receive dietary intervention starting at birth.

Now, thanks to new and better studies just in the past 5 years, we 
have scientific evidence for these additional modest but notable effects of 
diet:

•	 Food additives, food allergens, and food nutrients, particularly 
proper fat ratios, broadly influence attention, temperament, and 
behavior in typically developing children.

•	 Prenatal diet influences children’s subsequent temperament and 
brain growth.

•	 Changing diet and omega-3 supplementation can sometimes 
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result in improvement in typically developing children or chil-
dren with ADHD with certain symptoms that some children with 
autism also have, such as impulsivity, inattention, or emotional 
dysregulation.

How Food Communicates with the Brain: The Gut–Brain Axis

Fueling the interest in food’s contribution to brain functioning has been 
the discovery of the microbiome (the microorganisms in the human body) 
and its relation to the communication channel called the gut–brain axis. 
We now know that the gut is connected to the brain via at least four 
major nerve and endocrine pathways. These pathways include brain 
chemicals, that is, neurotransmitters. This means that so- called brain 
chemicals are also in the gut, and that via the gut–brain axis the body’s 
signals to the brain interact with the microbiome— including the com-
munity of microbes permanently living in the gut. There are many types 
of these microbes. One you may have heard of is called a probiotic. That 
discovery has spurred a recent craze for “probiotic supplements” among 
health-food enthusiasts—a “craze” not without some scientific support.

Scientists now study the human microbiome to understand its role 
in health and development. These microscopic organisms live all over our 
body, but most are in the digestive tract. A recent, striking discovery is 
that the human body contains more bacterial DNA than human DNA, 
and more bacterial than human cells! (It’s also emerging that we have a 
lot of friendly viruses as well, but we know more about bacteria, so those 
are our focus.)

These friendly bacteria cover us and live throughout our body, help-
ing us thrive. They and we have evolved together as a symbiotic co- 
organism over millions of years. Were it not for the bacteria, we would 
not be here. Were it not for us, they would not have taken anything like 
their current form. We cannot live without them, and they cannot live 
without us. They do everything from helping us digest food to sending 
signals to the rest of the body to guide energy allocation.

The gut and the brain “talk to each other” via specific nerve pathways 
that are only now being understood, including the vagus system, the 
enteric nervous system, the endocrine system (which is related to stress 
response as well as other functions), and the immune system. So, 
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disruptions in part of the system can impact development and function in 
other parts of the system. To put it somewhat metaphorically, inflamma-
tion triggered in the gut can “travel” to the brain and affect brain func-
tion. That in turn can affect mood, 
attention, and behavior.

The most convincing research on 
the relevance of the gut to the brain 
and behavior has emerged in the past 
10 years in animal experiments and 
mostly on animal behaviors that mimic human anxiety or mood. It 
seems almost certain that similar effects will hold for attention and other 
behaviors. While the microbiome is a current “hot topic,” and therefore 
can be oversold, it nonetheless helps us understand just how vital diet and 
nutrition are to brain health.

It is important to note that brain growth and health doesn’t depend 
on the microbiome alone. Brain activity relies heavily on the “macronu-
trients” of carbohydrates, proteins (amino acids), and fat, especially the 
long-chain fatty acids called omega-3s. It also relies on vitamin and min-
eral “micronutrients” such as iron, zinc, and calcium, which are crucial to 
neural transmission and brain health.

dIet durIng pregnAnCy And eArly CHIldHood:  
How food MAy CHAnge tHe rIsk of AutIsM  

And wHAt you CAn do ABout It

Diet can affect brain growth directly by supplying (or not supplying) nec-
essary nutrients. But nutrients also alter development by triggering epi-
genetic changes, both during pregnancy and after. These changes guide 
and support the growth of brain circuitry involved in learning, memory, 
motor and social development. However, the direct connection between 
diet- powered epigenetic changes and autism is still being studied and can 
at times be controversial. The field has many questions to answer:

•	 How much does a woman’s diet during pregnancy affect the like-
lihood that her baby will end up having autism? Can her diet 
protect against other autism risk factors?

Via the gut–brain axis, 
inflammation in the gut can 
lead to disruptions in mood, 

behavior, and attention.
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•	 What about the father’s diet before conception? Does this affect 
risk?

•	 Is poor diet a direct cause of epigenetic changes that increase the 
risk of autism, or is it some other factor commonly associated with 
certain dietary habits that explains apparent correlations of diet 
with risk?

•	 What dietary measures can pregnant women take to compensate 
for other harms that might contribute to autism (and other health 
risks for the baby)?

•	 Can a child’s diet in early life compensate for prenatal dietary (or 
other) risks and mitigate the symptoms of autism?

Obesity during Pregnancy

Some of the best evidence we have of a link between the dietary and 
metabolic health of a mother and her child’s autism comes from studies of 
obesity during pregnancy. Obesity is epidemic in our society; it isn’t due 
to diet alone, but most experts blame unhealthy diets for a significant 
part of the rise in obesity. Obesity in pregnancy is a difficult topic—
many women have felt shamed and blamed by medical concerns about 
their weight in pregnancy. We don’t want to promote such feelings; many 
overweight and obese women have healthy babies. Yet we also want to 
note the risks, which help provide clues to autism too. Obesity in preg-
nancy is associated with a child’s increased risk for multiple health prob-
lems, including obesity, heart disease, asthma, psychiatric disorders, and 
neurodevelopmental disorders including autism. According to a recent 
summary of data from other studies, the risk of developing autism is 
about 1.5 times greater for a child with a mother who was obese during 
pregnancy than for a mother who had a normal body mass index.

Some of this risk can be reduced by careful tracking of weight gain 
during pregnancy. Other studies suggest that the risk increases for obese 
mothers who gain excess weight during pregnancy relative to their start-
ing weight. Science also tells us that obesity prior to pregnancy increases 
the likelihood of maintaining an unhealthy diet in high- stress condi-
tions, of which pregnancy is one. This means the risk of health problems 
in the baby, including autism, is compounded

Now a word of caution. Much of the evidence from human studies 
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shows only a correlation—an association, not a direct cause— between 
maternal diet and autism and other health concerns. For example, women 
under more stress or economic hardship may more easily gain excess 
weight as well as have offspring with behavioral problems. Thus, we have 
to consider the possibility that the mother’s obesity increased the risk of 
her child having autism, but it may have been that the stress she suffered 
was the key. Indeed, most obese moms will still not have children with 
autism. However, it seems likely that metabolic factors involving diet 
as well as obesity somehow combine with other factors to increase the 
chances a child will have autism.

To unravel causality, animal studies provide some insight. Animal 
studies in which scientists induce obesity in animals by feeding them 
high-fat diets (that is, a diet just like the typical American’s) show a range 
of brain development effects in offspring when those animals become 
pregnant. These include increased susceptibility to behaviors that mimic 
anxiety and depression, impulsivity, and greater attentional deficits, as 
well as worse physical health. There is compelling evidence from these 
animal studies that these impacts are related to epigenetic changes that 
affect neurotransmitters such as serotonin, which is involved in atten-
tion and mood. While serotonin is associated with numerous behaviors, 
autism is on the list.

Unfortunately, we know little about the role of paternal diet or obe-
sity, but we suspect, based on the existing animal literature on paternal 
effects from stress and chemical exposure, that it will prove to matter 
for child behavioral outcome too. One recent large study suggests that 
paternal obesity does increase the risk for autism in offspring, and pos-
sibly with an even larger effect than maternal obesity. Stay tuned to the 
research.

Nutrition and Brain Growth

Certain micro- and macronutrients also play a critical role in brain growth 
and the risk of autism. Micronutrients such as zinc, folate, vitamin B12, 
vitamin A, and iron and macronutrients like omega-3s operate epigeneti-
cally and, during pregnancy, affect a baby’s brain growth and also the 
risk for autism. For example, as mentioned in Chapter 3, when mothers 
take folic acid supplements during pregnancy, the risk of their babies’ 
developing autism appears to decrease. However, some studies and recent 
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reviews introduce a critical caution: oversupplementing can increase risk 
for autism. Further, the benefit in relation to autism prevention may 
depend on the particular genotype or metabolic pattern of you and your 
child. Nonetheless, the balance of the evidence still indicates that it’s 
important to follow medical guidelines for folate supplementation dur-
ing pregnancy because it helps prevent severe problems like spina bifida.

The Good News: Fighting “Bad” Diet with “Good”

Women expecting a child can feel tremendous pressure to protect their 
unborn child from harm and try to control what is sometimes out of 
their control. They can also feel shame or guilt for what is out of their 
control, including their stress level, their body weight, and other factors. 
The good news, however, is that even if there are risk factors or genetic 
susceptibility, pregnant women can take actions that could confer some 
protection. The even better news is that most of these protective dietary 
factors are already recommended for everyone’s overall health and also 
recommended by obstetricians for all pregnancies. Here are highlights 
and key action steps.

Upping Omega-3 Fatty Acids

A recent study in monkeys indicated that if monkey moms ate a typi-
cal American high-fat diet, the offspring had worse physical health and 
irritable temperaments. (They also demonstrated that these effects were 
related to epigenetic changes in the placenta and then in the baby mon-
keys’ brains.) When the same mothers in the monkey study were fed 
sufficient doses of omega-3 fatty acids, their offspring were protected 
from the harmful effects of the diet. Because these experiments can ran-
domly assign the animals to different conditions, they can rule out simple 
genetic effects on behavior as explaining the results. Other studies simi-
lar to this in rodents corroborate these results and suggest that sufficient 
maternal intake of “good fats” like omega-3 in pregnancy could prevent 
the epigenetic and health effects on offspring of the typical high-fat diet 
or of maternal overweight before or during pregnancy. Further research 
is needed to support these findings, but it can provide a plan of action to 
address the challenges with the American high-fat diet.
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Reducing Saturated Fats and Trans Fats

Of course, in addition to increasing omega-3s, an even better approach is 
to reduce intake of the “bad fats.” These are the fats that tend to contrib-
ute to obesity and other health problems. All of us should keep an eye on 
our consumption of them.

Taking Prenatal Vitamins

This is one of the first bits of advice an obstetrician typically gives expect-
ant mothers: take your prenatal vitamins. As we just mentioned, the 

folic acid contained in these vitamins 
is very important here, despite some 
cautions about oversupplementation. 
Considering their positive effects on 
brain growth, those prenatal vitamins 
are like gold.

Diet in Your Child’s Early Life

If you have been through a pregnancy after being very overweight or think 
you ate too much of a high-fat diet, it’s not too late to try to counteract 
possible effects. The primary challenge in this realm for parents—for all 
of us—is simply finding healthy food for our children. Too often school 
lunches are loaded with added sugar or processed food with additives. 
At the grocery store, the lower-cost food is often the most processed and 
least healthy. Fresh and organic food, free of additives or pesticide residue, 
often costs more. While there are no silver bullets, in this regard there are 
two measures that most health organizations already recommend:

Breastfeeding

The safest and simplest way for young mothers to counteract negative 
influences during pregnancy is by breastfeeding. While not all women 
can manage this, it is really worth trying to make it work. (If you are 
having trouble with breastfeeding, counselors can sometimes suggest 
behavioral approaches that will make it go easier.) If you can possibly 

Prenatal vitamins have 
such a positive effect on 
brain growth that they 

should be considered gold.
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do it, standard recommendations suggest you breastfeed for at least 6 
months. However, the American Academy of Pediatrics recommends that 
you breastfeed for 12 months (introducing other foods after 6 months of 
age as a complement to, but not a replacement for, breast milk). In the 
small number of studies done to date, a connection was found between 
more breastfeeding and lower risk of autism and autism symptoms, but 
we don’t know if that is a causal effect or how reliable it is—some litera-
ture suggests that there is no relationship. However, the World Health 
Organization (WHO) shows that breastfed babies have a more gradual, 
healthy weight gain than formula-fed babies, and WHO encourages 
breastfeeding as late as 24 months of age. So, it’s a good idea in general, 
and there’s an outside chance it adds to your child’s protection against 
autism risk.

Omega-3 Supplements

Your child’s diet may be able to overcome negative epigenetic effects 
of prenatal diet, at least in part, by once again supplementing with 
omega-3. Given omega-3s’ contribution to supporting brain health and 
addressing epigenetic changes, it is promising. However, we have to note 
that there is very limited evidence to suggest that this will have a specific 
effect on preventing or reducing autism symptoms. Systematic reviews 
of randomized clinical trials suggest that omega-3 supplementation as 
an intervention for autism is not effective. Given the limited literature, 
it may be that future, larger studies will overturn that preliminary con-
clusion. For now, omega-3s are a good idea in general but not a remedy 
for autism. That said, happily, breast milk delivers a lot of omega-3s 
to babies, and adverse effects associated with omega-3 supplementation 
appear to be minimal.

*
Dietary Action Steps for Pregnancy  

and Early Life That Are Safe and Might Help
•	 If you are pregnant or planning to get pregnant:

•	 Do your best to keep your weight gain within the range recom-
mended by your doctor.
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•	 Increase your intake of omega-3s through diet or supplements, 
take prenatal vitamins, and reduce saturated and trans fats 
(under supervision of your doctor).

•	 If you think risk is high that your infant will have autism:

•	 Consider breastfeeding (or feeding pumped breast milk) for 
the first 12 months.

•	 Consider omega-3 supplementation.

dIetAry InterventIons for CHIldren wItH AutIsM

Because brain development continues into young adulthood, it’s never 
too late to “feed” your child’s brain healthful nutrients. And although we 
have limited evidence that doing so can directly improve the symptoms 
of autism, there are some commonsense approaches that stack the deck in 
your favor by providing an optimal environment for your child to benefit 
from those treatments and interventions that do work. So, if your child 
has been diagnosed with autism or is showing some of the signs, it’s pru-
dent to look at his diet to make sure you’ve covered all the bases.

Doing so, however, can be challenging since you will encounter a 
lot of different proposed interventions, which run the gamut from not 
well supported but with limited adverse effects to very poorly supported 
and even dangerous. Among the various proposals that you are likely to 
encounter are:

•	 Omega-3 fatty acid supplements

•	 Nutrient/vitamin supplements (e.g., zinc or vitamin B12)

•	 The gluten-free, casein-free (GFCF) diet

•	 Other restriction or elimination diets (e.g., “ketogenic diet”)

•	 Avoiding specific additives (such as food coloring or sugar)

The scientific literature regarding dietary interventions for autism is 
still emerging, and as of the writing of this book most studies have failed 
to show that dietary changes have positive effects on autism symptoms. 
This is due partly to a lack of well- designed studies and partly to the 
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fact that autism is so heterogeneous that it’s difficult to find particular 
interventions that benefit whole groups of children with autism. Note, 
however, that this does not rule out the possibility that some individuals 
with autism will benefit from a certain intervention.

An updated recent systematic review of nutritional and dietary 
interventions for autism that took place between 2010 and 2016 included 
studies on omega-3 supplementation, GFCF diets, digestive enzymes 
(proteolytic enzyme supplements, digestive enzyme supplements), and 
methyl B12 supplementation. This review drew the same conclusions as 
the previous review based on all studies between 2000 and 2010. The 
evidence to date does not show that nutritional supplements or the GFCF 
diet improve autism symptoms or gastrointestinal complaints. A similar 
review of randomized controlled trials published in 2017 focused solely 
on supplementation and reached the same conclusion. One key finding 
from these reviews, however, is that few adverse effects are associated 
with these dietary and nutritional interventions.

What, Then, Are Parents to Do?

Let’s start with common sense: If a child is overweight, eating empty 
calories, or not getting good nourishment, she will be more tired, list-
less, and unmotivated, won’t feel good, and won’t feel like focusing 
on anything that may be challenging (such as attending to the social 
world in the case of autism). You likely have seen this yourself in your 
own children or others. If your child is eating too much junk food— 
processed, filled with additives, and containing sugar (in all its myriad 
forms)—her energy is likely to be inconsistent and her mood less mel-
low. These effects alone can in turn make self- regulation challenging. So, 
step one is to maintain a healthy, balanced diet. Easier said than done 
when your child’s food preferences are restricted to only white foods, or 
only crunchy foods, or foods without particular smells. (We’ll address 
this later in this chapter.)

Beyond this broad dietary prescription, we follow the same rules 
stated in Chapter 6: If an intervention makes sense and is safe, we require 
less evidence to accept it than if it doesn’t pass the gut check (no pun 
intended) or is risky. Let’s look at the commonly proposed interventions 
listed above.
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	• Omega-3s: Not effective in trials to date for ASD symptoms, but 
relatively safe and easy and may help secondary problems like inat-
tention or mood. Omega-3s are found in most kinds of fish, eggs, olive 
oil, avocados, and other foods. When we were evolving, our diet probably 
included a lot more omega-3 fatty acid foods, so the ratio between differ-
ent kinds of fat in our blood (omega-3, omega-6, and others) was a lot dif-
ferent than it is today. Over the last hundred years, at least in the West, 
the average diet has shifted toward a lot fewer of the foods that con-
tain omega-3s. An easy solution, then—if your child likes them—would 
be to increase omega-3 consumption by serving more of the foods that 
contain them. As mentioned above, the literature does not suggest that 
omega-3 supplementation will improve autism symptoms, but because of 
the positive impacts of omega-3 on brain development, it could still be of 
great value, because it might mean your child can get by with less medi-
cation or respond more effectively to treatments. For children, the risks 
of omega-3 supplementation are that fish-oil tablets can cause stomach 
upset, headache, insomnia, temporary diarrhea, or elevated blood read-
ings of certain fats. One trial suggested about 5% of children experience 
one or more of these side effects. To prevent these effects, give the tablets 
with food and lower the dose if digestion problems occur. The good news 
is that there is almost no risk to adding more of these fats to your child’s 
diet other than stomach upset or diarrhea at very high doses.

	• Nutrient/vitamin supplementation: Use only if your child is 
deficient. Iron and zinc are crucial to cell signaling and efficient nervous 
system functioning. Your child needs the right amount. Although animal 
studies show that a lack of these nutrients can lead to epigenetic effects on 
development, human studies have failed to show that blindly giving iron 
or zinc supplements to all children with autism helps. Further, too much 
iron or zinc is dangerous. If your child has autism or symptoms associ-
ated with low nutrient levels (such as restless legs syndrome, which is 
associated with iron deficiency) and if he is not eating nutritious foods, it 
may make sense to get his blood levels checked. A surprising number of 
children have low iron levels, especially during periods of rapid growth. 
If blood levels indicate a deficiency, it makes sense to supplement, but 
only in collaboration with your doctor. Otherwise, proceed with caution 
or avoid supplements, as overdosing can be dangerous.
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Vitamin D is not as risky, but the story is much the same. Many 
children, particularly in northern latitudes, including the northern third 
of the United States, have low vitamin D. But even in sunny climates, 
children are often indoors and don’t get enough sunlight. It can make 
sense to get your child’s vitamin D blood levels checked and supplement 
if necessary, but there’s no evidence that supplementing beyond those 
levels will improve symptoms of autism.

For most other single- nutrient supplements either research has shown 
no impact or we don’t have enough data to draw conclusions regarding 
autism. So don’t supplement with zinc, vitamin D, iron, calcium, or other 
single supplements outside of a measured deficiency.

	• The GFCF diet: Not shown to be effective for ASD and diffi-
cult to follow, but relatively safe. The GFCF diet, the most commonly 
used dietary intervention for autism, removes food and drinks that con-
tain gluten (a protein in wheat, barley, and rye) and casein (a protein in 
milk and dairy products) and was originally proposed as a treatment 
for autism based on the hypothesis that (1) individuals with autism are 
unable to break down these proteins and have a leaky gut, which absorbs 
peptides associated with this failure to break down the proteins; (2) this 
process leads to pain and associated behavioral challenges; (3) these pep-
tides travel into the central nervous system through the leaky gut and 
bind to opioid receptors; and (4) this results in changes in brain develop-
ment and autism- related symptoms. A number of scientific studies of the 
GFCF diet have been conducted, and recent systematic reviews conclude 
that there is little evidence that the diet improves autism symptoms. Of 
the four randomized trials to date, the two studies that are well designed 
and controlled demonstrate no effectiveness, while the other two studies, 
which are not as well controlled and likely influenced by the perspective 
of the scientists and the parent participants, find support for the diet. 
The diet requires a lot of effort to maintain, although there are few side 
effects. Four small studies simply do not provide enough data to either 
support or refute the use of the GFCF diet.

	• The ketogenic diet: Not effective for ASD symptoms and dif-
ficult to implement, with potential side effects. The ketogenic diet has 
gained recognition as an effective treatment for individuals with par-
ticular genetic disorders and, more broadly, for epilepsy (which has as 
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How Do You Know a Study of Diet and Autism Is Reliable?

The following are the major considerations for a scientific design.

1. Are the measures valid—for example, was autism carefully 
defined? Was diet measured carefully? A clinic study may have far better 
measurement than a national survey.

2. How large and generalizable is the sample? For example, a study 
of children referred to a clinic may be biased because only children with 
insurance and multiple problems come in for care. A national survey may 
have far better generalizability than a clinic study.

3. Is the study causal or correlational? As we’ve explained, corre-
lation is not causation. Different studies merit different levels of confi-
dence.

a. A cross- sectional, correlational study observes that children who 
have autism also have some other characteristics, like low blood 
levels of vitamin D. But this does not prove that one caused the 
other. Kids with autism might stay indoors more and thus have less 
vitamin D, or a third factor not measured, such as living in a region 
with a dark climate or limited health care, might explain both 
points.

b. A prospective study controls for what came first. Children 
are enrolled before they have autism or an exposure, and the 
outcomes are looked at. For example, children might be enrolled at 
birth and their existing lead level measured. Then subsequent lead 
exposure is measured, and after that, autism outcome. Studies of 
this type yield stronger results than simple cross- sectional studies.

c. “Natural experiments” provide even more hints about causation. 
For example, researchers can see whether autism is more likely to 
occur after smoking by surrogate mothers who are not genetically 
related to the child.

d. As described in Chapter 1, the gold standard for causality is the 
double-blind, randomized controlled trial. By randomly assigning 
participants to different treatments, such as an experimental 
dietary supplement or an identical- looking and -tasting food (with 
different ingredients), with the participants (and the experimental 
observers) unaware of their treatment group, differences in 
outcomes can be attributed to the dietary intervention and not 
something else.
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many different causes as autism). The diet includes high-fat foods with 
protein to ensure growth, but significantly limited carbohydrate intake. 
The result is that the body uses fat primarily as a fuel source. Given 
the success of the diet in other populations, it has become of interest to 
the autism community. To date two studies have examined this dietary 
intervention in autism. The first study reported symptom reduction for 
children with autism who were treated with the diet, but, importantly, 
the study was not a trial (no control group or randomization or blinding). 
The second study was a case report of a single individual receiving the 
diet with a report of positive outcomes. So there is currently no evidence 
for the effectiveness of this treatment, the diet itself can be difficult to 
establish, and side effects can be considerable, given the significant modi-
fications to the diet.

	• Avoiding specific additives (artificial food colors or dyes, etc.): 
Limited evidence that additives contribute to ASD symptoms, but easy 
to avoid with a healthy diet. The degree of evidence linking additives to 
health or behavioral reactions is variable, and there are many additives in 
our food today. The following are some of the more common:

•	 Artificial colors
•	 Artificial flavors and flavor enhancers (monosodium glutamate 

[MSG]
•	 or monopotassium glutamate)
•	 Artificial sweeteners (aspartame, acesulfame K, neotame, sac-

charin, sucralose)
•	 Preservatives and stabilizers (sodium benzoate, butylated 

hydroxyanisole [BHA], butylated hydroxytoluene [BHT], car-
rageenan)

•	 Protein extenders (for example, hydrolyzed, textured, or modi-
fied protein)

There is some evidence to suggest that artificial food dyes and/or 
preservatives impact behaviors related to autism, but the evidence is far 
from convincing. The good news is that you can avoid or reduce food 
additives simply by focusing on nonprocessed, nutrient-dense foods (fresh 
produce, fresh meat, whole grain bread and pasta). A couple of easy hints:

•	 Read labels, and if you see ingredients that you’re not familiar 
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with, don’t have in your kitchen, or would not use in your own 
cooking, don’t buy the food.

•	 Find fresh food by shopping the outside aisles of the super-
market.

deAlIng wItH pICky eAtIng

Scientific reports reflect what parents report: for many individuals with 
autism, eating behavior is significantly restricted by food category and by 
texture and there is a much higher rate of food refusal than in typically 
developing children. Interestingly, though, one study found that fam-
ily food preferences influence food selection more than the diagnosis of 
autism does. That is, the fewer food items a family eats, the fewer food 
items the children with autism ate. So while these children still had a 
more limited palate than typically developing children, the more types of 
food the parents ate, the more types of food the children with autism ate.

One of the most pernicious myths is that children who will not eat 
healthy food have to be given “something” they will eat. Science does 
not bear this out. What experiments show is that if all the choices given 
to children are healthy, children will choose one of the options and eat 
it. Example: Snacks may be carrots, apple slices, nuts, or cheese. Drink 
choices can be water or milk (no sugary drink). A child may complain the 
first day the “new options” come into effect, but ultimately the child will 
eat—he will not starve himself. You can just matter-of- factly provide 
the available options. You can’t rely on children’s “instinct” for choosing 
healthy food or getting the nutrients they need when unhealthy food is 
available. Their bodies are smart but evolved before processed food did. 
Their instincts don’t know how to filter healthy from unhealthy food if it 
is tasty. Even mice become malnourished when offered sugary along with 
healthy food. The keys:

•	 Provide choices.

•	 Provide only healthy choices.

•	 If all the choices are healthy, then kids can pretty much eat what 
they want.
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*
Action Steps for Managing GI and Feeding Problems 

and Improving Diet
You’ve heard all this before, but now your understanding of the 
gut–brain axis may underscore the importance of focusing on diet in 
autism. It is clear that gastrointestinal problems exist more frequently 
for individuals with autism, and while it’s unclear specifically how that 
relates to dietary interventions, improving diet with commonsense 
approaches helps brain development and the gastrointestinal system:

1. Minimize fast food: Cook at home (and keep it simple to avoid 
driving yourself crazy) or get good- quality prepared meals 
elsewhere most days.

2. Provide plenty of fresh fruits and vegetables.

3. Minimize processed food.

a. Use whole grains instead of processed or refined grains.

b. Minimize junk food, soda, or juices that include any type of 
sugar in the label.

4. If your child has ongoing GI or feeding issues, be sure to discuss 
these with your child’s pediatrician because these problems can 
significantly influence your child’s growth and nutrition.

The Specifics

•	 Stay fresh. Shift your family to more fresh fruits and vegetables; mini-
mize boxed and packaged food products.

•	 Shop outside. Shop the outside aisles of the store to avoid processed 
food.

•	 Go organic. To avoid pesticide residue, supplements, and additives, buy 
organic foods.

•	 Sardines are your friend. Eat plenty of cold-water fish to get omega-3 
fatty acids or choose a high- quality purified (USP-labeled) fish oil sup-
plement with 1–2 grams of omega-3, at least half EPA. (Unfortunately, 
scientific- sounding claims for various omega-3-type products are rife 
on the Internet; ask your health-food store buyer to suggest a high- 
quality product.)
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•	 Monitor allergens. Avoid allergenic foods if your child shows any reac-
tions.

•	 Check blood levels. Ask your doctor to check your child’s blood levels 
of iron, zinc, vitamin D, or other minerals as well as omega-3s during 
routine physicals.

•	 Limit sugar. Although not specific to autism, sugar is a major health 
risk. Sharply limit added sugar and sugary drinks.

•	 No caffeine. Eliminate caffeine for preadolescent or growing children.

•	 Don’t sweat the rest. Ignore the maze of other dietary suggestions for 
autism.

The good news here is that the upshot—to get your family on a 
healthy diet—is a good idea even if you aren’t sure it will help with 
autism. We don’t need autism research to carry out the suggestions here; 
they all make good health sense for everyone. What’s new is the recogni-
tion that these foundations can support and prepare your child to benefit 
most from treatments that work.

Simply by moving your family to a healthy diet of fresh foods pre-
pared (as much as possible) and eaten at home, cutting out sugary drinks 
and processed food, and eating organic fruits and vegetables (to avoid 
pesticide residues and because they are usually fresher), you can achieve a 
great deal. This approach will increase nutrient value, avoid additives like 
food coloring, and reduce total sugar intake for your child. If you include 
plenty of cold-water fish, your child will get ample omega-3 fatty acids 
as well. The principal additions that are autism specific are to make sure 
to get the omega-3 fatty acids and have your doctor check your child’s 
blood levels of iron, zinc, and vitamin D if there is any doubt about those 
nutrients.
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8
teCHnology And Asd

Latest Findings on the Peril and the Promise

Electricity, telephones, televisions, home computers, smartphones. Tech-
nological advances in the past 150 years have radically changed all aspects 
of life from work to parenting, and electronic and social media now play 
a major role in children’s lives. By age 4, a majority of children are mul-
titasking electronically.

Parents have always wondered about the role of technology in their 
children’s lives: “Does playing that video game lead to violence?” “Is it 
OK to let my child watch TV every night?” To think that the phone that 
is tucked into your pocket today is more powerful than the room-sized 
computers that helped land Neil Armstrong on the moon speaks to how 
quickly technology is changing and the scope and reach of everyday tech-
nology today. Perhaps not surprisingly, the Internet is rife with specula-
tion about the influences of social media and technology on children with 
ASD, both good and bad. Parents understandably have many questions 
about the role of technology in their children’s lives.

While advances in technology offer promise of novel diagnostic 
approaches and treatments for autism, bona fide social interaction will 
always be the best way of engaging children and helping them grow and 
learn. Technology might offer a way of augmenting treatment, but it can-
not substitute for real interactions with other people. What does the sci-
ence say about technology and autism? In this chapter we’ll sift through a 
burgeoning scientific literature to separate fact from hype or unwarranted 
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concern, highlight what we know about technology- related autism treat-
ments, and review what we know about screen time and autism. We will 
aim to address key questions that you may have, such as “How much 
screen time is too much screen time?” “Will video games make my child 
inattentive or less socially adept?” or “Are there technological tools to 
help treat my child’s autism?” Let’s start by looking at both the benefits 
and downsides of technology.

teCHnology: opportunIty or rIsk for AutIsM?

The informational, educational, and therapeutic potential of today’s com-
puter electronics, crammed into devices that fit into our pockets, or on 
our wrists, or even on our eyeglasses, is mind- boggling. And the range 
and scope of what the various gadgets and tools can do is constantly 
evolving with new hardware, software, and social media platforms con-
tinually emerging. It’s hard to keep up with what it all does, for good or 
ill. What do you need to know about how technology interacts with your 
child on the spectrum?

There’s no doubt that technology can impact behaviors associated with 
autism, as we’ll discuss later in the chapter. But to start with, it’s important 
to keep in mind that most devices have blue-light screens that can interfere 
with melatonin production and sleep, as described in Chapter 6.

In addition, most devices (and even some watches) provide children 
with access to the Internet, where they can find everything from social 
networking sites to search engines, shopping pages, and video offerings. 
They can communicate, share photos and other files, and chat. On the 
positive side, children get access to extraordinary amounts of information 
and opportunities to learn and be educated if they can manage it all and 
learn how to navigate the information. On the negative side, that’s a big 
“if” for most kids, and Internet access comes with some additional risks 
that are common concerns of parents, hyped by media and of varying 
risk level:

•	 Distracting, attention- grabbing information that may affect atten-
tion and focus

•	 Violent content that can be distracting or overstimulating, or 
inspire harmful actions
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•	 Pornographic, explicit, or disturbing sexual content beyond one’s 
maturity level

•	 Disclosure of personal information for public viewing

•	 Sexual predators

•	 Online bullying and harassment

•	 Ideological extremists (such as terrorist groups)

•	 Comment boards filled with nasty, hostile, or demeaning 
exchanges

•	 Social isolation and reduced opportunities for face-to-face interac-
tion

To make parents’ worries more complicated, websites, games, and 
interactive media are psychologically sophisticated, capitalizing on some 
of the most powerful teaching technologies ever developed and appealing 
to unconscious needs. By design, their frequent yet unpredictable feed-
back to the user makes them inherently rewarding and habit forming. 
This feature can be powerful for inspiring engaged learning. However, 
these tools, which can have true educational and entertainment value 
(and truly can give parents a much- needed break), also have a dark side 
when it comes to children’s healthy development of brain functioning, 
self- control, prosocial behavior, social skills, and attention. On top of 
that, besides interfering with sleep quality, media use can compete with 
exercise, free play, and homework!

So, what does the science tell us?

What Does the Science Tell Us about Media Use and Autism?

Does too much screen use hurt social development in a way that makes 
ASD worse? One might think this is an easy question to answer, but the 
literature on this is mixed. While a handful of studies based on smaller 
samples and surveys suggest that children with autism watch TV earlier 
and spend more time using screens than their peers, a large study across 
the United States suggests that there are no differences in screen-time 
exposure for children with autism and their peers. However, research has 
also suggested that children with autism who are using electronic media 
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are doing so without parent or caregiver interaction. That is, they’re watch-
ing TV or using other media, like YouTube or video games, on their own. 
So for them, screen time and television viewing are a less social experience 
than for other children who are watching with family. Another study 
found that rates of technology use varied by specific types of technology. 
For example, teens with ASD had higher rates of electronic media use, as 
well as of non–social media use, relative to peers. While the overall find-
ings regarding media use and autism are complex, it is safe to conclude 
that media use appears to be different for children with autism than for 
their peers. These findings don’t 
mean that electronic media use is 
causing autism; rather, they suggest 
that children with autism use elec-
tronic media differently.

Does Electronic Media Exposure Cause Autism?

Strictly speaking, the short answer is no. As we discussed earlier in this 
book, autism arises from a combination of multiple genetic and envi-
ronmental risk factors that influence brain development during prenatal 
and early postnatal life. Thus, electronic media is likely not a significant 
causal factor. However, that doesn’t mean it’s unimportant—media use 
can affect language, social, and emotional development and so can com-
pound the challenges of a child who has ASD.

Let’s explore the question of a causal connection between ASD and 
electronic media use a bit more. The theory that autism is caused by 
television exposure has been proposed, and one empirical paper also 
makes this claim. However, these claims are all based on correlational 
data—the observation of children with ASD spending more time or dif-
ferent kinds of time on screens. Remember, correlation is not causation. 
While it is possible that too much screen time takes away from spend-
ing time with other people and thereby influences social development, 
it is also possible that because infants and children with ASD have dif-
ficulty with social interaction, they may be more attracted to screen use. 
For example, research in typically developing children finds that infants 
who are more active and fussy and who have sleep or feeding problems 
are exposed to more TV. We know that infants who develop ASD are 

For children with autism, 
screen time is often a solitary 

pursuit, and is less socially 
oriented than for other kids.
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often temperamentally different from infants who don’t develop ASD and 
have higher rates of sleeping and feeding problems (see Chapters 6 and 
7). Given that relationship, infants who go on to receive a diagnosis of 
autism may end up being exposed to TV more than their peers.

One of the papers positing that TV may be a cause of autism reported 
a correlation between the rise of autism prevalence and growth in access to 
cable television over roughly two decades in California and Pennsylvania, 
from 1972 to 1989. While they found a rise in both autism rates and cable 
TV access, they found that the rise in autism was more rapid in coun-
ties where more homes had access to cable TV. Further, based on reports 
that higher levels of precipitation are associated with more TV viewing 
in all children, they looked at the correlation between rates of autism and 
rainfall across counties in Washington, Oregon, and California and found 
higher rates of autism in counties with more rainfall. Putting those find-
ings together, they concluded that TV exposure may play a causal role 
in autism. While that is one interpretation, this is purely circumstan-
tial evidence. Countless explanations for this correlation are possible. For 
example, counties with greater access to cable TV may also have greater 
access to clinical services and greater diagnostic awareness, resulting in 
higher autism rates. Counties with greater rainfall may have larger popu-
lation concentrations (and therefore services and awareness), which will 
also increase autism rates. The preponderance of research points to genet-
ics interacting with early environmental experience (in utero). If screen 
exposure plays a role in worsening ASD, the effect is likely very slight. To 
date, we have no strong evidence that it does or doesn’t.

Does Screen Time Impact Your Child’s Autism Symptoms?

The broader question of social– emotional and language development is a 
little more complex because of the wide range of challenges an individual 
with autism may have and the many effects electronic media use can have 
on social, emotional, language, and cognitive development. Let’s look at 
the issues that are most difficult to evaluate first.

Social Abilities

How might media use impact social skills? We know that, particu-
larly for the youngest children, language learning depends on language 
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interchange with caregivers. So the fact that use of screens takes time 
away from social interactions means excessive exposure can start to inter-
fere with the pace of early language development (as well as preliteracy 
learning, according to some studies). We know in fact that excessive TV 
exposure in early child development is associated with social– emotional 
delays in typical children and that there’s evidence of a causal connec-
tion since observational studies show that background TV, for example, 
disrupts social interactions between children and caregivers. Thus, the 
relationship between poorer social– emotional functioning and increased 
television viewing is thought to be the result of fewer parent–child inter-
actions and overall poorer family functioning generally, as well as expo-
sure to inappropriate adult content.

The picture for adolescents is, once again, more complex. Some 
large-scale studies report that increased screen time is correlated with 
poor attachment and relationships, while other large-scale studies report 
no relationship. The key point here is that in the absence of clear direc-
tives from the literature regarding media use and autism, we can apply 
what we know from the literature in typically developing children. The 
take-home message is that attending to the social world will certainly 
provide more opportunities for your child with autism to develop and 
practice social skills than watching TV or using an iPad or smartphone.

That said, you may have heard that some iPad and other electronic 
programs have educational value. This can be true—but only if you as 
caregiver are interacting with the child and the media. Very young chil-
dren learn language far better when 
they hear it from caregivers than 
when exposed to it on media. Par-
ent amplification of what’s on the 
media, however, is beneficial with 
the right content—that is, content focused on promoting prosocial behav-
ior and learning skills. (For further recommendations on optimizing the 
use of media by your child with ASD, see the box on pages 198–199.)

Language

Research does make some connections between screen time and language 
development, but as with social development, the relationship is com-
plex. Reviews of many studies that have examined the impact of media 

When in doubt about media 
use, make sure that media use 

involves a social element.
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Managing Media Time

The American Academy of Pediatrics lists the following guidelines 
regarding reasonable amounts of media time:

•	 For children under 18 months old: Avoid screen media use except 
for video chatting. Activities should focus on hands-on, interac-
tive activities with others.

•	 For children between 18 and 24 months old: If digital media is intro-
duced at this age, it should be high- quality programming, and par-
ents should watch it with their children to help promote under-
standing of what is being watched. Most time should be spent 
engaging in interactive activities with others.

•	 For children between 2 and 5 years old: Screen use should be limited 
to 1 hour per day of high- quality programs that are also watched by 
the parents to promote understanding of what is being watched.

•	 For children 6 years of age and older (including adolescents): Consis-
tent limits should be placed on the types of media and time spent 
using media. Parents should make sure media does not interfere 
with behaviors critical to health, such as sleep, family meals, 
physical activity, and “unplugged” downtime. Screen-free times 
(bedtime, mealtime) and screen-free locations (bedroom, dinner 
table) should be established.

•	 For children of all ages: Media should be viewed alongside children 
to help them learn from what they are doing, seeing, and saying 
online. Essentially, parents should be a “media mentor” to help 
guide media use.

For children with autism we want to make sure that the limits are 
on the lower end of the range so that more opportunities for practice 
of social interactions are promoted.

The following recommendations can be useful for addressing 
some of the challenges that arise with use of screen media by children 
with autism:

1. To manage increased use of media and difficulties disengaging 
from media:

•	 Use auto timers on devices so that the device shuts off auto-
matically after the decided time limit has been exceeded.
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on cognitive and language development suggest that the effect of media 
depends on three factors: (1) the age of the child, (2) the type of pro-
gramming (educational programming versus noneducational), and (3) the 
social context in which the media viewing occurs. Research suggests that 
for very young children (less than 2 years old), television viewing mostly 
has a negative impact, especially for language development and execu-
tive function skills. For preschool-age children, the impact of television 
viewing depends on the content of the media. Several studies have found 
that educational programs such as Sesame Street actually have a positive 
influence on language and cognitive skill development. There haven’t 

•	 Use transition reminders.

•	 Use consistent daily times.

2. To incorporate developmental delays:

•	 Follow media guidelines that are consistent with your child’s 
mental age, not his chronological age.

3. To address reduced time spent engaging in physical activity or 
with friends:

•	 Use media time as a reward for engaging in physical activity or 
spending time in social activities.

•	 Use apps or programs that encourage physical fitness and 
social interaction.

4. To avoid using media time as a “pacifier”:

•	 Given that the use of media time as a pacifier will actually 
increase the likelihood of tantrums, be sure to make only lim-
ited use of media as a reward for good behavior.

•	 Do not use media time to reduce tantrums or challenging 
behaviors in the moment. Use other coping strategies to 
de escalate challenging behaviors.

5. To address limited understanding of sexuality and violence:

•	 Provide education about the consequences of sexual and vio-
lent behavior.

•	 Monitor screen time closely to attend to cyberbullying, inap-
propriate comments, or potential exploitation.
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de escalate challenging behaviors.

5. To address limited understanding of sexuality and violence:

•	 Provide education about the consequences of sexual and vio-
lent behavior.

•	 Monitor screen time closely to attend to cyberbullying, inap-
propriate comments, or potential exploitation.
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been a lot of studies on the impact of television on older children. How-
ever, some studies have shown that educational computer programs can 
promote some academic skills.

A key factor is whether your child is watching television or play-
ing games by herself or with others. Noneducational programs studied 
usually include computer games, which can be a social activity. Recent 
research suggests that media use can help promote language development 
when used in conjunction with a caregiver. The key here is  caregiver–
child interaction, which is the richest environment for language learning. 
For your child with autism, then, it’s wise to limit media and screen use 
as well as solo electronic media use so that face-to-face social interactions 
can scaffold language as well as social development.

Sleep

Many studies have examined the impact of digital media use on sleep in 
children, most conducted with children with typical development. 
Importantly, since we know that autism brings sleep problems (see Chap-
ter 6), these findings likely apply to children with autism as well. The 
majority of studies in typically developing children find that greater use 
of digital screen-based media is associated with more sleep problems, 
including a delay in the time the child or adolescent falls asleep and how 
long the child sleeps.

Getting ample sleep is critical to many aspects of health and well-
being. Excessive consumption of digital media apparently contributes to 
sleep problems by displacing the time 
a child should be sleeping with screen 
time, overstimulating the child 
before bedtime, making it harder to 
fall asleep, and reducing the total 
time the child is sleeping. In addi-
tion, the light emitted from devices 
has been found to affect circadian 
rhythm (the body’s “biological clock,” 
which regulates when we feel sleepy vs. alert), as well as sleep itself (e.g., 
how deep the sleep is). For all of these reasons, you should take care that 
use of digital media near bedtime is not contributing to or worsening 
your child’s sleep difficulties.

Since screen time can 
displace sleep time—or lead 

to overstimulation—it’s 
wise to limit screen time to 

promote good sleep hygiene, 
particularly before bed.
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Attention

As discussed earlier in this book, many children with autism struggle 
with symptoms like inattention, hyperactivity, and impulsivity or have 
a diagnosis of ADHD in addition to their autism diagnosis. Research on 
media use in ADHD has suggested that screen time has a small but sig-
nificant impact on ADHD symptoms, specifically inattention. In 2015, 
scientists put together the first meta- analysis of screen media use and 
ADHD that was based on enough studies to be authoritative. They found 
that there is in fact an overall association between more screen media use 
and more symptoms of ADHD—including a few experimental studies 
that support a causal linkage. As you might suspect, this is particularly 
the case for inattention, rather than hyperactivity or impulsivity. How-
ever, this association is quite small— certainly smaller than the effect 
of media on aggression, and also smaller than most other risk factors 
for ADHD. Whether this average effect masks greater effects for some 
children is unknown, and what might cause the association is unclear. 
Do the screens directly disrupt attention development? Or do they sim-
ply prevent children from the hands-on engagement with people and 
things they need to grow their brain fully, and thus indirectly interfere 
with development?

Aggression

Some children with autism display aggressive behavior. Often the aggres-
sion is reactionary, tied to attempts to escape from a situation or task, 
or linked to pain or discomfort for individuals who have limited verbal 
means of communicating needs and wishes. While the literature regard-
ing media use, particularly violent video games, and aggression is clear, 
it’s less clear how that interfaces with the types of aggression associated 
with autism.

Scientists have known for quite a long time that unrestricted TV and 
video games hurt children due to the violence they contain. An hour a 
day of unrestricted commercial television will mean a child witnesses, in 
one week, dozens of extreme violent acts (murders, assaults, rape). This is 
true in cartoons as well as dramas. Art does not “reflect life” here; screen 
media show a lot more violence than actually exists in the world, giving 
children a distorted understanding of the social world.
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The science shows that this exposure to screen violence causes more 
aggressive acting-out behavior both in the short term and over the life-
span. This is one of the most well- established findings in the field of 
psychology—and one of the least well known. More than a decade ago, 
the Association for Psychological Science published an authoritative sum-
mary in its publication Psychological Science in the Public Interest. The scien-
tific evidence here is conclusive, with a large, varied set of hundreds of 

observational and experimental stud-
ies. Comprehensive literature reviews 
of hundreds of studies have produced 
the same picture: TV and game vio-
lence increases aggression in children.

How could this exposure impact 
your child with autism? During day-
to-day life we rely on automatic rou-
tines and scripts to help govern our 

behavior to make life easier and more fluid. For example, we often don’t 
even think about introducing ourselves and extending our hand to shake 
when meeting someone new. We rely on our “meeting someone” script so 
that we aren’t using so much brain power to navigate that situation. We 
exert mental control in situations where we need to override these scripts. 
Building on the above greeting example, I (Bernier) often greet my 
patients and their caregivers in the waiting room with a handshake, but 
recently a mother of a patient was not allowed to touch other men because 
of her religious beliefs. After learning this, I wished to remain respectful 
of this and so I had to exert mental control to override my handshake 
greeting script when approaching her in the lobby. Relevant to this dis-
cussion is that our scripts are based on our experience and what we are 
exposed to in the media. Media violence primes the automatic parts of 
our psyche with scripts, routines, and schemas that involve aggressive 
behavior. In the heat of the moment, during times when mental control 
is most needed, people who watch more media violence are more prone to 
activate these automatic aggressive scripts. Not all children are affected 
equally; some are practically immune to these media effects. However, 
some children with autism—say, the children with autism who also 
struggle with impulsivity—may rely on automatic scripts that have been 
influenced by this violent media exposure, increasing the likelihood that 

One of the most well- 
established findings in 

psychology is that exposure 
to screen violence causes 

more aggressive behavior in 
the short and long term.
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aggressive behavior will be the selected automatic script when the child 
is upset or during a tantrum.

Internet Gaming Addiction

Internet gaming addiction, as defined by the WHO, is gaming behav-
ior that is difficult to control, impacts participation in other activities, 
continues despite negative consequences, and impacts personal, family, 
social, educational, or occupational functioning. In DSM-5, a new disor-
der called “Internet gaming disorder” was added to the section on “condi-
tions needing further research.” The DSM-5 definition is similar to the 
WHO definition, but it includes additional possible symptoms, such as 
making unsuccessful attempts to stop playing, using deception to hide 
playing, or playing to escape negative mood states. As with the WHO 
definition, the combination of symptoms must be severe enough to cause 
interference in life activities. It is important to note that these criteria 
overlap heavily with the criteria for gambling addiction and partially 
with those for substance use disorders.

Specific diagnostic criteria have been developed in response to the 
exploding clinical demand for help with youth struggling with addictive 
or addiction-like behavior associated with video gaming. Not surpris-
ingly, the gaming manufacturers have objected to the labeling of this 
pattern of behavior, but scholars have raised doubts too, stating that this 
labeling is premature. Despite these concerns, the overall consensus is 
that gaming addiction is a serious clinical problem because of the associ-
ated social isolation, negative impact on sleep, reduced physical activity 
and dietary problems, decreased psychological well-being, interference 
with academics or job, and interpersonal conflicts.

The potential for addiction to online gaming to be a problem has been 
noted for children with ADHD for over a decade but has really come into 
focus in the last 5 years. For children with autism it’s only been a recent 
concern, and there is now preliminary research to suggest that Internet 
addiction is more common among children with autism than among their 
peers. It makes sense given the increased atypical media use for children 
with autism reported in the literature. Additionally, we often hear reports 
of individuals with autism having difficulty transitioning from media 
use to other activities. Also, the restricted and repetitive interests and 
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behaviors that are part of the diag-
nostic criteria for autism make the 
focus on video games and video 
game content particularly compel-
ling for individuals with autism.

The existing literature sug-
gests that risk factors include 
being male, being a teenager, and 
struggling with impulsivity. This is a behavior that will be important 
to monitor for your child with autism. We don’t currently have any ran-
domized controlled studies to help us determine effective treatments, but 
the best intervention is likely to be a cognitive- behavioral therapy (CBT) 
approach. The downside here is that the individual is going to have to be 
willing to address the problem. Similarly, because this is a new area of 
research, we don’t have any clear guidelines for avoiding gaming disorder, 
but given that heavy use seems to be a key risk factor for addiction, the 
recommendations already in place for putting reasonable limits on gam-
ing time still hold— especially for individuals with autism.

What Do You Need to Know about Internet Access  
for Your Child with Autism?

Children with autism struggle to navigate the social world: they misread 
social cues, they misinterpret others’ behavior, and they can get into rela-
tionships that aren’t healthy or supportive. Because of this, it makes sense 
that a concern for many parents is unrestricted Internet access. According 
to national surveys by the Pew Foundation, as of 2018, 95% of American 
teens had a mobile phone or device (up from 73% in 2015), and 45% of 
teens report being on the Internet nearly constantly with another 44% 
reporting daily usage multiple times per day. By the time you read this, 
those numbers may be even higher. The main access point for many teens, 
their mobile phone, has many advantages for social connection. But for 
children inclined to avoid social contact, it may be isolating. Especially 
with handheld devices, it also privatizes the child’s experience—making 
it difficult for parents to monitor what their children are doing online or 
via social media.

Mobile phone use interferes with attention and focus in the moment, 

Research shows that Internet 
addiction is more common 

among children and teens on 
the spectrum, particularly 

teenage boys who have trouble 
controlling their impulses.
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simply by its distracting nature. We see this with adults who cannot 
focus during a meeting because they are distracted by an incoming text 
message. We see it in the scientific findings that a major cause of car 
accidents is drivers looking at their mobile device. We see it in college 
students distracted by their phone during a college lecture. We see it 
in pedestrians walking into traffic while staring at their phone. But as 
we noted earlier, long-term developmental effects on attentional control 
appear to be minor. The major concern that the clinical literature (and 
parents) report for children with autism is safety risks from the Internet 
itself: sexual victimization, cyberbullying, harassment or blackmail, and 
other more rare but worrying possibilities. Children who misjudge social 
context or social cues will be at heightened risk for stumbling into these 
scenarios or failing to manage the situation effectively if it occurs.

How frequently do these problems occur? No one is sure, but the 
best evidence is that serious problems, while common enough to warrant 
taking precautions, are far from universal—and tragic outcomes are reas-
suringly rare. This means you should be prudent but not alarmed. When 
they occur, the more serious risks of the Internet are related to excessive 
Internet or mobile usage. For example, two large recent studies reported 
that more mobile Internet use was associated with a greater chance of 
sexual or other victimization and riskier exposures (pornographic, vio-
lent, or extremist content). Other risk factors in the literature are lack of 
parental monitoring (child secrecy), children lacking awareness of risks, 
low child self- esteem, and a child’s tendency to break rules.

Bottom line: While not all risky exposures are automatically harm-
ful and the most tragic harms are rare, your child’s mobile Internet use 
warrants your attention, and we recommend that you take the active pre-
cautions summarized below, particularly if you have a child who experi-
ences the struggles with social interaction, social immaturity, and social 
naïveté that are common to autism.

*
Action Steps to Reduce Internet Risks for Children with ASD

•	 Stay involved and communicate with your children about their 
online activity.

•	 Teach online safety: monitor your children’s security settings and 
public disclosures.
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•	 Make Internet access an activity that occurs in the family room 
or where you are present and not something that happens where 
you are unable to monitor.

•	 Separate out online gaming and recognize that it may have an 
important peer- connection aspect for some teens. If it does, then 
teach your child safety rules and make an agreement on reason-
able amounts of use so it does not crowd out other important 
activities and social opportunities.

•	 Watch for signs of addiction (e.g., inability to handle limits on use, 
neglecting self-care or friends, neglecting homework, increased 
irritability)

teCHnology And AutIsM InterventIons

A seemingly limitless number of technologically based interventions are 
touted for autism. Few are ready for prime time. Others won’t necessarily 
address the core symptoms of autism but are accommodations that can 
be helpful for your child. For example, if your child has sound sensitivi-
ties, wearing headphones might make being in a range of environments 
more manageable or help him stay on task in a classroom setting. The 
technology for this can range from low tech (simple headphones) to high-
tech noise- canceling devices. And there has been progress on making 
the degree to which the noise is canceled variable and controllable by 
the headphone wearer by setting (e.g., an airport) and type of auditory 
stimuli (e.g., child crying) variable by setting and type of auditory stim-
uli. These interventions can focus on addressing core challenges associ-
ated with autism, such as social skill acquisition through video modeling 
approaches.

As we discussed in Chapter 5, the empirical support for treatments 
of autism varies considerably. However, a meta- analysis of 18 random-
ized controlled studies evaluating the efficacy of different technology-
based autism interventions for a variety of autism symptoms suggested 
that, collectively, the technological approaches resulted in greater gains 
than no- intervention control groups got. That’s a low bar, but it suggests 
that there may be some promise in harnessing technology to intervene 
in autism.
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This sort of makes sense, given that computer-based tasks can pro-
vide a degree of consistency helpful for an individual with autism. These 
tasks are free from social demands, which can be challenging, and they 
can build heavily on visual cues and can provide immediate, repeatable, 
and predictable responses—all things that research suggests are helpful 
for an individual with autism. So there is promise in these methods, 
with the caveat that computer-based tasks can isolate a child from the 
social world and we want to promote the opposite for your child with 
autism.

Here are the findings regarding some of the more common technol-
ogy-based interventions that you are likely to encounter.

Alternative and Augmentative Communication Technology

Alternative and augmentative communication (AAC) is a broad category 
of interventions designed to assist with language and communication by 
supporting the transfer of visual or auditory cues. AAC has been investi-
gated in autism since the 1980s, although technology has expanded the 
quality, reach, and price considerably over the years. Early low-tech AAC 
approaches included teaching individuals to use graphic boards—a per-
son would point to a symbol on the board to communicate or hand over 
a graphic symbol in exchange for an activity or object. For example, if a 
child wanted a glass of milk, she would pull out her graphic board filled 
with images of objects and activities and simply point to the picture of 
the glass of milk. One of these low-tech approaches is called the Picture 
Exchange Communication System (PECS). Some research has shown it to 
be effective in supporting communication, but a recent randomized con-
trolled trial indicated that children receiving PECS don’t use verbal lan-
guage more effectively following training. The important message here 
is that while PECS and AAC approaches can help children communicate, 
they don’t appear to be effective at promoting spoken language.

High-tech versions of these approaches built on these concepts by 
actually generating speech sounds in response to the push of a button. In 
the 1990s and early 2000s, the technological devices that served this 
purpose were expensive and time- consuming to personalize, and carting 
around these devices could be stigmatizing too. Since then apps for hand-
held devices have made this technology relatively affordable, highly 
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flexible, customizable, socially acceptable, and easy to transport. And 
they still promote communication for requesting needs and wants—but 
they still do not promote the verbal use of language. Nor do they address 
any of the core challenges of autism such as difficulties in social interac-
tion or restricted behaviors.

If you decide to investigate 
AAC to promote your child’s com-
munication, be sure it’s the right 
kind, which can only be determined 
through a careful, methodological, 
clinical process with a provider who 
has expertise in autism, commu-
nication, and AAC interventions. 
This provider can ensure an appro-

priate fit for your child’s needs and the appropriate features of the AAC 
approach and provide clear instruction on how to effectively incorporate 
it into the existing treatment program. Even though these apps can be 
downloaded in under a minute to your own device whenever you want, 
the use of an AAC app should not replace appropriate clinical care pro-
moting communication.

Technology-Based Programs for Academic Instruction

Using technology to teach academic skills to children with autism is 
not a new idea. Unfortunately, it’s also not a very well- studied idea. An 
early study published in 1973 reported the results from using a series 
of computer-based games to link letters to speech sounds. In one of the 
simple computer games, a child pressed a letter, and the computer would 
say it and show a picture of an object spelled with that as its first let-
ter. Few conclusions could be drawn from that study given its method-
ological limitations, and since then not many well- designed studies have 
researched such technology-based interventions A recent review of all 
such studies published since the mid-1990s identified only three quality 
studies. The takeaway is that teachers should be cautious when using 
technology-based interventions to teach academic skills for children with 
ASD. We just don’t really know if they’re more or less effective than tra-
ditional approaches.

Research has shown that 
AAC can help your child 

communicate wants and needs 
in the moment but not that it 
will promote the child’s use of 
spoken language afterward.
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Technology-Based Approaches to Teaching Emotion Recognition

Technology-based approaches to teaching emotion recognition skills to 
people with autism have a little bit more scientific support than interven-
tions for academic instruction, although the literature is still relatively 
new. The rationale behind applying technology specifically to teaching 
emotion recognition is that with technology a practitioner can control 
distractions that occur naturally in our social environment by either 
freezing or covering parts of the environment. That way, a practitioner 
can help focus the learner’s attention on areas of interest such as the eyes 
or mouth, which are the parts of the face where we can learn to recognize 
emotions. Then the practitioner can coach the learner on what to attend 
to and how to make sense of the available information.

A large number of studies have examined this topic. A recent system-
atic review identified 285 studies published since 2000 focused on technol-
ogy-based interventions specifically examining emotion recognition in 
ASD. After identifying studies that don’t directly investigate the effective-
ness of technological interventions and those trials hampered by method-
ological limitations, the authors of this review winnowed the list down to 15 
studies, including 382 participants, to include in their review. Ten of those 
were clinical trials, and the remainder were single- subject designs (studies 
where only one participant is included). The scientists concluded there is 
preliminary evidence that technology-
based interventions focused on learning 
facial features with specific coaching 
instruction can improve emotion recogni-
tion. However, the studies that were 
reviewed included wide age ranges, small 
samples, widely differing technologies, 
distinct emotion recognition training 
protocols, and different measurements of 
effectiveness. As a result, while the evidence suggests that the technology 
can be effective, we should be cautious in how we use these technologies.

Video Modeling and Video Self- Modeling Interventions

Fifty years ago, pioneering psychologist Albert Bandura showed that 
children learn a range of skills simply by observing others, rather than 

There is preliminary 
evidence that technology 

can help teach children 
emotion recognition 

skills, but we need to be 
cautious in applying it 

until it’s studied further.
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through personal experience. Importantly, he found that children will 
imitate others’ behavior even without rewards, will do so in settings other 
than those where they first saw the behavior, and will usually imitate 
those they view as competent and similar to themselves in some way, 
such as age, physical appearance, ethnicity, and so forth.

Video modeling uses Bandura’s discoveries in interventions for 
autism. Typically, a child watches a demonstration of a targeted behav-
ior and then imitates that behavior. In video self- modeling the learner 
watches a video of herself successfully performing the behavior. Video 
self- modeling takes particular advantage of Bandura’s findings in that 
the model can’t get any more similar to the learner and the learner gets 
to see herself successfully performing the behavior so she knows that she 
can do it. It promotes greater likelihood that she’ll imitate the behavior.

As one might imagine, it is pretty easy to generate videos dem-
onstrating behaviors you want your child to learn. The video app on 
your phone lets you do that in almost any situation. But it’s more dif-
ficult to generate a video of your child successfully completing a behavior 
that you want her to learn. Fortunately research has shown that both 
types of video modeling not only promote skills but also that the skills 
acquired are maintained over time and generalized to multiple settings. 
The skills that have been examined have included social communica-
tion skills, such as initiating and responding to social interactions and 
taking others’ perspectives; functional skills, such as meal preparation, 
doing the laundry, cooking, and self-care; and behavioral skills, such as 
play. A meta- analytic study of video modeling including 42 studies and 
126 individuals with autism found that while video modeling was most 
effective for elementary- school-age children, it was effective across all age 
groups and was equally effective for boys and girls.

Virtual Reality

As you may know, considering how rapidly virtual reality tools are emerg-
ing, virtual reality is an artificial environment created by a computer 
through exposure to stimuli (such as sights and sounds) that allows you to 
interact with and partially determine what happens in that environment. 
Augmented virtual reality is a type of virtual reality in which additional 
information is laid over the actual environment and experienced through 
headsets or a smartphone or even, now, through glasses. Virtual reality 
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has already been used to enhance health care generally and mental health 
in particular, including the treatment of phobias, posttraumatic stress 
disorder, and compulsive behaviors. As you might imagine, there has 
been interest in exploring virtual reality to treat autism as well.

One of the primary strengths of virtual reality is that it allows for 
the careful construction of real-life scenarios that provide a perfect place 
to practice either social or language skills in a safe, therapist- controlled 
environment. Additionally, data can be collected in this environment, 
allowing a therapist to quantify progress or skills development to inform 
the therapeutic regimen. Additionally, incentives specific to a child’s 
interests can be incorporated in the treatment, or the experience can have 
a gaming-type quality to it, encouraging practicing of targeted skills 
that can be rewarded in the same way playing Fortnite or Minecraft can 
be rewarding. The ease of application offered by the increasingly available 
augmented- reality glasses makes it more and more likely that we’ll be 
able to incorporate these supports into everyday life.

A recent systematic review of virtual reality interventions in autism, 
published in 2018, suggested virtual reality approaches have promise, 
but the evidence is still limited. The review included 650 participants 
across 31 studies addressing treatment to improve attention, social skills, 
emotion recognition, daily living skills, communication, physical activ-
ity, and fears. The scientists found moderate evidence for its effective-
ness at improving skills across those domains. Improvements have been 
reported in social skills and emotion recognition skills, but the method-
ologies and approaches in the empirical studies vary considerably, mak-
ing it difficult to draw strong conclusions. The takeaway message is that 
you are likely to see a massive increase in the number of applications and 
studies of virtual reality for the treatment of autism, and widespread use 
of virtual reality interventions, but for now, you are best advised to save 
your money until these new tools are better tested.

Social Robotics

Robotics, and specifically socially assistive robotics, provide aid through 
social interaction, as opposed to physical interaction. In areas of rehabilita-
tion medicine, socially assistive robotics have helped out with tasks such as 
encouraging patients to stick to a therapy program through verbal encour-
agement or reminders for appointments, to take medicine, or to complete 
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daily living tasks for patients with dementia. In nursing homes, socially 
assistive robots have been used in the common areas to promote social 
interaction among residents. In autism, robotics have been used as an 
intervention tool to improve eye contact, imitation skills, emotion recogni-
tion ability, joint attention skills, and turn- taking and social interactions.

It’s possible that social robots are effective in autism because they 
simplify the input people receive in human interactions, making it easier 
to process information, interpret social cues, and develop social skills. 
We don’t have many quality studies yet, but one recent systematic review 
concluded that participants with autism tended to perform better on 
measures of eye contact, sharing attention, imitation, and verbal respond-
ing and showed fewer repetitive behaviors when interacting with a robot 
compared to a person. Although this is not the case for all studies with 
robots, the scientists concluded that when interacting with socially assis-
tive robotics, individuals with autism showed more prosocial behaviors, 
suggesting that robotics can help therapists engage with individuals with 
autism, so this technology might support therapies. The takeaway is that 
robotics are not a replacement for a therapist, but a tool that therapists 
may use to augment therapies that we know are effective, such as behav-
iorally based interventions.


Take-Home Points

•	 New high-tech methods of treating autism are fascinating—and in 
some cases quite promising—but most are not yet ready for prime 
time. Keep an eye on these, but don’t spend money on them yet. The 
next few years are likely to see numerous new developments.

•	 Computer and mobile screens and the Internet are here to stay, and 
it’s important to stay tuned in to your child’s media and Internet use. 
Technological devices provide today’s young people with social con-
nection and unlimited information, but they also introduce unique 
risks for children with autism, particularly with regard to opening 
the door to victimization and restricting opportunities for direct 
social interaction. While the harmful effect of screen media on the 
development of attention appears to be slight, other risks are real 
and warrant following the steps outlined in this chapter to keep your 
child with autism safe from the secondary harms that can occur.
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9
AdolesCenCe And AutIsM

One of the things that we all know about children is that they don’t stay 
children forever. They quickly turn into teenagers, and then they grow 
up to be adults. At each stage along the way there are new challenges (and 
new joys), and that’s exactly the same for your child with autism. There 
will be ups and downs as the social world becomes more and more com-
plex through adolescence and as the demands of the social world change 
again during and following the transition into adulthood.

During the teenage years, your child will be navigating a social 
world with rapidly changing social norms, which will likely differ from 
those at home and from what was expected of your son or daughter in 
elementary school. Your teen will face increased demands on her ability 
to manage her time and organize her materials and schedule. And your 
child will face new complications around sexuality and romantic relation-
ships.

Imagine Jonah, a child one of us worked with. In the cafeteria line, 
he would bite his lips and crack his knuckles while he waited to order 
his lunch. The other children milling around him would joke and chide 
one another, eagerly waiting for a needed respite from academic concen-
tration. Jonah instead would watch the cafeteria lady closely, searching 
for a clue that would help him decipher this mayhem. Later he would 
tell me that he employed Jedi mind tricks to make his fellow students 
move more slowly, hoping to delay the moment when he would have to 
choose where to sit: “This is not the carton of milk you are looking for; 
choose a different one.” His efforts were always futile; he would advance 
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efficiently through the line and have no choice but to cross the threshold 
into the lunchroom. He would survey the room. Again, he shared that 
he would hope for miracles—maybe one of his friends from chess club 
would have been switched into his lunch period. After failing to find one 
of his few friends, he started to scan the room again. This second time 
he would be searching for the oasis of an unoccupied table. He explained 
that the days at empty tables were easier; he could eat quickly and retreat 
to the library or computer lab. On most days he wasn’t so fortunate and 
had to join classmates at one of the partially filled tables. Fortunately, he 
wasn’t teased much. Rather, his approach often went unnoticed. Maybe 
one of his classmates would greet him or offer a token “What’s up?” More 
often, they just gave him a glance and a smile and then continued with 
their conversation. Jonah would smile back, perhaps fumble over a reply, 
and then quietly eat his lunch. Sometimes peers tried to engage him in 
conversation about the latest cool clothes or what someone was discuss-
ing on social media the night before, but the discussion always seemed 
to fizzle despite Jonah’s best efforts. Jonah couldn’t come up with what 
to say quickly enough; sometimes he took mental notes on the conversa-
tions going on around him. He was always mystified by the fluidity of 
the other children’s statements, their quick gestures, and their expressive 
faces. It was as if they knew a language he had never learned. He found 
sitting at a lunch table profoundly anxiety provoking (what if he mangled 
yet another conversation?) and, after the fact, felt sad.

Jonah’s attention to the social world, despite his limited ability to 
rapidly and fluidly navigate it, proved to be helpful for him. Additionally, 
his mother’s checking in with him after school and his strong relation-
ship with a therapist helped him organize his reflections on his day and at 
times practice the skills he needed in a safe environment, so that he could 
more successfully navigate his way through high school. And indeed, 
he did. Jonah ended up graduating with his classmates and attended an 
area community college where he could excel academically and continue 
to get the support he needed from his parents to tackle the day-to-day 
complex interactions.

Let’s add to the typical high school day of navigating not only the 
lunchroom but also the locker room and many hallway social interac-
tions the need to navigate many class and other transitions, which we 
know are challenging for teens with autism. For some teens, classes 
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are held in different rooms, teachers rotate, and the schedule—and the 
 expectations—vary from day to day. Not only does that mean regulating 
the emotional challenges of not having a set routine and of the multiple 
transitions, but it also means meeting the cognitive challenge: having 
to remember where to be and when, having to move quickly from topic 
to topic, and needing to have all the appropriate materials ready. It’s not 
easy. The typical high school weekday is effectively an executive func-
tioning iron man triathlon for kids with ASD.

Across all of this is layered the development of sexuality. Your teen-
ager’s body is changing and maturing even though social development 
and behavior may not be developing at the same pace. Making sense of 
those maturational changes exceeds the typical teenager’s grasp to begin 
with; it is even more difficult for your child with atypical emotional, 
social, and behavioral challenges. And navigating that sexual develop-
ment within the context of rapidly changing social norms and subtle 
signals can feel insurmountable to the teen (and perhaps to you).

But it is surmountable. Just like a preschool or elementary school 
child with autism, your teen will have joys and fun times interspersed 
with these harder moments and challenges. With the tried-and-true tips, 
techniques, and suggestions embedded in this chapter, based on findings 
we’ve extracted from the currently exploding scientific literature on this 
topic and guided by our years of working with families, we hope you will 
have more tools to navigate this period.

And then your teenager will become an adult. Obviously this change 
will not take place overnight but is a gradual transition. Increasingly, we 
recognize that in our society, the “transition ages” from about 18 to 25 
are a critical developmental period. This may be especially true for young 
people with ASD. Thus, early adulthood brings yet another stage of joys 
and challenges. Marie, a parent in this situation, told one of us that when 
her son Roger turned 21 and was no longer able to be in the public school 
system they felt like they “fell off a cliff.”

Why did she say that? Marie was faced with a new medical and 
psychological service system for Roger, who had both autism and intel-
lectual disability. Once he finished high school, these services were fewer, 
more dispersed, and more difficult to navigate. She had to scour the com-
munity for meaningful, inclusive activities for her son now that school 
was no longer an option for how he would spend his days. She needed 
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to familiarize herself with the legal and financial systems so she could 
ensure that her son would be supported through adulthood and, as she 
shared tearfully, after she was no longer available to take care of him.

Yet for those who make the transition to an appropriate life situation, 
early adulthood can be a positive period. While the scientific literature 
suggests that for the majority of individuals with autism young adult-
hood is incredibly challenging, with significant hardships in employ-
ment, housing, and mental health concerns, this is not the case for all 
individuals. For a solid minority, early adulthood is a time to pursue one’s 
own interests, succeed in secondary education, or enjoy family relation-
ships without the stress of the complex adolescent social world.

Sally, whose daughter Anna had autism and intellectual disability, 
had that experience. Anna was able to move into housing in the com-
munity supported by state funding. Sally felt that for the first time in 
21 years she was able to sleep the whole night through. But this didn’t 
help just her. Anna also seemed to benefit from the new setting, inde-
pendence, stimulation, and community. Their relationship improved 
too. Sally used her newfound energy to connect with her daughter doing 
activities together during the day that she had never had energy for in 
the past. Of course, that type of placement isn’t always available or work-
able. Other parents find that the transition period into early adulthood 
is no harder or easier than any other period, just different. For Arthur, 
graduation from high school meant enrolling in a community college and 
living in his parents’ basement. His father, Daryl, supported Arthur in 
much the same way he did during high school: helping organize his days, 
homework, and activities; helping ensure he got on the public bus so that 
he’d make his way to campus each day; and serving as the “quarterback” 
for his son’s services—social skills group, vocational training, and indi-
vidual therapy for anxiety.

Although all three families had to learn new systems and address 
new challenges, they also shared some of the same celebrations: their 
young adult’s successful participation in a community rumba dance class, 
joy at sitting in the passenger seat on a cross- country drive, or high school 
graduation.

There have been ups and downs for all the parents we’ve worked 
with, and for their maturing child, when that youth has transitioned into 
adulthood. Adolescence hands youth with ASD two developmental tasks: 
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navigating the teen years and preparing for the transition to early adult-
hood. We’ll walk you through the preparatory steps in the remainder 
of this chapter; in Chapter 10, we’ll focus on navigating the early adult 
period itself. The teenage years confront the youth with fast- changing 
social norms and “coolness,” new demands on time management and 
organizational skills, and profound developmental changes related to 
social and physical aspects of sexuality and romantic relationships. For-
tunately, you have a number of resources you can use, starting during the 
teen years, that will help you and your teen manage the downs so that 
there are more ups than downs during those transition years into early 
adulthood.

fIrst resourCe: developMent of AdAptIve skIlls

A number of longitudinal studies have now shown that one of the key 
predictors of success in adulthood for those on the autism spectrum is 
developing what are called “adaptive skills.” Adaptive skills, also called 
daily living skills, are the skills you need to be able to live independently 
and take care of yourself. These include skills such as learning to cook a 
meal, manage a budget, dress appropriately, use proper hygiene, clean 
your room, use transportation, and show up for work or school on time. 
These “life skills” take time to learn, and too often academics take prior-
ity over these types of skills. Thus, it is essential that you as a parent help 
your adolescent learn these skills by 
focusing on them at home, in school, 
and in the community.

Fortunately, you don’t need an 
advanced degree to help a child or 
adolescent learn daily living skills. 
You can start early by expecting 
your child or adolescent to use manners, take the dishes from the table, 
help clean and put dishes away, help with laundry, and so on. These types 
of chores will help build a foundation for independent living, whether in 
a dorm, group home, or apartment. Similarly, you can teach your adoles-
cent how to prepare and eat healthy foods, brush his teeth, take a regular 
shower, and choose the appropriate clothing for the weather and activities 

Take every opportunity to 
teach your child adaptive skills 

or “daily living skills” during 
adolescence—it will pay off in 
the transition to adulthood.
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of the day. Your adolescent will especially appreciate learning how to 
function independently in the community, such as ordering food at a 
restaurant, checking the time, saving money and making purchases, and 
learning to ride the bus.

Typical kids often learn these skills by watching and imitating oth-
ers. However, one of the difficulties kids with ASD have is “imitating” 
others. First, your child might not be paying attention to others due to a 
lack of interest. Second, she might miss some of the nuances that make 
the difference between executing a skill well and missing it. For example, 
she might know how to buy a bus ticket but not know that she has to 
be paying attention so she doesn’t miss her stop. The point is that each 
of these skills likely will need to be taught explicitly and practiced. It’s 
a good idea to begin working on them as early as possible, even in early 
childhood. That way, by the time your adolescent is thinking about what 
she plans to do after high school, she will be better prepared for that next 
stage of life.

Your teen might not be naturally motivated to learn adaptive skills. 
It’s OK to set up a reward system for doing chores and using good 
hygiene. If your adolescent has an IEP, it’s a good idea to incorporate daily 
living skills into his IEP goals. This could include learning how to ask 
for help, monitor time throughout the day, choose a healthy lunch, and 
so on. Adaptive skills are part of everyday life and occur in all settings 
throughout the day. Use every opportunity to teach these skills to your 
adolescent to help prepare him for the next stage of life.

seCond resourCe: eduCAtIon In soCIAl skIlls

The key here is explicit teaching of what seems to us to be intuitive. 
While neurotypical children develop social skills fluidly and without 
conscious direction (we call that “implicit” learning), the individual 
with ASD learns “explicitly”—through verbalizing. Thankfully, that can 
work!

We’ve learned through much research and trial and error that we 
can teach and promote social skills and social behavior. Some children 
will be able to learn those social skills successfully through methods dis-
cussed in Chapter 5, such as therapies based on applied behavior analysis 
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(ABA). By reinforcing your young child’s attention to the social world, 
those methods help the child or teen attend more regularly and soak in 
that valuable social information that helps him learn about emotions and 
communication—key parts of the social world. As we noted, by scaf-
folding your child’s social interaction, ABA-based therapies teach him to 
navigate social interactions successfully. Over time and repeated success-
ful practice, your child will develop the skills to both use social skills and 
track social cues so that his learning of social norms and communications 
becomes a lifelong process.

But for most of you, there is still more work for your youngster to 
do during the teen years. Maybe the availability of ABA for your child 
was limited when she was younger. The good news is that it’s not too late 
for your teen to benefit—we can still apply those principles of reward-
ing social behavior, but now we combine that with even more explicit 
explaining and teaching of social cues and norms through particular 
social skills curricula. (Validated and specific manualized programs are 
available in major university-based centers and autism clinics; see the 
Resources for a list of such clinics.) If they are not available in your area, 
you may still find a counselor who provides the same method and can 
help you transfer it to home.

These social skills programs range greatly in their scope and delivery 
method, but they typically involve a didactic (classroom-like teaching/
explaining) component regarding what the value and purpose of a par-
ticular social skill component is, the opportunity to practice that skill in 
structured and unstructured ways, and explicit reinforcement and recog-
nition for successful use of that skill.

For example, one session of a group-based social skills program may 
include a brief outline of the value of back-and-forth conversation and 
what that looks like. There may then be an activity such as conversation 
pong, where partners have to practice having a conversation about a par-
ticular topic while passing a ping pong ball between them. The receiver 
of the ping pong ball can’t throw it back until he makes a statement 
that builds on the thrower’s comment. During that activity, the clinician 
would reinforce success in learning the skill through an explicit point 
system and verbal recognition of the natural contingencies (e.g., “Joseph, 
you get a point for asking what kind of pizza Billy liked when he said he 
liked pizza . . . and did you see how excited Jarod got when he was able 
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to tell you about mushroom pizza?”) Then, following the activity, dur-
ing an unstructured portion of the session, such as during a snack, the 
clinician reinforces successful use of that social skill during naturalistic 
interactions.

Those are the elements typical of social skills curricula, but these 
programs can vary in setting (in the clinic or at school), in frequency 
(once a week or several times a week), size (dyad or group), scope (focus on 
broad skills or just one aspect such as theory of mind), who is involved 
(child-only group or child and caregiver concurrent groups), and who is 
the active agent (clinician delivered or peer mediated).

A recent summary of data from 19 randomized controlled trials of 
clinician- facilitated, group-based social skills interventions for teens with 
autism reveals a modest effect of these types of social skills interventions 
on social competence. Interestingly, the degree of effectiveness of social 
skills interventions for people with autism is similar to the effectiveness 
of social skills training for individuals with ADHD and schizophrenia, 
but much larger than the effect size for schoolwide or afterschool pro-
grams for the general school population. This suggests that the efficacy 
of this type of intervention is really specific to those with particular chal-
lenges in developing specific skills involved in navigating the social 
world.

However, the greatest impact of social skills training was on the 
participants’ knowledge of social skills—the participants tended to learn 

social skills and reported that they 
had learned them, but not necessarily 
that they used these new skills. This 
may be why parents and teachers who 
evaluated the effects didn’t report 
observing much increase in social 
skill competence.

Besides clinician- facilitated training, there are interventions sup-
ported through the inclusion of typical peer models. The rationale behind 
these approaches is that by having typically developing peers model or 
prompt particular social skills, such as in a school setting, the partici-
pants with autism can learn the skills in an inclusive environment, and 
the interaction can promote further social engagement between students 
with autism and their peers. Recently a review of 14 studies suggested 

Ongoing social skills 
training is invaluable to teens 
facing new social challenges 

now and into adulthood.
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that this is a promising approach for promoting improved social inter-
actions between students with ASD and their peers in school settings. 
But it’s important to note that each study included only one teen with 
ASD. Still, the skills taught were being used in the schools outside of 
that social skills class setting and were maintained over time. While this 
peer-based approach to social skills instruction is still relatively new, it 
appears to show promise.

tHIrd resourCe:  
tIMe MAnAgeMent And orgAnIzAtIonAl skIlls

Transitioning between classes, staying on top of homework, and navigat-
ing the halls, lockers, and schedule changes are all part of daily life in 
high school. This challenge has two components. The first concerns the 
practical demands of time and organization, which rely heavily on execu-
tive functioning abilities. These are abilities that, as we discussed earlier 
in Chapter 4, science tells us are often developing differently and are less 
efficient in this situation for children with autism.

The second challenge concerns difficulties with changes, transitions, 
and disruptions to routine. This, as we discussed when talking about the 
concept of insistence on sameness in Chapter 2, is part and parcel of 
autism. These difficulties can result in emotions that might be difficult 
to manage in the moment and challenging behaviors that result from 
that emotional dysregulation. We’ll 
discuss action items to tackle that in 
the next section on emotion regula-
tion.

Addressing homework, schedule 
changes, and multiple class assign-
ments requires time management 
and executive functioning skills— 
abilities such as planning and hold-
ing different ideas in your mind so you can think about them. Executive 
functioning skills are critical for managing time, learning, and doing 
things like homework. A number of books help promote time manage-
ment for students, so we won’t spend too much time delving into this, 

High school presents a host 
of new time management and 
task- juggling challenges to all 
teens. For those with ASD, it’s 
even more important to learn 
organizational and planning 

skills and use them every day.
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but in the box on the facing page we highlight some of the key executive 
functioning tools that you (and most important, your teenager) can use 
for a successful learning experience in high school.

fourtH resourCe: eMotIon regulAtIon strAtegIes

Teens face a lot of situations that provoke emotional reactions that exceed 
their ability to manage. As we mentioned above, daily high school life 
requires transitions and regular disruptions to routines; sensory stimuli, 
such as loud noises or flickering fluorescent lights, can be overwhelming; 
and the rapidly changing social world can be nearly impossible to follow. 
All of these typical adolescent situations can tax a teen’s ability to regu-
late his emotional experience. For these challenges, however, there are 
some straightforward actionable approaches you can take.

Emotional Challenges Associated with Transitions

Dealing with unexpected changes or disruptions to routines and transi-
tioning from one activity to another (even as part of one’s daily routine) 
can be difficult for many teens with autism. For some, disruptions to 
routine or rapid transitions between classes can result in anxiety or oppo-
sitional behavior or even a tantrum. These emotional experiences can be 
very difficult to manage or resolve in the moment. It’s best to prevent 
the emotional meltdown before it begins. Helping your child anticipate 
and plan for unexpected changes can help your teenager navigate transi-
tions. Doing that means paying more attention to what is happening at 
your child’s school than you might have planned on for your high school 
student, so that you know when assemblies are occurring or when the 
math teacher will be absent. The easiest way to know what is going on for 
your high schooler is to establish a good relationship with your student’s 
special education teacher, school psychologist, or, if your child is not 
receiving any additional supports through your school, with a homeroom 
teacher or other engaged teacher on your child’s schedule. Nowadays, 
with e-mail and school websites, it’s easier to connect and find out what 
is happening with your child’s schedule.

To facilitate the need for rapid transitions between one class and 
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(continued)

Successful Time Management Tips 
for High School Students with Autism

 1. Make a to-do list every day. Start at the top of the list with the 
most important things and do those first. Check off the tasks as 
you complete them.

 2. Follow the Premack principle, which states that more probable 
behaviors will reinforce less probable behaviors. This means when 
there are things to be done, start with the tasks that are the least 
desirable and work your way up. Simply put, if your child likes 
playing video games, make sure that happens after he completes 
his chores. Even when both things aren’t particularly fun, ordering 
them with the least desirable task, or the one least likely to get 
done, first will increase the likelihood that both will be done. If 
your child prefers math over reading even a little bit, having her 
complete her reading homework first will increase the likelihood 
that she’ll finish both.

 3. Use an agenda. Have a master schedule that not only includes 
homework but also has other activities penciled in, including fun 
time and leisure activities.

 4. Have your child use spare minutes wisely. If there is homework to 
be done and there is some free time while waiting for the school 
bus, that’s the perfect time to do it.

 5. Figure out when your child works his best. If his brain can 
handle math in the morning, he’ll be more efficient doing math 
homework in the morning than at the end of the day.

 6. Start assignments early. Getting started on an assignment always 
works better than waiting until the last minute.

 7. Break tasks into manageable chunks. For many children with 
autism, a large assignment can seem overwhelming, but if you 
help them break down the assignment into manageable chunks, 
they can systematically chip away at each piece.

 8. Have your child spend a few minutes reviewing her notes every 
day. Easier said than done, but reviewing notes at the end of each 
day means less actual time studying come exam time.

 9. Make sure your child gets a good night’s sleep. We spent nearly a 
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another, your teen can use a straightforward approach that includes the 
same types of things that helped her when she was younger. Having a 
written or visual schedule can help an individual anticipate what is hap-
pening during any given day. Color coding can help highlight changes 
in the schedule.

Labeling the schedule by incorporating your child’s interests can 
be helpful. For example, 16-year-old Allen liked Marvel comics, so he 
labeled each day of his school week schedule with a different superhero. 
It was a simple task to paste a picture of his superhero at the top of his 
printed class schedule, and it promoted his interest in looking at and 
using his schedule. It also allowed parents, teachers, or counselors to scaf-
fold his anticipatory coping: they could ask him what Iron Man would do 
on Thursdays when math class came after physical education instead of 
lunch like it did every other day of the week; how would Iron Man deal 
with that change to his routine? Allen could use this method to visualize 
and anticipate and cope.

Other supports could include working with the school through an 
IEP or 504 plan. One tactic here is to add to the plan to allow for tran-
sitioning time to the next class before or after the actual class transition 
time. This will allow your child to move through the halls in a less sen-
sory stimulating environment. Or your child may benefit from a visual 
timer on her desk to help her track the time to transition to the next 

whole chapter espousing the virtues of sleep, so we won’t linger 
on this one, but suffice it to say that with better sleep comes 
more efficiency.

10. Establish good homework hygiene. That means having a setting 
free of distractions, establishing a homework routine and 
schedule, and taking care to stick to that so there aren’t incoming 
phone calls or text messages or siblings interrupting that time.

11. Work in shorter bursts. Our brains get tired and we don’t 
concentrate as well after 30–45 minutes of work. Plan for a short 
break to get up, walk around, move the body for a few minutes to 
refresh, and then begin working again. These breaks will actually 
make your child more efficient.
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activity. School personnel will likely have other potential supports like 
this that they can offer once the goal is named.

Emotional Challenges Associated with Sensory Overstimulation

As we’ve discussed throughout this book, sensory sensitivities are part of 
the diagnosis of autism. These sensitivities vary by child, but often we see 
sensitivities to loud sounds (e.g., fire alarms), particular sounds (e.g., buzz-
ing fans), touch (e.g., unexpected bump by another student in a crowded 
hallway), sights (e.g., fluorescent lights), and smells (e.g., particular foods). 
These sensory sensitivities can be distracting, be stressful, and cause emo-
tional outbursts. Accommodations for these types of sensory sensitivities 
can be a practical intervention to reduce emotional dysregulation for your 
child. Accommodations can include using earplugs or headphones, using 
sunglasses or simply wearing a hat to block out brighter lights, and hav-
ing a quiet room available to take a break from the sensory stimulation. 
By working with your child’s school you can incorporate accommoda-
tions like these, ones that are specific to your child’s challenges, directly 
into her individualized education plan.

Emotional Challenges More Broadly

There are a couple of therapeutic approaches you can take to managing 
emotions. First, there is considerable evidence in the literature supporting 
the effectiveness of CBT in managing anxiety and depression. Applying 
CBT to multiple emotional problems also has support from randomized 
controlled trials. When applied to autism, there is similar support for its 
effectiveness. It’s important to note that CBT-based therapies require suf-
ficient cognitive abilities to reflect on one’s thoughts and behaviors and 
motivation to change. Many psychologists use CBT to teach children, 
adolescents, and adults to learn to manage their emotions. This includes 
helping adolescents who have emotional outbursts or whose emotional 
response seems out of proportion to the situation, as well as those who 
are struggling with anxiety and depression. If this is an area of concern 
for you, consider contacting a psychologist who works with adolescents 
with ASD in your area.

The second approach that is starting to receive some support in the 
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literature is teaching mindfulness. In mindfulness-based therapies, the 
focus is on training a person to focus his attention on the present 
moment in a nonjudgmental way (“I recognize that I’m feeling angry, but 
that feeling is neither good nor bad. It just is the feeling that I’m hav-
ing”). That focus may be on sensations in the body, thoughts, or feelings, 
but regardless of the focus, the sensations or cognitions are not to influ-
ence behavior in that moment. The active ingredient of mindfulness-
based therapies involves increased 
emotional awareness and the associated 
improved emotional regulation. A 
2018 review highlights mindfulness as 
an alternative for teens and adults with 
autism because during high- stress situ-
ations the skills taught by CBT therapies can be hard to implement in 
the moment. Although there is still limited empirical support for 
 mindfulness-based therapies, this approach shows promise.

fIftH resourCe:  
supportIng sexuAlIty In your teenAger wItH AutIsM

Early claims that individuals with autism were asexual were a myth: it 
is well established that most individuals with autism very clearly want 
romantic and sexual relationships despite outward behavior that may not 
convey that. Just like their typically developing peers, adolescents (and 
adults) with autism show the whole range of typical to problematic social 
behaviors.

However, there are some critical differences for teens with ASD. 
Teens with autism tend to have greater difficulties adapting to the physi-
cal changes associated with puberty and tend to experience more anxiety, 
distress, and loneliness than their typical peers; this transition is particu-
larly problematic for girls with ASD.

The research also tells us that your child’s sexual development is 
likely to be different from that of his peers. Reasons for that include the 
social challenges that are part and parcel of autism, reduced opportuni-
ties for formal sex education, and an increased rate of diversity in sexual 
orientation and sexual identity satisfaction among today’s youth. Most 

Mindfulness offers a 
relatively new way for teens 
on the spectrum to manage 

emotions in the moment.
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important, although your child with ASD will experience key differences 
and challenges unique to him, avenues and supports can be put in place 
to increase the likelihood of a healthy sexual development and identity.

The first reason that your child’s sexual development will differ 
from that of her peers is tied specifically to the social communication and 
interaction challenges, which can affect her ability to use social informa-
tion and thus to keep and maintain friendships. Fewer peer relationships 
and less relationship experience mean fewer opportunities to practice and 
learn how to use social information to guide behavior—a kind of self- 
reinforcing circle.

The same logic holds in the challenge of navigating the develop-
ment of sexuality and sexual behaviors— difficulty tracking the social 
cues and fewer opportunities to practice those skills, in a self- reinforcing 
loop. This is reflected in what the research says about rates of sexually 
problematic behavior in ASD. Systematic reviews report higher rates of 
problematic behaviors for individuals with autism, such as public mas-
turbation, indecent exposure, voyeurism, and fetishism. These are likely 
related to failure to notice social norms and expectations. Now, most 
youth with ASD still don’t engage in these behaviors. By “higher rates” 
we mean compared to what is observed in the typical population. For 
example, surveys of young adults with autism and intellectual disabil-
ity suggest that 25–30% engaged in inappropriate sexual behaviors at 
least once. Engaging in behaviors that fall out of the social norm makes 
sense if you’re not able to use clues in your social environment to help 
guide your own behavior. If you’re not able to pick up those clues through 
observation, it’s critical to get that information in other, more formal 
ways. However, unfortunately, formal educational approaches are hap-
pening less for students with autism rather than more. Fortunately, there 
are ways to fill that gap:

Communication

First and foremost is establishing and maintaining open communication 
with your teen. Talking about sex is not easy for many people, but doing 
so in an open, calm manner is critical for keeping communication lines 
clear. Having clear lines of communication with your teenager means that 
you can be available to answer questions and provide education, feedback, 
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and guidance, just as you would with any topic facing a teenager, from 
driving to studying. That open communication will mean that you can 
help promote healthy sexual behavior and positive behavior in romantic 
relationships and answer questions about gender identity. As difficult as 
it may be, it is triply critical for your child because your child is not able 
to pick up information about sexuality and romantic behavior informally 
or formally elsewhere. Essentially it is either you or the Internet. And, 
we’re going to put our money on you. If you’re not comfortable with these 
types of conversations, then seek out those who are, such as a clinician 
with expertise in autism and adolescence.

Among the topics that you or another trusted adult will want to 
discuss with your adolescent are (1) understanding the difference between 
public and private behavior (including the topic of masturbation); (2) who 
should be able to touch your child and where; (3) proper and improper 
names of body parts and when it is appropriate to use these terms; (4) the 
concept of personal space; (5) how to avoid situations that are high risk 
for sexual or physical abuse, and what to do if someone does something 
inappropriate or harmful; and (6) what dating is and how to do it. These 
are not one-time conversations but rather an ongoing, open dialogue with 
some topics visited frequently. Hopefully, your adolescent’s school will 
offer educational programs about sexuality, as discussed next.

Sex Ed

The research shows, unfortunately, that your child with autism is less 
likely to get the same degree and type of sexual health education as other 
teens. The reason for this discrepancy is unclear. It has been hypothesized 
that problematic behaviors and attentional problems in the school limit 
opportunities in the classroom, and so sexual education is dropped from 
the schedule in favor of other parts of the curriculum. Another proposed 
reason is that teachers are not comfortable providing sexual health infor-
mation for students with autism. Turns out that surveys indicate this is 
true for parents as well—so you’re not alone if you are wondering how 
to go about having conversations on sexuality with your teen with ASD.

So, where are teens with autism getting their information about 
sexuality? Research indicates that teens and young adults with autism are 
looking to the Internet for sexual education to fill the gap. While some 
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of that information could be appropriate, accurate, and constructive, it’s 
just as likely, perhaps more likely, that it’s inaccurate and problematic. So 
having fewer opportunities for informal (e.g., through observing social 
behavior) and formal (e.g., sexual education at school) sexual health edu-

cation puts your child doubly at a 
disadvantage relative to typically 
developing peers.

The good news is that in 
response to the observed lack of 
sexual health education teens with 

autism are receiving, autism- specific programs are beginning to be devel-
oped. One such program is called Tackling Teenage Training. There is no 
empirical evidence to support one program over the other, but participat-
ing in a program that provides clear, accurate information and promotes 
communication may prove particularly helpful. Given the higher rates of 
sexual orientation diversity and gender dysphoria that researchers have 
found in individuals with autism, such a program could be incredibly 
important for your child, especially if it helps promote a healthy sexual 
identity that best fits with your child’s self- concept and not one that is 
shaped simply by perceptions of what is socially acceptable in the general 
population. (Gender dysphoria refers to distress resulting from a discon-
nect between one’s assigned gender and one’s own experienced gender 
coupled with the persistent desire to be of another gender.)

Take Questions about Sexual Identity Seriously

Much of the research on sexual orientation and gender dysphoria in people 
with ASD has focused on teens and young adults with autism who have 
cognitive abilities falling in or above the average range and who were able 
to communicate their sexual orientation and experience of their gender 
identity, so it’s important to consider these findings in that context. We 
have less insight into the experience of individuals with autism and intel-
lectual disability who are less able to articulate their inner experience.

A recent systematic review and meta- analysis of studies involving 
anonymous surveys of over 1,000 young adults with autism found higher 
rates of homosexuality and bisexuality than in the neurotypical popu-
lation. Study rates vary, but between 15 and 35% of participants with 

Open, direct communication 
about sexuality and autism- 

specific sex education programs 
are essential to your teen.
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autism reported having an exclusive homosexual or bisexual orientation. 
This is significantly higher than the reported rates in the neurotypical 
population in the United States and Britain, which at the time of those 
studies in the early 2000s were 4.6% and 5.4%, respectively.

Although there are fewer studies that examine sexual orientation 
across genders, the existing studies suggest that this pattern is more pro-
nounced for females than males. Why is this? Some theories suggest that 
because of limited opportunities and experience with romantic partners, 
individuals with autism may not identify gender as a relevant character-
istic for choosing a partner, may have a limited understanding of what 
the concept of sexual orientation means, or might not understand or care 
about what sexual orientation norms exist in society. Given recent 
advances in the neurobiology of autism, such as what we discussed in 
Chapter 4, some scientists hypothesize reduced rates of heterosexuality in 
females with autism might result from elevated rates of testosterone dur-

ing fetal development; however, this 
hypothesis does not account for higher 
rates of homosexuality in males with 
autism.

As we mentioned above, gender 
dysphoria refers to distress associ-
ated with a discrepancy between one’s 
assigned gender and one’s own expe-

rienced gender along with the persistent desire to be of another gender. 
Although research into gender dysphoria is relatively new, science tells us 
that individuals with autism have a much higher rate of gender dysphoria 
than the typical population. In the typical population the rate of gender 
dysphoria is somewhere between 1 in 10,000 and 1 in 20,000 birth- 
assigned males and 1 in 30,000 to 50,000 females. Like the diagnostic 
rates of autism, the rates of gender dysphoria are on the rise. It is unclear 
if this rise reflects a true increase or simply reflects that transgender care 
and support is more culturally accepted and visible. The rate of gen-
der dysphoria in autism varies by study, but a recent systematic review 
of studies of autism and gender dysphoria including almost 1,500 chil-
dren and adolescents suggests co- occurrence rates between 3 and 14%. 
This is remarkably higher than the typical population rate. This area 
of research is very new, and there is no agreement on why there is an 

Issues of gender identity 
and sexual orientation come 
up more often for teens with 
ASD than others and should 

be sensitively addressed.
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overrepresentation of gender dysphoria in autism. Several proposals are 
out there, but none are definite. One idea is that it relates to increased 
exposure to androgens in utero, a reflection of rigid thinking patterns or 
preoccupations, or the result of a differential gender identity developmen-
tal pattern. However, these are all speculative; none of these proposed 
hypotheses have any specific evidence to support them. Further, there is 
little scientific consensus on the diagnosis and support for gender dys-
phoria and autism. More research clearly needs to be done in this area so 
that we can develop tools to provide the most appropriate support for this 
unique population.

For now, you will need to check your own assumptions about your 
child’s sexual orientation as there is a greater likelihood that your child 
might have questions about this, and you’ll want to support her. Relat-
edly, while the majority of children with autism do not struggle with 
distress associated with their assigned gender, many do. Do not hesitate 
to seek help from a clinician with expertise in autism. The diagnostic 
process regarding gender dysphoria is complicated in autism, and sup-
ports and options for individuals should be reviewed with a clinician who 
has expertise in autism and an understanding of the specific needs of this 
unique group of individuals. For a summary of action steps you can take, 
see the box on the following page.

sIxtH resourCe: tHe trAnsItIon plAn—A key CoMponent 
of AdolesCenCe for your CHIld wItH AutIsM

Adolescence can be a time of storm and stress, but one that can be weath-
ered with a targeted focus on social skills, some preplanning and execu-
tive functioning tips, and straightforward, clear communication. How-
ever, you need to take the critical 
action step of developing a transition 
plan. You want to have that plan in 
place prior to adulthood, so start 
working on it while your child is 
still in the early years of adolescence. 
The checklist on page 233 is a tool for developing your plan and keeping 
track of progress.

A well- thought-out, person- 
centered transition plan is 

key to your teen’s success in 
moving into adulthood.
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Steps You Can Take to Promote Healthy Sexuality 
in Your Teen

1. Communication. Establish a safe opportunity to have a dialogue 
about sexuality.

2. Sexual education. Ensure that your child receives formal sexual 
education.

3. Take seriously questions about sexual identity. Be open and aware 
that your child has a higher than average likelihood of having a 
diverse sexual orientation or gender dysphoria and provide an 
environment for your child that supports this.

4. Provide special attention for girls. The research suggests that 
females with autism are engaging in more sexual behavior than 
their male peers despite lower reported sexual drive and interest. 
This mismatch suggests that our female teens and adults with 
autism have a greater vulnerability with regard to achieving 
healthy sexual relationships. We’ve already discussed challenges 
in understanding and using social cues to guide healthy behavior 
and having fewer peer relationships to practice social interactions, 
so it makes sense that choosing romantic partners and avoiding 
unhealthy sexual relationships will be difficult for both girls and 
boys with autism. Additionally, new research on girls with autism 
suggests that girls tend to use social scripts more than boys to 
guide their social behavior. Unfortunately, there are few social 
scripts for appropriate private sexual behavior in our culture, 
leaving our teenage and adult females with autism without 
a key crutch for engaging with the social world. So, for your 
female teenager with autism, we reemphasize the critical need 
for communication and appropriate sexual education but also 
recommend that you provide concrete social scripts regarding 
appropriate sexual and romantic behavior, which will help guide 
your daughter’s behavior and promote healthy sexual and romantic 
choices.
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Adult Transition Checklist
The following checklist outlines the steps you will want to take to establish 
your transition plan and to help track your steps to success. As you collabora-
tively work through the steps to success with your transition team, you will 
want to establish a timeline for your key processes and complete any necessary 
applications (for funding, housing, etc.) in the appropriate time frame.

Activity
Learn 
more

Put in 
place/
apply Questions To do

Due 
date Done

Evaluate your goals and 
your child’s goals

Establish your transition 
team

Draft your child’s profile

State developmental 
disability agency

Supplemental Security 
Income

Medicaid

Guardianship

Financial planning/trust

Education

Employment

Day program/
community 
engagement

Residential support/
housing

Healthcare (primary 
care provider, 
psychiatry, other) 

Voter registration

Selective Service 
registration

Advocacy

Transportation
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Retrospective parent interviews all highlight effective transition 
planning as the key factor in adult success. This makes sense given that 
science tells us that the best predictors of success in adulthood for indi-
viduals with autism are improved social skills, the identification of goals 
and development of self- advocacy skills, strong collaborative supports in 
place, and an understanding of career options. These components of a 
strong transition plan are all described below.

As you did when your child’s original treatment plan was designed, 
for this transition plan you will assemble your team, you’ll marshal your 
resources, and you’ll forge a path that is specific to your child’s needs and 
strengths. It may seem overwhelming to have to do this again. “Wait, 
what? I’m getting ready to start breathing a little easier as a parent!!” You 
may see other parents have more free time as their children gain more 
independence. Just like when you started your treatment team, you’ll 
want to muster supports for yourself and make sure you’re taking care of 
yourself by using the same tools described in Chapter 5 (also see the box 
on the facing page).

The transition plan is going to look different for each individual, 
much like the unique treatment plan you established when your child 
was first diagnosed. Consider the following three points to ensure that 
the transition plan is a good fit for your individual teen: What are your 
child’s goals? Who should be on the transition team? What supports do 
you need to put in place?

What Are Your Child’s Goals?

Think about your child’s goals and also your goals for your child. One 
way to think about this question is to have the transition plan team ask: 
Is the target to support independent living or to support lifelong learning 
but not necessarily independence? Some teens with autism may success-
fully live independently as adults, and the transition plan can include 
steps to take to achieve that goal. Others may not be able to develop the 
skills to live independently, so the transition plan will focus on how to 
help your child live the fullest life that he can live with as much inde-
pendence as possible.

The factors that will come into this decision making include the 
degree of your child’s core autism challenges (communication ability, 
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social skills, restricted and repetitive patterns of behavior), cognitive abil-
ity (IQ), behavioral disturbances, mental health problems (e.g., anxiety, 
depression), medical problems (e.g., epilepsy, sleep problems), adaptive 
skills (self-care, life skills), and access to supportive services (e.g., case 
management or community support). For some children, determining 
the appropriate target can be an easy process; for other children it may 
not be so easy to determine what is most appropriate. This is a tough 
question to ask as a parent. For some parents it may be easy to identify 
the appropriate target, yet hard to come to terms with. If you’re in that 
camp, you’re not alone. One of the most common fears we hear from 

The Transition Age and Your Own Self-Care

Transition is a process, and it can be stressful. In fact, it may seem as 
stressful as the time after you first received your child’s diagnosis and 
began activating your resources and pulling together a road map for 
your child’s treatment plan. Here are a few questions to ask yourself 
and a few suggestions to help guide how you’re going to take care of 
yourself during this transition process.

1. What are your ideas about what disability is? Do you hold 
assumptions about what disability means for your child’s 
life as an adult? Clarify your principles and explore your own 
assumptions around disability.

2. What are the short- and long-term goals that you have defined as 
a caregiver, and what are your child’s short- and long-term goals? 
Break the goals down in terms of a timeline.

3. Let your principles (and not your assumptions) and your and your 
child’s goals drive your actions.

4. Realize what things you have control over and which you don’t. 
Ignore the ones over which you have no control.

5. Plan what steps you need to take to reach your goals and write 
them down. These steps are the framework of your transition 
plan.

6. Finally, find like- minded people who share your principles and 
who have the same goals. They will be a marvelous support for 
you.
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parents whose children seem unlikely to live independently involves what 
their children will do when they are no longer able to take care of them. 
This may be almost a universal fear for parents of youth with autism. 
That fear can get in the way of choosing the appropriate target, so an 
honest appraisal based on the challenges your child may or may not have 
will help you and the transition team determine the appropriate target.

As part of transition planning it is important to develop your child’s 
personal profile. This profile will include your child’s personal life story 
highlighting important events and relationships and other aspects of your 
child’s life that have helped shape her. This helps set the stage for iden-
tifying the personal preferences, strengths, and interests of your child. 
Identifying critical life events and relationships helps to make sure that 
none of your child’s interests and preferences are left out. Sometimes it’s 
difficult for children with autism to identify goals, dreams, and prefer-
ences, so developing your child’s profile helps your team fill in those 
missing pieces. During your transition planning meeting you will then 
review your child’s personal profile, discuss your child’s current environ-
ment, brainstorm visions for the future, identify obstacles and opportuni-
ties, and identify strategies and discuss short-term action steps.

Who Should Be on the Transition Team?

You’ll want to assemble a team of individuals engaged and involved with 
your teenager. Just as in the treatment team planning you did when your 
child was diagnosed, this process involves a team of people who care 
about your child, working together to help him move forward to reach 
his goals. This team would include your child, you, other engaged care-
givers, your child’s teacher, and, depending on your target, may include 
a school psychologist, an employment expert, a case manager at a state 
developmental disabilities agency, or a vocational rehabilitation coun-
selor. You’ll want to include individuals who can identify the unique 
challenges your child faces to ensure these will be addressed.

Your child is the key person on your transition team. A person- 
centered planning approach ensures that the plan has your soon-to-
be-an-adult child’s goals at the center of the target. A person- centered 
planning approach includes your child fully, helps to uncover how she 
wants to live her life, and identifies what supports are needed to help 
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create a meaningful and productive life. Your person- centered transition 
team should meet regularly to discuss progress and identify strategies to 
reach those goals, and everyone on the team should take action to make 
sure that strategies discussed in meetings are implemented. There are 
some helpful websites on transition planning you might consult; see the 
Resources at the back of the book.

What Supports Do You Need to Put in Place?

Identifying or creating natural supports will be a key component of your 
transition plan, and science suggests that a strong, supportive community 
combats isolation and the development and exacerbation of mental health 
concerns while bolstering development and growth. You can imagine 
these supports forming four concentric circles with individuals in each 
circle who can help support your child and promote her ability to reach 
her goals (see the diagram on the following page). Of course, the person- 
centered planning approach you’ve taken to identify your child’s targets 
and goals will make it clear what supports you will need for your child. 

The federal laws about education provide key supports you can take 
advantage of for your transition-age child during the teen and young 
adult years. The Individuals with Disabilities Education Act (IDEA) 
mandates the right to public education for all eligible children ages 3–21 
years, and IDEA makes schools responsible for providing the supports 
and services that allow this to happen. That means your child with ASD 
may qualify for special education services through age 21. One goal of the 
public education supported by the IDEA is for students to be prepared 
for employment and independent living when they graduate. That means, 
depending on your child’s transition plan, this preparation process can be 
a key part of your child’s educational program. IDEA requirements are 
generally facilitated through the IEP process, which must include transi-
tion planning for all special education students by age 16; see the box on 
page 239.

To determine if your child should be given a diploma prior to age 
21, your child’s IEP team may not rely solely upon whether she has com-
pleted the sufficient number of credits and coursework for graduation. 
The team must also consider whether your child is prepared for further 
education, employment, and/or independent living. Your child’s IEP team 
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must consider whether her transition goals have been met and whether 
there is a need for continued transition services to help her achieve the 
desired goal upon graduation. The team then must identify the services 
needed to achieve that goal. It’s possible for a student to earn enough 
credits to graduate but not have met his IEP goals related to transition. In 
such situations, the student should remain in school. Sometimes disputes 
arise about this. If there is a dispute about whether the transition plan is 
appropriate or whether your child should receive a diploma, you may file 
for mediation and due- process proceedings as outlined in the IDEA law.

This educational transition plan is important to put in place during 
your child’s teenage years because all the legal rights that you as parents 
have regarding special education services for your child are turned over 
to your child at age 18. If a guardian has been appointed prior to age 18, 
then the guardian retains the rights, not the student. However, a student 
who is his own legal guardian may be identified as unable to provide 

What Should Be Included in Your Teen’s Transition IEP?

The goal of special education services is to provide students with the 
transferable skills, competencies, and real-life experiences neces-
sary to excel during and after high school, such as in an employment 
or a higher education setting. This means that your transition IEP will 
include:

•	 A description of your child’s strengths and present levels of aca-
demic achievement and functional performance

•	 Measurable postsecondary education goals

•	 Corresponding IEP goals that enable the student to meet postsec-
ondary education goals

•	 Clearly stated descriptions of the transition services needed

•	 A timeline for achieving goals

•	 The identified responsible people or agencies to help with those 
goals

•	 Clarification of how those roles will be coordinated

•	 A plan for identifying postgraduation services and supports and 
obtaining the necessary funding to access them
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obtaining the necessary funding to access them
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consent for his own education, so there is a process in place for parents to 
maintain a decision- making role even if a student maintains legal guard-
ianship over his education. In the next chapter, we’ll provide information 
about guardianship and other legal issues about adulthood.

Remember, each family and individual who transitions into adult-
hood will take a different path. Some teens may graduate high school 
and move on to postsecondary education. Some may pursue employment 
and live independently. Others may remain living at home or move into 
a supported living situation and require more substantial daily support. 
Each path will be unique. But by educating yourself about the key com-
ponents, such as employment, housing, finances, and legal considerations, 
you can develop a meaningful transition plan and use that to guide the 
process as your child crosses the threshold into adulthood. The follow-
ing chapter will focus on how to support your adult with autism across 
the various domains of postsecondary education, employment, housing, 
mental health issues, guardianship, finances, and self-care.


Take-Home Points

•	 Teens with ASD encounter a host of new situations and new 
de mands on their less highly developed social skills. They need lots 
of support from parents, educators, clinicians, and peers at this 
stage of life.

•	 Sexuality has too often been ignored in autism. Fortunately, this 
is changing, and sex education programs designed specifically for 
teens on the spectrum are being developed. It’s important to pro-
tect the safety and emotional and physical health of teens with ASD, 
who struggle more than other teens, especially girls with ASD.

•	 Now is the time to work hard on your child’s ability to complete daily 
routines and functions that are necessary for any degree of indepen-
dence in adulthood, from household chores to personal hygiene to 
managing work, transportation, and housing. Look for opportuni-
ties to practice such skills while your son or daughter is still a minor.

•	 As your teen approaches adulthood, it’s essential to set realistic 
goals together and plan for them step by step, using all the resources 
at your disposal. Research has found that a transition plan is key to a 
successful adulthood for those with autism.
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10
AdultHood And AutIsM

Let’s take a moment to review what we know about what happens when 
children with autism grow into adults. A recent systematic review of 25 
studies following children diagnosed with autism during childhood and 
then into adulthood suggests that social functioning, cognitive skills, and 
language abilities remain relatively stable, with some exceptions showing 
loss of previously attained skills (perhaps because supports and therapy 
have been removed) and some individuals continuing to gain new skills. 
The picture looks brighter for adaptive functioning, those everyday skills 
we use to be independent. These tend to improve for most individuals as 
they become adults. This means the prognosis for independent or semi- 
independent functioning is better for many individuals than we thought. 
Also encouraging is that, while most children maintain the diagnosis 
of ASD into adulthood, the severity of autism- related symptoms often 
improves. Core challenges in social communication and repetitive and 
restricted behaviors tend to decrease as individuals become adults. Across 
all studies, mental health concerns, such as anxiety and depression, were 
found to be common, persisting into adulthood and tending to worsen 
if the adults are isolated. One important conclusion of this review is that 
inclusion in the community, rather than isolation, is paramount.

The data also tell us that although there is a clear recognition that 
individuals with autism can make substantial and meaningful contri-
butions in the workplace, adults with autism are employed far less fre-
quently and consistently than adults without autism. Rates of employ-
ment vary by study, but researchers have consistently found that only a 
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little over half of adults with autism have held a job and fewer than 25% 
have full-time work. Generally, adults with autism work fewer hours and 
receive lower rates of pay than coworkers and tend to have jobs below 
their skill level.

Housing goes hand in hand with employment. The data regarding 
housing also tell a sobering story. Although findings vary by study, gen-
erally speaking, fewer than a third of adults with autism live indepen-
dently in their own home. Around 20% live at home with their parents, 
while about half are living in a shared living situation with a room-
mate or housemates. The remainder of adults with autism are living in a 
range of licensed agencies, residential facilities, or group homes. The top 
concerns about living on one’s one, from the perspective of adults with 
autism, focus on the ability to pay for housing. The fear of isolation, of 
having inadequate support or continued care from family, are all in dis-
tant second place relative to the financial fears associated with living on 
their own.

While these survey data paint a challenging picture for adulthood, 
the findings are not all discouraging. First of all, keep in mind that the 
adult outcomes in this review are for adults who received their diagnosis 
and initial treatment 15–30 years ago. Our ability to diagnosis and pro-
vide appropriate intervention for individuals on the autism spectrum has 
substantially changed over the past few decades. We would anticipate that 
the adult outcomes of people who are children now will be much better. 
Second, the data suggest that outcomes for autism in adulthood are going 
in the right direction. Employment opportunities are increasing, 
and increasing numbers of provid-
ers are developing expertise and 
 experience in working with adults 
with autism to address their men-
tal health concerns. Postsecondary 
education programs are expanding 
to support success for individuals 
with autism in academic programs. 
Novel housing opportunities promote independence. These developments 
mean that resources are increasingly available to support your adult child’s 
ability to continue learning, to gain skills, and to continue to be a vital, 
included part of the community and achieve her goals.

Independence does not come 
easily to adults on the spectrum, 
but many are more independent 
today than we used to think was 
possible, and many keep gaining 

adaptive skills as they age.
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How CAn you Help your young Adult suCCeed?

Let’s review the important to-dos to promote success for your adult 
child with autism, whether that be concerning postsecondary education, 
employment, housing, medical and mental health care, or financial and 
guardianship information.

Postsecondary Education

While education after high school is not the right fit for every child, it 
may be the appropriate target for your child. If a focus on postsecondary 
education is one of your child’s goals and the transition team that you’ve 
assembled is aligned with this target, a range of postsecondary educa-
tion options is available. We can break these opportunities down into 
three main types: mixed/hybrid models, substantially separate models, 
and inclusive individual- support models.

In the mixed/hybrid model, students with ASD participate in social 
activities and/or academic classes with students who don’t have disabili-
ties. The curricula at times are augmented with classes focused on build-
ing adaptive skills, sometimes referred to as “life skills” or “transition” 
classes. This model typically provides students with supported employ-
ment experience either on or off campus.

In the substantially separate model, your young adult with ASD would 
participate only in classes with other students with disabilities. These 
classes are sometimes referred to as part of a “life skills” or “transition” 
program. In these models, students may have the opportunity to par-
ticipate in social activities on campus and may be offered employment 
experience. The employment opportunities are often through a rotation 
of preestablished employment slots either on or off campus.

In the inclusive individual- support model, students receive individual-
ized services to support success in college courses, certificate programs, 
and/or degree programs. The courses and programs can be taken for credit 
or can be audited if college course work credit is not needed. The special-
ized services can range from support through an educational coach or 
tutor to additional supports through technology or naturalistic supports 
like those your student may have received as part of a 504 plan in high 
school. Your child’s vision, career goals, and unique needs would drive 
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the selection of services. The focus of this type of program is on establish-
ing a student- identified career goal that directs her course of study and 
employment experiences. Those practical, supervised employment expe-
riences could include internships, apprenticeships, or other work-based 
learning opportunities.

If you and your child are considering postsecondary education, it’s 
important to note that having an IEP or 504 plan does not automati-
cally result in accommodations for college entrance exams, such as the 
SAT, ACT, or Advanced Placement exams. So it’s important to know 
what is involved in requesting accommodations for these types of tests. 
Usually you can work with your child’s school to submit the accommoda-
tion requests, but you can submit a request directly without the school’s 
involvement if you prefer. The review process can take up to 2 months, 
so make sure to plan ahead. Information about the College Board exams 
and the materials for accommodation requests for students with disabili-
ties is available online at http://student.collegeboard.org/services-for- students-
with- disabilities.

Other critical information to consider is that your child’s IEP from 
high school does not extend into postsecondary education. Section 504 of 
the Rehabilitation Act of 1973, which prohibits discrimination based 
upon disability, provides protections for a “qualified individual with a 
disability,” as does the Americans with Disabilities Act, but “qualified” is 
a key piece of that sentence. In this instance, “qualified” means your child 
is capable of fulfilling the essen-
tial functions and requirements 
of the program, with or without 
“reasonable modifications.” So, 
there is some gray area there, but 
just as when you established your 
IEP for your child, communicat-
ing with the various professionals 
involved in your life and provid-
ing the necessary information to 
your child’s team will ensure that 
the reasonable modifications can be identified. Importantly, in postsec-
ondary education, to receive accommodations, your child must identify 
himself as having a disability, and you will have to specifically request 

Postsecondary 
accommodations and educational 

programs don’t automatically 
follow from the supports your 
child received in high school, so 
be sure to think ahead; applying 

and obtaining what your child 
needs to succeed in higher 
education can take time.
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accommodations. This may prove problematic for some of you who do 
not wish to label your child as a person with disabilities in the college 
setting. However, this is a requirement to request accommodations on all 
campuses that provide services.

That may seem like a lot to sift through, but there are also resources 
in the community to help you navigate the complexities of postsecondary 
education for your child with autism. There are private consulting com-
panies that assist families with autism in specialized college counseling 
or employment readiness, such as building skills for interviewing and 
on-the-job skills. These types of programs help students with autism and 
their families navigate the available college options prior to applying, 
during the application, and during college. Additionally, the many post-
secondary institutions around the country can provide assistance navigat-
ing the range of training and certification programs and individualized 
and group support services that are available. And more programs and 
services are being developed as we write this.

Employment

There are several factors that can help an adult with ASD be more suc-
cessful in obtaining and keeping a job. These include learning to be 
more independent (e.g., time management, personal care, meal prepara-
tion) and avoiding social isolation (i.e., engaging in frequent activities 
outside the home where one can learn to adjust to new environments 
and interact with others). Also, when an adult is struggling with anxiety 
and/or depression, it is important that the person get help, since mental 
health problems can interfere with an adult’s ability to function well in 
a workplace environment. As we mentioned earlier, anxiety and depres-
sion are common in adolescents and adults with ASD. There are also 
well- established treatments for these conditions, through both behavioral 
intervention and medicines. So seeking treatment is important for best 
outcomes for adults on the autism spectrum. Science also tells us that 
there are many other variables that predict successful employment (see 
the box on the following page). Some of them you can’t control, but others 
you can, such as establishing a strong transition plan that engages your 
child’s high school in working with the community to support placement 
after high school.
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The next section describes some of the ways you can help your child 
prepare for employment success.

It’s All about Preparation

Preparing to help your child succeed at work includes exploring career 
options. Finding a good match is key to your child’s successful employ-
ment. He can explore career options by volunteering at different places, 
getting an internship, or job shadowing. This of course requires effort 
and collaboration between families, schools, and employers.

Educate yourself about the different types of employment opportunities:

• First, there is competitive employment. This would be a full- or part-
time paying job where usually no long-term support is provided.

What Science Tells Us Are Some of the Best Predictors 
of Successful Employment for Adults with Autism 

That You Can Influence

•	 Better daily living (adaptive skills)

•	 Social skills

•	 Receiving career counseling in high school

•	 Transition planning, including job experience while in high school

•	 Contact by the high school with postsecondary vocational train-
ing programs or potential employers

•	 Matching interests, skills, and strengths of each person with a par-
ticular job

•	 Job coaching on interview skills

•	 Training and coaching opportunities related to specific skills 
needed for the job

•	 Availability of job mentors

•	 Training of employers on the unique needs of people with autism

•	 Willingness of the employer to provide environmental supports, 
such as changing the lighting or sound in the work environment

What Science Tells Us Are Some of the Best Predictors 
of Successful Employment for Adults with Autism 

That You Can Influence

•	 Better daily living (adaptive skills)

•	 Social skills

•	 Receiving career counseling in high school

•	 Transition planning, including job experience while in high school

•	 Contact by the high school with postsecondary vocational train-
ing programs or potential employers

•	 Matching interests, skills, and strengths of each person with a par-
ticular job

•	 Job coaching on interview skills

•	 Training and coaching opportunities related to specific skills 
needed for the job

•	 Availability of job mentors

•	 Training of employers on the unique needs of people with autism

•	 Willingness of the employer to provide environmental supports, 
such as changing the lighting or sound in the work environment
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	• Supported employment involves work in competitive jobs in which 
the individual receives ongoing support while on the job. The amount of 
supervision may be decreased over time as the person learns tasks associ-
ated with the job. This type of employment is usually funded through 
vocational rehabilitation agencies or state developmental disabilities 
agencies. For this type of employment, you will likely have to advocate 
strongly. By definition supported employment is intended for individuals 
with severe disabilities, and funding is often limited.

	• In customized employment job tasks or duties are negotiated with 
businesses based on finding creative ways to identify and use the 
strengths and abilities of the individual with autism. In this type of 
employment structure a unique relationship between the employer and 
employee is established. There are few organizations that facilitate this 
type of arrangement, so it will also likely require advocacy and work 
from members of your child’s transition team to get this process started 
as your child transitions into adulthood.

	• Finally, sheltered employment programs are those in a protected envi-
ronment that provides training and services to assist adults with autism 
in developing life skills as well as educational and prevocational skills. 
Again, these models are usually supported by state programs and subject 
to funding.

One young woman with autism whom one of us (Bernier) worked 
with, Suzanne, had an entrepreneurial mother who was very actively 
engaged in the community as a member of the chamber of commerce. 
Suzanne’s mother reached out to several area businesses to advocate for 
her daughter with autism. She highlighted her daughter’s meticulous 
attention to detail, strict adherence to rules and regulations (she used the 
word strict in place of “rigid,” which may have been more accurate), and 
consistent timeliness to highlight how productive her daughter would be 
in a business environment that did not require significant social interac-
tion. By doing this, Suzanne’s mother facilitated a customized employ-
ment position for her daughter, who has been happily working in the 
same setting for 6 years.

Aside from acquiring information about employment, it’s impor-
tant to check your own assumptions or messages you hear from others. 
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I worked with one mother who heard from her child’s school counselor 
that her child’s self-worth was connected to employment—that Joe, her 
child, would not be whole if he were not employed. However, there 
are very many happy people—with and without autism—who do not 
“work” for a paycheck but have a meaningful life through community 
involvement or work that is not typical. It’s critical that we rethink how 
we view employment so that it is not just about receiving a paycheck but 
about contributing to society in a way that engages with the community. 
It all relates to the person- centered planning in the type of transition 
plan discussed in Chapter 9. Joe’s mom worked with his department of 
vocational rehabilitation case manager to find a great position for Joe 
volunteering at a children’s hospital clinic, where he performed a number 
of supportive tasks (e.g., cleaning toys and testing materials, supporting 
clinic team- building activities, filing medical records). He was not earn-
ing a paycheck but was meaningfully contributing and engaged with a 
variety of individuals and reported being very happy in this placement. 
The goal in this case was to allow Joe to gain skills in a work set-
ting, even if only on a volunteer basis. Down the road, Joe can use the 
skills and experience he gained volunteering to apply for a paid job, if 
he wishes to do so.

Joe’s story is a good example of job matching. Joe’s cognitive impair-
ments and challenges with organization and time management, along 
with significant social deficits, made it difficult for him to initially suc-
ceed in competitive employment. He was not motivated by money but 
was motivated by his ability to help others and share sports facts and 
information with others. A volunteer position in an environment with 
flexible coworkers with a high level of education about autism and an on-
site employee who could manage Joe’s time for him was the perfect job 
match. And it turns out that the science on employment in autism sug-
gests that the most important consideration in helping your adult child 
with autism find a job is the job match.

When helping your child find a good job match, three broad areas 
must be considered: (1) your child’s interests, motivation, and skills; (2) 
your child’s learning style; and (3) the environmental demands, such as 
the communication, sensory, social, and organizational demands. Assess-
ing the motivating factor is also critical, and again you can fall back on 
the person- centered plan you have developed, because many individuals 
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with autism are not motivated by money. Your adult child’s motivation 
to work will be directly related to how much he enjoys the work he is 
being asked to do. When considering job options it will be important to 
assess for both the physical components (hours of employment, pay, leave, 
benefits, acceptable margin of error, production requirements, physical 
requirements, etc.) and the social components (clear job expectations, 
acceptable level of interaction with coworkers/supervisors, demands on 
communication skills, coworker training and support). Both physical and 
social demands will contribute significantly to the job match.

Importantly, both Suzanne and Joe found meaningful work, and 
despite significant social and behavioral challenges associated with their 
autism diagnosis, they were able to maintain lasting, successful jobs 
because of successful job matching, thanks to parental preparation, iden-
tification of key target goals through a strong transition plan, and an 
understanding of their motivation and skills and the demands of the job.

Day programs are available that can help promote inclusion in the 
community for individuals who are not able to function in a paid work 
setting. Day programs provide structured activities and specialized sup-
ports that allow individuals with autism to participate in non- 
employment- related activities on-site and in the community. These pro-
grams can be paid for privately, with state- supported respite dollars or 

Job matching has been shown in research to be critical to success 
in the workplace for adults with autism. The match needs to take into 
account not just the prospective employee’s abilities but also what the 

adult with ASD really likes and wants to do in a job.

Another key factor for success in employment is to find an employer 
who recognizes the skills and benefits that people with autism bring 

to the workplace and who is willing to provide the necessary supports 
that are required for success. These include (1) recognition that people 

with ASD are not likely not going to be highly skilled at conducting a 
typical interview, which requires a considerable level of social skills, 
(2) modifying the work environment, such as the format of the task, 
lighting, and sound levels, and (3) availability of a job coach and/or 

mentor to whom the adult with ASD can turn for training and support.
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with Medicaid personal care dollars, depending on what type of contracts 
the agency that runs the day program has. Many of the day programs 
require participants to bring a 
caregiver along if they are not 
independent in self-help skills 
(feeding, toileting, etc.). Across the 
day programs, parents enroll their 
child in the program/activities, 
provide transportation to and from 
the program (privately or via pub-
lic options), and arrange for a care-
giver if required.

The diagram on the facing page summarizes different approaches to 
maintaining engagement in the community for adults.

Housing

Housing is another critical component of adult life for your child with 
autism. As we mentioned at the start of this chapter, the literature states 
that adults with autism are living in a number of settings ranging from 
independent housing to residential programs and everything in between. 
The table on the facing page lists several housing options that are avail-
able to your child, and it is important to determine which model is right 
for you.

Residential options for adults with ASD vary by area, but they gen-
erally include: 1) continuing to live at home or residing in a 2) shared 
living situation, 3) in creative housing solutions, or 4) in an adult family 
home, group home, or assisted living situation.

Continuing to live at home works marvelously for some families. It 
means increased time spent with the family and a familiar setting where 
your child may feel most comfortable and be most successful. Provided it 
works for everyone in the family and aligns with the goals of your child’s 
transition plan, this may be the most appropriate fit. For an individual 
whose stated goal is to live independently, living at home may be a tem-
porary phase as all the other pieces are put in place to support successful 
living outside the family home.

Staff support is provided in shared living housing scenarios, including 

Even for those who can’t be 
employed, it’s important to 

have community involvement 
and structured activities. 

Preventing isolation through the 
use of day programs helps to 

prevent anxiety and depression 
among adults with autism.
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Community
Engagement

Volunteering

Employment

Education

Day
Programming

Ad Hoc
Activities

  CONSIDER:
1. Skills, interests, motivation
2. Learning style
3. Environmental demands
 of the job

  EXAMPLE OPTIONS:
1. Parks and recreation
2. Agency-sponsored activities
3. Word of mouth
4. Autism support groups

Structured activities
and supports to 

engage in the community

TYPES:
Competitive
Supported

Customized
Sheltered

Possible housing 
options Potential benefits Potential drawbacks

Living at home Increases time spent with 
family. Familiarity for 
individual.

May not align if target is 
independent living.

Shared living 
situation

Provides staff support. Costs associated with 
staffing.

Creative housing 
situations

Uniquely meet individual’s 
needs, interests, and goals.

Difficult to find or 
develop.

Assisted living 
situation 

Professional staff support. 
Availability of peers. 

Costs. Less oversight of 
staffing and individual. 

Group home setting Professional and 
institutional support. 
Availability of peers.

Costs. Less oversight of 
staffing and individual.
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the family home or a home the individual rents or owns. Funding for 
shared living scenarios can come from Section 8 (see below) or other state 
funding, and caregivers can be hired either by residents or parents.

Creative housing scenarios refer to several different approaches to 
managing housing, such as sharing an apartment with a roommate who 
provides support in exchange for reduced rent. Online matching pro-
grams support these types of programs. Other creative housing situations 
include settings such as a farmstead—a working farm for adults with 
disabilities found in some rural areas or larger residential care facilities. 
Backyard cottages, mother-in-law-type units in the backyard, are becom-
ing increasingly popular in urban settings for families that can afford to 
have their adult child continue to live at home, but with more indepen-
dence. Pocket neighborhoods, which are not disability specific, but can 
be inclusive and diverse, are small groups of houses or apartments gath-
ered around a shared open space.

Other living arrangements include adult family homes or assisted 
living in which several individuals with autism live together in a home 
provided and staffed by a disability agency or in group homes that are 
similar to adult family homes but offer a higher level of support and 
higher staff to resident ratio.

Many families rely on government Medicaid waivers or other pro-
grams to pay for adult services, including residential support staff for 
some of these housing options. The federal government adopted the 
waiver in 1981 so states could pay for residential and other services in 
communities, rather than for institutions. With federal oversight, states 
create their own waiver rules. States generally require adults to have a 
specific disability, a demonstrated need for support services, and financial 
need. Many services are available only to people who need the high level 
of care typically found in group home or institutional living situations. 
Section 8 is a federal housing subsidy allocated by the Department of 
Housing and Urban Development (HUD) through local housing authori-
ties. Recipients of Section 8 vouchers pay between 30 and 40% of their 
income toward rent and utilities. The housing authority pays the rest up 
to a payment standard set by HUD. The recipient can use this voucher 
to rent from any private- market landlord who accepts Section 8 vouch-
ers. Recipients can keep their voucher as long as they continue to qualify, 
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and it is applicable anywhere in the United States. Section 8 has very 
long wait lists, so it is important to apply right when your child turns 
18 if you are interested in accessing this support system. Applicants are 
selected using a lottery drawing, and it is possible to apply to multiple 
waiting lists in different counties and states if your child is flexible in 
terms of where she will live.

If your adult child with autism is going to be living outside of your 
home, but not independently, such as in a supported living situation, 
there are situations you want to avoid to ensure that your adult with 
autism is safe:

1. A lack of privacy and dignity for the resident

2. An expectation of complete compliance as a condition of resi-
dence

3. A high client-to-staff ratio, which limits supervision and oppor-
tunities for disclosure

4. Staff without a positive attitude toward the residents

5. Institutional settings that cluster vulnerable individuals together 
with individuals who are potentially abusive or sexually aggres-
sive

6. Loose standards for “therapeutic restraints”

You should feel entitled to ask questions of the staff for any agency- 
supported housing situation. You want to make sure these scenarios do 
not develop. If your child is minimally verbal, it will be especially impor-
tant for you to keep an eye out for them, as she may not be able to com-
municate some of these situations to you. The way to do that is to be 
vigilant, avoid the conditions listed above, stay engaged with your adult 
child, and watch for behavioral changes, such as increased irritability, 
disruptive behavior, withdrawal, or changes in eating, sleeping, and self-
care. The presence of those behavioral changes warrants more in-depth 
understanding of the situation.

Other things that you can do to ensure your child has a safe liv-
ing environment include supporting him in finding activities he enjoys 
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that can boost his self- esteem and being available to talk in a relaxed 
manner with your child on a regular basis. As we discussed regarding 
the development of your child’s sexuality during the teenage years, open 
communication is the most important pathway and remains so during 
the adult years. You can teach your child that there are situations when 
noncompliance with caregivers is appropriate, such as when a caregiver is 
being abusive or sexually inappropriate. You can provide support for posi-
tive, healthy relationships with romantic partners, which again is mod-
eled through open lines of communication. In terms of the specific hous-
ing environment within program facilities, you can make sure a facility 
carefully screens all staff before employment, choose a facility that sup-
ports regular visits by outside client advocacy groups, and be certain that 
appropriate sexual health education is taught by the program.

Housing options can seem overwhelming, difficult to manage, and 
terrifyingly expensive—yet you can do it. Many families do. But by edu-
cating yourself about the options, identifying your and your child’s hous-
ing goals, and working with the transition team to put steps in place 
to achieve that goal, you can find a successful housing scenario for your 
child. Additionally, many resources are available. The box above contains 
links to some key national organizations that can help provide informa-
tion and guidance regarding housing for your adult with autism.

Nationally Relevant Housing Resources and Information

•	 Housing and Residential Supports Tool Kit (Autism Speaks, 30-page- 
manual)

www.autismspeaks.org/tool-kit/housing-and- residential- supports-
tool-kit

•	 Autism After 16
www.autismafter16.com/article/10-19-2011/gimme- shelter- housing- 
adults-autism

•	 HUD (U.S. Department of Housing and Urban Development)
http://portal.hud.gov/hudportal/HUD?src=/states/washington/
offices

•	 Section 8 
www.hud.gov/topics/housing _choice_voucher_program_section_8
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http://portal.hud.gov/hudportal/HUD?src=/states/washington/
offices

•	 Section 8 
www.hud.gov/topics/housing _choice_voucher_program_section_8



Adulthood and Aut ism 255

Health Care

When your child transitions into adulthood, she will transition to the 
adult health care system. Her health care may include both specialty care 
(specific to autism or to other medical conditions your child has, such as 
seizures) and primary/preventive care. This transition will be beneficial 
because your child will receive appropriate screening for and treatment of 
adult health problems, have access to adult inpatient services and subspe-
cialties (like neurology), and can access sexuality, fertility, and reproduc-
tive health services.

You will have to make some adjustments to adapt to this style of 
health care for your child. For example, your child’s pediatric provider 
was likely family centered, developmentally oriented (considering school 
and life progress), and interdisciplinary (meaning your provider will syn-
thesize services from across disciplines into a single access point). Your 
child’s pediatric provider also likely involved you in your child’s care 
in terms of both participation and consent. As your child transitions to 
adult health care, her adult provider will likely provide more individu-
ally based (rather than family centered) care with a more disease- oriented 
focus, will be multidisciplinary (meaning different providers will provide 
different services for your adult child), and, without initial input from 
you, will expect your child to be autonomous and function independently.

A strong health care transition promotes continuity of care for your 
child’s autism- related challenges and establishes the health care team 
before any crises begin. That way, if there are any crises, the professionals 
are already part of your child’s team and can help support your child most 

What to Look For in an Adult Health Care Provider

Seek out someone who has:

•	 A comprehensive approach to assessment and planning

•	 A willingness to acquire expertise when needed to manage the 
individual’s health care and transition to adult health care

•	 A readiness to work collaboratively and resolve differences

•	 A patient- centered philosophy of care
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effectively. The ideal health care transition ensures that an adult health 
care provider is identified and that there is a written health care transition 
plan with a continuously current medical summary. That medical sum-
mary should include information regarding your child’s functional and 
neurological status and cognitive status, including formal test results. 
This would be information such as IQ scores and information about sei-
zure history, language, and adaptive functioning. The medical summary 
should note any condition- specific treatment plans and contacts, such as 
treatments specific to gastrointestinal diagnoses. The summary should 
also include your child’s “health education history” and his understand-
ing of his condition and treatments. That is, what does your adult child 
know and understand about his autism diagnosis and any other diagnoses 
that he has? The medical summary should also include a current under-
standing of prognosis, including effects on reproduction potential, and 
genetic information, such as the presence of any identifiable and relevant 
genetic information. Finally the summary should include information 
regarding self-care needs and information about community resources 
and support.

Mental health issues are a significant concern for many adults with 
autism. A recent systematic review found that about 42% of adults with 
autism experience an anxiety disorder at some point and that about 37% 
experience a depressive disorder at some time in their life. Given these 
high rates, vigilance is warranted. It will be important to be alert for 
symptoms associated with both conditions, along with other mental 
health conditions. And if you notice any significant change in your adult 
child’s functioning, a visit to your child’s provider is warranted. If a men-
tal health provider is already part of your child’s treatment team, you can 
encourage him to have a consulta-
tion with that provider. If not, 
then starting with your child’s 
primary care physician will be a 
good first step.

Attending to mental health 
concerns is paramount because 
these challenges can stand in the 
way of your adult child’s effectively 
integrating with the community, 

It’s important to be alert for 
anxiety and depression in your 

adult child because unaddressed 
mental health problems can 

be an obstacle to engagement 
with the community, and 

isolation can increase mental 
health problems.
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and as we’ve already discussed, being isolated can increase anxiety and 
depression, working in a cyclical manner.

The Importance of Community Engagement to Health

Think of community engagement this way: for the first 21 years of your 
child’s life school was the active ingredient of daily activity. If your child 
is not in postsecondary education or engaged in meaningful work, oppor-
tunities to continue learning and engage with the social world become 
increasingly limited. For all adults, both with and without autism, there 
are fewer opportunities to meet new people and to spend time with exist-
ing friends. But for adults with autism it can be even harder because of 
less involvement in school and work, decreased social initiation, difficulty 
planning ahead, issues related to anxiety and sensory sensitivities, and a 
history of unsuccessful social activities. And the research reflects that. 
Over half of adults with autism report having no participation in a com-
munity outing for 12 months while one-fifth report having no social out-
ings for 12-month periods. Despite these challenges, many (if not most) 
adults with autism report wanting friends and wanting to socialize. Many 
adults report feeling lonely, isolated, hopeless. And, given the impor-
tance of physical activity for mood, physical health, regulating sleep, and 
ongoing learning, it’s important that adults with autism find groups and 
organizations that will provide these opportunities and help structure 
them. Without continued growth and learning, it is easy for depression or 
anxiety or other mental health concerns to fill the void. Research shows 
that community inclusion and physical activity combat mental illness, so 
helping your adult with autism remain engaged in the community is a 
form of preventive medicine.

You can help promote inclusion and your child’s involvement in 
activities by looking for opportunities sponsored by local parks and rec-
reation departments, local Meetup groups for shared interests, organiza-
tions and agencies that support social outings for individuals with autism 
and other disabilities, or by seeking out opportunities through autism 
support groups or social media outlets associated with autism. Possi-
bilities can range from participation in a social skills group for adults 
to involvement in sports or Special Olympics. Or perhaps building on 
your child’s interests you could promote involvement in hikes outdoors, 
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therapeutic riding, art and music, dance, yoga, or martial arts. Or really 
anything at all that you can think of.

Transportation: A Surmountable Obstacle to Community Engagement

One of the often- overlooked challenges to participating in community 
activities that many adults face is a lack of independent transportation. 
But there are ways you can help with transportation. The best way is to 
teach your adult child how to use public transportation in your area, if 
available. In cities, there are many services in place that your child can 
take advantage of. There are reduced-fare permits; there are instruction 
programs that provide free training services to teach individuals with 
disabilities how to ride public transit. Some buses and light-rail systems 
have automated audio and visual stop announcement reader boards inside 
of the vehicle to let riders know when the bus has reached their stop. 
External audio announcements inform riders of the approaching bus’s 
route and destination. These are accommodations that can be helpful 
for some adults with autism. There are also some taxi services that have 
options to prepurchase taxi vouchers at a significant discount for indi-
viduals with disabilities to promote the use of cabs to move through the 
community. There are lots of options that might require some digging, 
but a little digging early on can make things a whole lot easier later.

Decision Making

Generally speaking, a youth who turns 18 obtains the right to consent 
to her own health care, education, and financial decisions. But your child 
with autism may still need assistance with making decisions about criti-
cal choices after she turns 18. Even though your child may have attained 
a new legal status overnight on her 18th birthday, from a biological per-
spective there is nothing magical about the 18th birthday. Given that, 
it may seem odd that you have to get the court’s permission to do the 
things you’ve always done for your child, but that is the reality once your 
son or daughter turns 18. Thus, if your child lacks the capacity to under-
stand the risks and benefits of critical life choices like medical treatment, 
finances, housing, or education, you may need to consider guardianship 
so that you or another responsible adult can help make those decisions.
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Guardianship

Guardianship is a court process that provides substitute decision making 
in which the guardian makes the decision instead of the “incapacitated 
person,” or “principal,” as the person with ASD is described in legalese. 
Guardianship is the most restrictive option because it deprives individuals 
of the ability to make most decisions. Guardianship is appropriate where 
the person is incapable of making those decisions and is at risk of being 
harmed. Guardianship is not appropriate merely because the parent does 
not like the decisions the youth makes or thinks they are unwise. Limited 
guardianship is an alternative. This allows guardianship to cover only 
specific responsibilities, like health care, education, or banking.

There are two types of guardianship: estate and person. The types of 
decisions associated with guardianship of person include housing, health 
care, and educational decisions. This would involve things like provid-
ing informed consent or making decisions on driving or marriage. The 
right to vote is not taken away with guardianship. In the case of person 
guardianship, the court must determine based on presented evidence 
that the individual is at significant risk of personal harm based upon a 
demonstrated inability to adequately provide for nutrition, health, housing, or 
physical safety. For estate guardianship, which concerns managing funds, 
applying for benefits, and entering into contracts, the court must deter-
mine that the individual is at significant risk of financial harm based 
upon a demonstrated inability to adequately manage property or financial 
affairs.

Within both types of guardianship (estate and person), the guardian 
can have either full or limited guardianship. As its name suggests, “full” 
grants guardianship over everything within that type (person or estate), 
while limited guardianship is tailored to fit an individual’s needs. For 
example, limited estate guardianship might include managing a certain 
amount of money.

The guardianship process is straightforward and follows specific 
timelines. Before you can file a guardianship request with the court, there 
is a mandatory training. Filing requires completion of some paperwork 
along with a fee (or a fee waiver can be requested but must be accompa-
nied by an in- person filing request). Cost for guardianship varies depend-
ing on the state and county. At the time of filing the court appoints a 
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guardian ad litem (GAL). The GAL speaks to the allegedly incapacitated 
person and notifies him of his rights, obtains a medical report, and makes 
a recommendation to the court about whether the person is incapaci-
tated, whether a guardianship is necessary, and what the proposed scope 
of a guardianship should be. Usually 45–60 days after filing there is a 
guardianship appointment hearing where the outcome is presented. After 
being appointed, a guardian must return to court regularly to report on 
the health and financial status of the individual. A 90-day report is due, 
and annual reports are due to the court. This process is not complex but 
does require some care by the guardian to see that it is followed.

You can start the guardianship process around 6 weeks before your 
child’s 18th birthday. You can do so after that as well; coordination with 
your child’s birthday is only needed if there’s an upcoming medical issue 
or decision- making situation that will soon follow your child’s birthday.

Power of Attorney

There are also less restrictive alternatives to guardianship, such as a power 
of attorney. Adults who have the capacity to make decisions and therefore 

Common Questions about Guardianship

•	 Who can file?

•	 The person who files can be the proposed guardian or some-
one else with an interest in the case

•	 Where can the case be filed?

•	 Superior Court in the county where the child lives (generally)

•	 How do you get a filing fee waiver?

•	 Based on the principal’s assets (not the parent’s assets), 
depending on state and county

•	 What are the reporting requirements?

•	 There are mandatory 90-day reports

•	 There are mandatory annual reports

•	 These reports are not difficult but are necessary

•	 There are additional reports if also guardian of the estate
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don’t need guardianship could use power of attorney as an alternative. 
This is most appropriate for individuals who are less cognitively impaired 
because the individual must have the capacity to make decisions but need 
some help, such as when making important decisions or doing financial 
planning.

Power of attorney is a legal instrument in which one person grants 
another person the right to make decisions on her behalf. The individual 
granting the right has the capacity to do so, and the individual does 
not lose the right to make decisions. If there is a conflict between the 
decision of the individual and the person granted the power of attorney, 
the individual’s decision has priority. This means, importantly, that a 
parent or other person with a power of attorney can’t override the adult 
child’s decisions, as a guardian can. A power of attorney can only help you 
implement decisions that accord with your child’s wishes. Also important 
is that, with a power of attorney, your child is not protected from bad 
decisions. A power of attorney does not involve the court system. See the 
table below for a comparison of guardianship and power of attorney.

Other, Less Restrictive Options

In addition to power of attorney, there are some other, less restrictive 
options. For example, representative payee is an option specifically for 
individuals who receive benefits administered through the Social Security 

Differences between Guardianship and Power of Attorney

Guardianship Power of attorney

Capacity Individual lacks capacity to 
make decision

Individual has capacity to 
make decisions

Type of decision 
making

Substitute decision making The person who has the power 
of attorney authority acts as 
supplemental “helper”

Process Court process Notarized document

Starts Court appoints guardian With the date written in the 
power of attorney

Ends As stated in guardianship order Written rescission
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Administration, such as Supplemental Security Income (SSI; see the sec-
tion on finances below for further information). The representative payee 
is an individual designated by the Social Security Administration who 
can act on behalf of the individual receiving benefits (beneficiary). In this 
situation, the representative payee receives and handles the SSI benefits 
and agrees to use the benefits on behalf of the beneficiary for the benefi-
ciary’s well-being and personal care.

Finances

Some of the most common questions asked by parents of transition-age 
youth or adults with autism in my (Bernier’s) clinic concern finances: 
How can we pay for all the intervention services? How can we support 
our child’s financial needs given housing and health care costs? In this 
section we’ll review some of the key resources and options to consider 
regarding finances and your adult with autism to point you in the right 
direction and give you the general lay of the land. Consultation with an 
attorney or financial adviser who has expertise in the laws and financial 
systems in your state concerning adults with disabilities, however, should 
inform your planning. So, our first recommendation is to seek out con-
sultation from an attorney or other professional with expertise in this 
domain. Our second recommendation is to educate yourself on some of 
the available options. We’ll restrict our discussion to those resources that 
are widely available nationwide, but your state will have specific services, 
resources, and laws applicable to your family.

We can start with Medicaid. Medicaid is a federal program that 
helps cover medical costs for people with limited income and is available 
to individuals with disabilities. There are no premiums, deductibles, or 
co-pays associated with this coverage. Medicaid also provides coverage for 
long-term care in the form of personal care or assisted living for eligible 
individuals. More information about Medicaid is available at www.med-
icaid.gov.

SSI is another federal program that provides financial assistance to 
individuals with disabilities. Individuals do not have to have a history of 
employment and can be eligible based on the presence of a disability. To 
be eligible an individual must not have any “substantial gainful activity,” 
which means that the person cannot earn more than a specific amount 
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of money per month. Individuals accessing SSI can receive funds each 
month to be used for basic necessities. The monthly amount is reduced by 
earned or unearned income. If an individual is eligible for SSI and income 
is received, that individual is automatically eligible for Medicaid.

SSI is available for children with disabilities, but parental income is 
incorporated into the eligibility criteria for children. If a child receives 
SSI, the Social Security Administration will start a process of reassess-
ment before the child turns 18, though the review may not be complete 
by the child’s 18th birthday. This reassessment happens automatically, 
and during that process the child’s medical records are reviewed to deter-
mine whether the child qualifies under the adult SSI standards. The fam-
ily will receive notice if SSI is being terminated and there are appeal 
rights, but that appeal must be submitted right away (within 10 days) for 
the child to receive continuing benefits.

There are also state- supported programs throughout the country 
focused on community services for individuals with developmental dis-
abilities. These developmental disability programs provide a range of ser-
vices, and all have specific stipulated eligibility criteria. When funding is 
available, these state- sponsored programs generally provide: support for 
employment and day programs; vocational, employment, and educational 
assistance; mental health programs; and housing support. Some programs 
include funding for respite or for services to address challenging behav-
ior. Your state will have specific application procedures and eligibility 
requirements.

It’s important to note that for some benefits, including SSI and Med-
icaid, having too many assets may disqualify your child for eligibility 
(employment income or more than $2,000 in assets). However, financial 
mechanisms can be put in place that allow your child to have assets and 
not be disqualified from government benefits. A couple of options are 
special needs trusts and ABLE accounts.

A special needs trust is a specific type of trust set up for an indi-
vidual with a disability. The “trustee” administers the trust, and the 
“beneficiary” is the person with disabilities whom the trust is for. A spe-
cial needs trust serves two main purposes. The first is to provide finan-
cial coverage, and the second involves coordination with public benefits. 
Funds in the special needs trust are used to cover things that SSI and 
Medicaid do not cover. For example, this could include any medical and 
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dental care that is not covered by government benefits, or costs associated 
with travel, entertainment, clothing, and education. The use of a trust 
to maintain assets also ensures that private funds do not take away from 
public benefits for which your child would otherwise be eligible.

To establish a special needs trust you will need to work with an 
attorney. We strongly encourage you to consider hiring an attorney who 
specializes in special needs trusts or estate planning. There is no mini-
mum amount of money necessary to start or maintain a special needs 
trust. And the trust can be set up with the disabled person’s own assets or 
established by a third party (such as you, as the parent) for the benefit of 
the disabled person. For example, parents may provide for a special needs 
trust in their wills to be established with a disabled child as the benefi-
ciary. When the disabled child receives that trust, it will not disqualify 
her from SSI and Medicaid benefits she may qualify for as an adult. An 
established special needs trust can be listed as a beneficiary of parents’ 
retirement accounts, life insurance policies, or Social Security survivor 
benefits, just like an individual may be. Monetary gifts and inheritances 
from family members and friends, and even deeds to property, can also 
be held by the trust. However, we want to caution you and state clearly 
that government benefit rules are subject to change, and the different 
programs, such as Medicaid and SSI, have different rules with respect to 
special needs trusts. So it will be important to work closely with your 
attorney regarding the establishment of such a trust.

ABLE accounts are another financial mechanism to support indi-
viduals with disabilities. ABLE accounts are tax-free savings accounts for 
individuals with disabilities and their families. These accounts were cre-
ated following passage of the Achieving a Better Life Experience (ABLE) 
Act of 2014. Contributions to an ABLE savings account, which can be 
made by any person (e.g., the individual, family, or friends), must be 
made using post-tax dollars, but any income earned by the accounts will 
not be taxed. Similar to special needs trusts, assets in an ABLE account 
do not “count against” an individual for determining eligibility for pub-
lic benefits that are restricted to individuals with limited assets. These 
protected accounts were developed based on the recognition of the sig-
nificant extra costs associated with living with a disability.

The ABLE Act limits eligibility to individuals with a disabling con-
dition that began before their 26th birthday. An individual who is already 
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receiving benefits through SSI is automatically eligible. If the individual 
is not receiving SSI benefits but has a disability with onset prior to age 
26 and a letter from a physician confirming that and meets the SSI cri-
teria regarding significant functional limitations, he or she could still be 
eligible. If you’re interested in establishing an ABLE account, you’re not 
required to work with a financial institution within your state. While 
that was the original intention of the act, Congress modified it in 2016 
so that regardless of where you live and whether or not your state has 
decided to establish an ABLE program, you are free to enroll in any state’s 
program provided that the program is accepting out-of-state residents. 
Programs have a $14,000 maximum contribution per year, which can be 
managed easily through the online portal. Money can be used for “quali-
fied disability expenses,” a broad category that can certainly address costs 
associated with education, housing, transportation, basic living expenses, 
and health, among others. As with tax- advantaged “state 529” college 
savings plans, multiple options and varied investment strategies are avail-
able with ABLE accounts. Some auditing is required, so it will be helpful 
for you to keep a logbook with a record of what funds from the ABLE 
account were spent on or used for. Information regarding ABLE accounts 
is located online at www.ablenrc.org.

self- AdvoCACy

An important milestone for adolescents and adults on the spectrum is 
becoming a self- advocate. This means knowing one’s rights as a person 
with a disability and recognizing that every person contributes positively 
to society and should have the opportunity to live a life with mean-
ing, purpose, and joy. Research indicates that the development of self- 
advocacy skills is a powerful predictor of success in adulthood for indi-
viduals with autism. Your child can begin practicing self- advocacy in 
childhood and adolescence by participating in IEP meetings and making 
requests for appropriate accommodations in the classroom, such as reduc-
ing the sound level or needing a break. One of the first steps toward self- 
advocacy is developing self- respect and self- determinism. You can begin 
by encouraging your child on the autism spectrum to become aware of 
both his challenges and his strengths and to realize that every single 
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person has areas in which he excels and areas in which he has difficulty. 
Appreciating that this diversity actually makes the world more interest-
ing will help your adolescent value her place in the world.

It can be helpful to provide strong role models of adults with ASD 
who have been successful—people on the spectrum who have found a 
way of capitalizing on their uniqueness, whether through writing, art, 
music, or simply being a trusted and loyal friend or employee.

Stephen Shore, an adult on the spectrum, talks about “developing 
an advocacy plan.” When faced with a difficult situation, he recommends 
the following to others who have autism: (1) assess the situation and real-
ize that it is OK if you need some help (e.g., you can’t understand a set of 
complex verbal instructions); (2) ask for reasonable help (“Can you repeat 
those instructions slowly?”); (3) thank the person and explain why you 
need help (“Thanks a lot. I do better when people speak slowly”); and (4) 
depending on the situation, consider disclosing your disability (“I have 
autism, and so language is sometimes hard to follow”). The point is that 
as your child becomes an adult, it will become more and more essential 
that she know how to self- advocate. You won’t always be there to make 
sure your child gets the help she needs, so these skills will increase the 
chances that your adult child with autism will be able to get necessary 
and deserved help and accommodations.


Take-Home Points

•	 Your adult child should have specific goals for life after high school, 
preferably set while still in high school. These may include moving 
right into postsecondary education or employment (paid or unpaid). 
It’s essential to take into account what your son or daughter can and 
wants to do and to take advantage of all the supports available for 
reaching those goals.

•	 It’s also important to plan for meaningful community engagement 
for your child, whether that involves competitive employment, 
another employment approach, volunteering, or day programming. 
Avoiding isolation can prevent mental health problems like anxiety 
or depression.

•	 Various types of housing arrangements are available, so research 
what will work best for your adult child.
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•	 Finances always need to be considered. Where applicable, apply for 
SSI, Medicaid, or state- supported options.

•	 Many adults with autism need some help with decision making. If 
your son or daughter is capable of making decisions but needs help, 
a power of attorney or other less restrictive option may be appropri-
ate. If not, guardianship can protect your child optimally.

Your adult with autism will face a variety of situations that require 
new skills and support, including finances, employment, housing, and 
health care concerns. There are a number of steps that you can take to 
help your child have a successful, meaningful, and productive adult life. 
The path to this success will start during your child’s early teenage years, 
when you establish a strong transition plan that clearly defines your and 
your child’s goals using a person- centered approach. You and your child 
will break those goals down into short- and long-term objectives and 
will tackle them in time. Together you will determine the importance 
and relevance of postsecondary education, identify the type of commu-
nity engagement and inclusion that is the best fit, be that employment 
or other activities, to ensure successful lifelong learning and bolstered 
mental health. You can help your child establish appropriate adult health 
care, explore possible housing options, and work with the legal and finan-
cial infrastructure to ensure she can access all the available public health 
benefits and have funds available to meet her needs. The path will likely 
differ for each family reading this book, but the ultimate end goal will 
remain the same: for your adult child to lead a happy, healthy, and mean-
ingful life filled with opportunities and hope.
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11
tyIng It All togetHer

In this final chapter we look at a variety of ways that families can use 
and combine the different kinds of information provided in this book. 
The best help for individuals with ASD can’t be found in one-size-fits-
all solutions. Here we aim to help stimulate your own thoughts about 
what combination of insights might be particularly useful for your son or 
daughter, your family, and your situation.

For some families, the most important measure to take may involve 
establishing a strong team and identifying the most appropriate inter-
ventions. For others, the focus may be to enhance a healthy lifestyle with 
diet, exercise, and sleep. For yet another, it may be to support the transi-
tion from adolescence into adulthood. Most of you will be best advised 
to combine these personal steps with professional help. Except for a for-
tunate few, most lifestyle interventions, like most professional interven-
tions, are only part of the picture.

lIfe on tHe speCtruM

As the following stories show, however, the personal steps you take can 
make the professional help work better and may enable your child to get 
by with less professional or medical support than otherwise expected—in 
addition to making your family healthier and easing the burden on all 
concerned.
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Milo: The Role of Self- Advocacy and the Treatment Team

Jessica and Zachary’s son Milo is now 9 years old. Their story provides 
a good example of the self- advocacy and persistence needed in many 
instances. They were first-time parents who realized something was not 
quite typical with Milo’s development when he was 17 months old. He 
had been a relatively easy baby—not very fussy, content to sit by him-
self for extended periods of time, and he started to crawl and then take 
his first steps at the expected times. However, by a year and half both 
Jessica and Zachary recognized that he wasn’t using any words. When 
they look back now, they realize that when Milo was in his first year, 
he didn’t look them in the eyes and wasn’t as cuddly and affectionate as 
most babies. Jessica and Zachary just didn’t have enough experience to 
appreciate those subtle signs at the time. During an 18-month-old well-
child visit, Milo’s pediatrician counseled patience, saying “Some boys talk 
a little later. Let’s see how he does over the next few months.” But dur-
ing the rest of that year, he seemed to do worse, not better. They noticed 
more unexplainable tantrums and behavioral problems. He seemed to 
have odd sensory reactions. When he kneeled down and licked the neigh-
bor’s doorstep on one afternoon walk 3 months later, Jessica returned to 
the pediatrician’s office.

They wanted to follow the pediatrician’s advice and wait, but their 
instincts told them that a few months was too long to wait. They didn’t 
know anything about autism or what it was, but Jessica asked the pedia-
trician a lot of questions and pushed to get a further evaluation—an 
evaluation for what, she did not know, but she knew her son needed an 
evaluation.

The pediatrician, to his credit, this time placed a referral for evalua-
tion at a specialty autism clinic. (They were fortunate that their commu-
nity had such a clinic; not all do. However, see our Resources section for 
opportunities that may be available for low- resource communities.) Here 
Jessica and Zachary ran into a common problem: They were told that 
the wait list for an evaluation was several months long. Jessica hung up 
the phone. But after thinking about it for a little while, she took a deep 
breath and then called back to ask about cancellations and other evalu-
ation opportunities. The intake worker gave her a list of other clinics in 
the area and put Milo on the cancellation list. Jessica then got Milo on 



270 wHAT Sc IENcE TELL S US ABOUT AUT ISm SPEcTRUm DISORDER  

the wait list for three other area clinics that provided autism evaluations 
and made a note to call each one frequently to check for cancellations. 
Then she caught a lucky break, which was available to her because she 
was able to take off work on short notice—after just 8 days of calling, 
she was able to take Milo in to one of the clinics for an evaluation the day 
she called.

At the evaluation Jessica was told Milo had autism. She had a flurry 
of emotions—an “aha” and validation of her suspicions, mixed with 
pangs of worry in the pit of her stomach, because she didn’t know what 
to do or to expect.

At first Jessica and Zachary felt numb—both parents felt immedi-
ately anxious about their son’s future. Would he learn to talk, develop 
friendships, go to college? Then they shifted back into action. They 
reached out to the school system and called the providers at the Birth to 
Three program Milo was in. Jessica contacted a behavioral intervention 
agency to get a list of all the applied behavioral analysis (ABA) therapists 
in the community. She pulled together her team and got Milo engaged 
in behavioral intervention, set up an Individualized Family Service 
Plan (IFSP; see Chapter 5 regarding IEPs for children under age 3), and 
devoured as much information about autism as she could. Milo’s behav-
ioral plan focused on promoting basic social skills, such as responding 
to his name, attending to faces, and using and understanding gestures. 
With that foundation Milo could learn from the rich social environment 
he was now in and could further his language skills to navigate his social 
world. Within months, Jessica and Zachary went from feeling helpless to 
celebrating the new skills that Milo was demonstrating. They also joined 
a local parent support group for children with autism. Other parents 
provided helpful advice and emotional support, and new friendships with 
members of the group were emerging.

Through all of this coordination and planning, Jessica and Zachary 
made sure to take care of themselves. They made time to be together 
and share their fears and hopes. Jessica continued with her yoga class, 
and Zachary still met weekly with a group of friends from work. They 
learned how to let people know why Milo sometimes behaved differ-
ently, explained what autism was to friends and family and sometimes 
strangers, and were pleased to find that most people were accepting and 
supportive.
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Milo is now in fourth grade, speaking in full sentences, gaining aca-
demic skills, and is developing some foundational social skills that he is 
using with the peers in his regular education classes and with his peers in 
his special education classes. He continues to benefit from ABA tutoring, 
speech– language therapy, and occupational therapy. It is fascinating to 
watch how Milo interacts with the world, and it is clear that, while he has 
challenges, he has areas of strength as well. He knows the name of every 
basketball player on the local basketball team, which impresses the other 
children in his class. Jessica and Zachary are already thinking about how 
he might use his exceptional memory in a job someday.

Emily and Anna: Different Pictures of Autism

Emily and Anna are nonidentical twins. That is, from a genetic perspec-
tive they share the same amount of DNA as nontwin siblings do. They 
are in sixth grade, and both have a diagnosis of autism. But that is where 
their similarities end.

Emily and Anna were their parents’ first children. The twins were 
born at 36 weeks via C-section. The family stayed in the hospital for 
just a couple of days and then went home. Within the first year the 
twins developed at different rates. Emily’s motor skills were delayed. She 
did not sit up on her own until nearly 10 months, crawled and walked 
late, and then did not develop single words until after she was 3 years 
old. Anna’s motor development was similar, although she sat up earlier 
than her sister, but her speech came online around 12 months of age, 
with phrase speech before she turned 2. While family members told the 
twins’ parents that Anna was just speaking for Emily, the motor concerns 
pushed them to consult their pediatrician when the girls were around 19 
months of age. Emily was finally seen by a developmental pediatrician 
just before age 3 and diagnosed with autism. At that time Emily was 
engaging in repetitive motor mannerisms, had difficulties with transi-
tions, had not developed speech, had limited nonverbal behaviors, and 
showed no interest in other children.

About 2 years after Emily was diagnosed, when the girls were about 
5 years old, Emily’s early intervention provider suggested that Anna also 
be evaluated for autism. Emily’s provider noticed that although Anna 
used language, she was mainly sharing facts about things she had read 
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(she was an early reader and devoured facts about animals) or speaking 
to ask for things. She rarely responded to open-ended prompts, and she 
neither commented on nor brought up topics related to others’ interests 
or activities. Anna was evaluated and diagnosed with autism at that time.

Now at 12 years old Emily uses phrase speech to communicate, has 
significant repetitive motor mannerisms (she flaps her hands, lines objects 
up on the floor, and repeatedly drops things from the same height), and 
appears to have no interest in her peers or in engaging on a purely social 
level with her family members. Emily is in a fully contained special edu-
cation classroom.

Anna, in contrast, is in a regular education classroom and is per-
forming above grade expectations academically. She uses fluent speech, 
although rarely as part of a social conversation; she mainly uses her lan-
guage to make requests or share facts about her intense interest in cats. 
She has an IEP with goals focused on social skills and pragmatic language 
along with accommodations around sensory aversions—for example, she 
wears headphones nearly all of the time she is outside her house.

Emily and Anna both have an autism diagnosis, but they have 
very different manifestations and challenges. Their parents have had to 
develop individualized plans for both girls. The great differences between 
these twins illustrates how diverse autism is along its spectrum and how 
complex the causes of and contributors to autism are.

Billy: The Impact of Associated Challenges

The stories above involved families in big cities with some resources. But 
many of you are living in places where services for autism are inadequate. 
This was the case for the Johnson family. Their son, Billy, is now 10 years 
old. They live in a rural town with limited access to medical providers 
or health care. Billy was diagnosed at age 5 after he started kindergarten 
and his parents and teacher noticed that he wasn’t making friends or 
showing interest in peers, he was struggling with transitions in school, 
and he couldn’t manage his behavior in the classroom.

Up until kindergarten Billy was at home most days with his aunt 
and older sister. Interactions with other children were mostly limited to 
his sister and their cousins, who lived nearby and with whom they spent 
time regularly. When the family did go into the community, Billy was 
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with his family and seemed to manage just fine. Looking back with per-
fect hindsight, Billy’s parents recognize that he wasn’t very interested 
in kids he didn’t know pretty well, that he wasn’t very affectionate or 
cuddly, and that he seemed to have very intense interests that were the 
focus of how he spent his time. They did comment on his difficulties 
with sleep, though they thought this wasn’t a big problem. But other 
than sleep problems, Billy’s parents felt that at the time he was doing just 
fine. But when Billy started school, it became clear that he was having 
challenges coping with the demands and schedule of the public school 
setting.

Although the rural community had few resources, Billy’s parents 
were resourceful and worked with the existing resources in the town 
to support him. They worked with the school to establish an IEP that 
includes accommodations within his regular education classroom. The 
school was able to make several adjustments, including social skills 
instruction, speech therapy, schedule changes, the use of social stories 
and picture schedules to aid in transitions, a peer buddy system for recess 
time, and a dedicated quiet space for him near his classroom that he 
can use if he is struggling. They found a wealth of information through 
books and reputable organizations online.

While Billy had always struggled with sleep, the impact that his 
difficulties falling asleep had on him became apparent within the day-
to-day parameters of the school schedule. The school psychologist noted 
during one of the IEP team meetings that Billy often just looked so very 
tired in the classroom. His parents shared their difficulties with getting 
Billy into bed and to sleep regularly. They set up a separate meeting 
to speak in more depth with the school psychologist, where it quickly 
became clear that good sleep hygiene habits had never been established 
for Billy, or anyone in the house for that matter.

Billy’s parents reported that neither of them had a consistent bed-
time routine. Ralph, Billy’s father, would fall asleep on the couch watch-
ing TV as often as he fell asleep in his bed. Diana, Billy’s mother, some-
times stayed up till the wee hours of the morning reading. Both of Billy’s 
parents were big consumers of coffee throughout the day and evening. 
Neither was physically active; both struggled with their weight. Billy’s 
older sister, Samantha, also had an inconsistent bedtime—she was a book-
worm, like her mother, and would stay up quietly in her bed reading. 
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She did not have any behavioral problems at school, so no one ever com-
mented on her sleep schedule. Billy had no bedtime routine either. There 
was not a consistent bedtime, there were no routines for Billy, and most of 
his evening activities, Billy’s parents came to learn, actually impeded his 
ability to fall asleep. He would spend many evening hours after dinner 
watching movies on the old television in his room. Since one of his favor-
ite activities was bouncing, he would intersperse time jumping on the 
trampoline in the backyard with his television viewing in the evening. 
He also loved soda pop and was often rewarded for good behavior with 
(caffeinated) soda from the nearby convenience store.

The school psychologist, Dr. Singh, provided information about 
sleep hygiene, referred Billy’s parents to some books on sleep habits, and 
encouraged them to work with Billy’s pediatrician around developing 
healthy sleep hygiene. Ralph and Diana purchased the recommended 
books (Diana liked to read them late at night) and implemented some 
basic changes for their family.

It has been over 4 years since Diana and Ralph started working to 
establish a bedtime routine and promote strong sleep hygiene habits in 
their home. First they established a strict lights-out bedtime of 9:00 p.m. 
for Billy. Diana set a timer at 8:30, which indicated it was time for him 
to brush his teeth and put on pajamas (prior to the implementation of 
the sleep hygiene program he would often sleep in his clothes). He was 
allowed to play quietly in his room or read after he brushed his teeth 
and changed. Then she came to his room to shut the lights off. Diana 
and Ralph eliminated caffeine from Billy’s diet. He is still rewarded with 
soda, but not caffeinated soda (we’d like to clarify that soda is not healthy 
for a child Billy’s age, and certainly not as frequently as Billy was hav-
ing it, or as a reward). They removed the old TV from Billy’s room so 
that he could not watch it after dinnertime. Originally they left it in his 
room and told him he was not to watch TV after 7:00 p.m., but he did not 
comply with this rule. They also restricted his access to the trampoline 
after 8:00 p.m. so his “body had time to slow down.” It took Billy’s mom 
several months to implement this program, but they had a strong advo-
cate for this in Billy’s school principal. Most important, the school team 
noted a significant improvement in Billy’s ability to manage the day-to-
day demands in school, and over the years Diana and Ralph were able to 
reduce their involvement in the bedtime process as the routine became 
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ingrained for Billy. Now, nearly 5 years later, Billy continues to do well 
at school, and the rest of the family has been sleeping a lot better, too.

Georgia: Understanding and Acceptance as Part of the Narrative

Georgia, now 14 years old, was diagnosed with autism when she was two 
and half years old. At the time she did not use words to communicate, 
made no eye contact, had limited facial expressions, and spent the major-
ity of her time waving strings (or anything stringlike) in front of her face. 
She had macrocephaly (large head circumference), was very tall for her 
age, had staring spells (which prompted an evaluation by a neurologist, 
who ended up making the diagnosis), and had significant problems with 
constipation.

Her parents, Jen and Steven, initially didn’t agree with the diagnosis. 
Jen recalls leaving the appointment and thinking to herself, “How could 
that neurologist know? He only saw her during that one appointment!” 
After she cooled off for a couple of days, Jen and Steve did some read-
ing on the Internet, and they realized that Georgia’s behavior did sug-
gest a diagnosis of autism. While they followed all the recommendations 
that the neurologist had listed (e.g., get Georgia involved in behavioral 
intervention, consult with a gastroenterologist, come in for follow-up sei-
zure evaluations, get involved in a Birth to Three program), Jen found 
her energy and enthusiasm for life were lagging because she was strug-
gling with depression. After consulting with her primary care physician, 
she started taking medication for depression and engaged in cognitive- 
behavioral therapy (CBT), which helped a lot. Her therapist mentioned 
how important it is to stay connected to other people and not isolate 
herself. She made time for a weekly gym class and joined a parent sup-
port group. With these changes, she felt much more able to take on the 
challenges ahead.

When she reflects on that “dark year” as she calls it, she remembers 
worrying about her son, who was only 13 months younger than Georgia. 
However, Georgia’s brother’s development progressed normally.

Over the past 10 years Jen has taken Georgia to all of her appoint-
ments and diligently worked with the school and the treatment team to 
support Georgia. There have been few changes in Georgia’s language, 
social abilities, or behaviors during that time, but Jen and her family have 
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changed considerably. Jen made significant efforts to take care of herself. 
Through Facebook she connected with other parents and began to tell her 
family’s story and hear other stories. She found a community of parents 
with whom she could share her concerns and her triumphs.

Nowadays Georgia sits at the table with the family every evening for 
dinner. She doesn’t eat the same food, as she has a limited diet, primarily 
of macaroni and cheese and peanut- butter sandwiches, but she is present. 
She is involved in every family activity and accompanies the family on 
all community outings, accompanying her parents on the sidelines of her 
brother’s soccer games. Jen and Steve are both active in her behavioral 
treatments, and Georgia’s 12-year-old younger brother is already a strong 
advocate for individuals with autism.

Ansel: The Transition to Adulthood

Ansel was diagnosed with autism in the late 1990s when he was 5 years 
old. As he progressed through school, he developed language, but used 
words infrequently to communicate. His IEP at school included goals 
regarding speech, social skills, management of challenging behavior, 
and adaptive skills. His therapies outside of school included behavioral 
interventions and medications to help with his challenging behavior. He 
could become aggressive toward others (familiar individuals and strang-
ers alike), would destroy property (the walls of his house were dotted 
with holes from kicks and punches), and at times he would bang his head 
or bite his arm. He made some gains over the course of his elementary 
and high school life with periodic ups and downs with his challenging 
behavior.

Ansel was a tall kid and is now a tall, heavyset young man. His size, 
limited eye contact, limited language, and unpredictable aggressive out-
bursts pose a serious and worrisome challenge for educators.

Three times in high school he was hospitalized in a psychiatric facil-
ity due to unmanageable aggression. The short hospital stays provided 
limited treatment but did provide respite for his mother, father, and step-
father, who were all actively involved in his life. That respite period was 
critical for his parents.

During his teenage years, Ansel’s parents worked with the school 
to ensure Ansel could extend his program until he turned 21 (which is 
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an appropriate option for some, as we described in Chapter 9). That pro-
vided them more time to consider housing options and programming for 
the day for Ansel, as he needed continuous supervision and his parents 
needed to work. Unfortunately, there were times when the school was 
unable to contain Ansel’s challenging behaviors, so alternative coverage 
was needed on those days when his behavior was unmanageable at school. 
Ansel’s parents worked with their employers to develop flexible work 
schedules, they contacted state services to request respite, and they called 
on their extended family to help them manage Ansel’s behavior.

Ansel is nearing 21 years old, and his school placement will draw 
to a close in the spring. His parents are still managing Ansel’s behav-
ior through a combination of medication, intermittent behavioral treat-
ments, and the use of respite. The respite care is funded by the state. 
Ansel’s parents also accessed SSI with the help of a social worker and use 
those funds to support his care. This is particularly relevant for Ansel’s 
parents as they have not been able to be as successful in their employ-
ment as they would like. Because of their consistent last- minute absences, 
their unanticipated, yet regularly occurring, trips to pick up Ansel from 
school, and the frequent medical visits, Ansel’s parents have had to find 
employment that allowed them flexibility or have had to bounce from 
job to job. Financial concerns have become pressing for them. Because 
Ansel receives services from the state, he will be eligible for housing in a 
supported residential program, where he will live with other adults with 
autism and developmental disabilities along with staff, who are present 
24 hours a day. While they have not yet identified the specific hous-
ing solution, his parents anticipate interviewing the staff at the various 
programs in the hope of finding a setting with compassionate residential 
workers. Ansel’s parents have also not yet solidified consistent day pro-
gramming, which should involve activities to ensure that Ansel remains 
engaged in the community. But they are actively looking at options in 
the community and working with the state vocational rehabilitation pro-
gram, hoping to find volunteer or employment placement so that he can 
engage in the community at least part-time.

While the future is unclear for Ansel, an important point is that had 
Ansel had the opportunities available to him as a young boy that current 
science has identified, such as earlier screening and diagnosis and early, 
intensive behavioral interventions, Ansel’s life might be different now. 
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With gains made in science, it is entirely possible that Ansel could have 
been diagnosed in early toddlerhood and his intensive behavioral inter-
vention could have started at that age, when his brain was still highly 
plastic and most responsive to treatment. The opportunities that exist 
today because of the explosion of recent scientific findings are vastly dif-
ferent from those offered even a decade—and certainly two decades— 
ago.

Each of these children and their families are unique, and their sto-
ries illustrate the many paths that autism can take. In all cases, through 
persistence, knowledge, and the help and support of professionals, friends, 
and family, the children gained skills and found their place in the world. 
We next describe a few takeaways from these stories.

Lessons from the Spectrum

The preceding stories illustrate the wide diversity of individuals along 
the autism spectrum and how recognizing their uniqueness can enable 
families to meet their needs optimally while protecting the well-being of 
the whole family. As you go forward, keep in mind the following points, 
which will guide you well along this path.

	• The challenges associated with ASD result from a complex inter-
play between biology—partly rooted in genes and partly in epigenetic 
effects—and environmental context. Critically, autism is not caused 
by poor parenting or immunizations, nor is it caused by a single factor. 
Autism has many causes, which likely contributes to the incredible vari-
ability we see across children diagnosed with autism. The study of epi-
genetics has shown us that the environment (primarily the early uterine 
environment) plays a bigger role than previously thought, operating in 
tandem with genetic liability. This interplay is what some of the families 
in the stories above were able to use to their advantage. By changing some 
aspects of the complex mix affecting their child, they were able to help 
their child develop most effectively—for Milo it was behavioral interven-
tion focused on directing his attention to the social world, while for Billy 
it was managing sleep hygiene, which in turn improved his ability to 
manage his autism symptoms.
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	• What works for a child won’t necessarily pay off right away. 
But in each case above, once the family found the right mix, the situa-
tion began to turn around within weeks or months. While there are no 
guarantees, this really does happen, and it can happen for you.

	• Professional support and personal lifestyle changes can augment 
each other nicely. For the families described above, it was important to 
balance the realization that a child’s environment can make a real differ-
ence in her success with acceptance of the need for some professional help 
as well—at some point, in some way, in most cases. In fact, the combi-
nation of the two is the most common picture in successful progress for 
children with autism. Lifestyle changes are likely to help, and to amplify 
the benefit of professional help or reduce the amount of it you need, but 
they won’t be a panacea.

	• The principles we are talking about apply whether or not a 
child formally meets the diagnostic criteria for autism. Autism is prob-
ably the extreme end of a dimension spanning the full range of social 
abilities. Wherever a child is on that continuum, if she is being impaired 
by these problems, then the research summarized in this book may be 
relevant. If your efforts to manage the problems on your own aren’t work-
ing, get a professional evaluation. Use the guidelines for what to look for 
in Chapter 5. Whether or not your child gets a diagnosis of autism, the 
evaluation can help clarify the nature of the problem, and the professional 
can help you fine-tune how you implement your strategy. Whether it is 
behavioral management, medication, or, for that matter, sleep training, 
the intervention can range from ineffective to very effective depending in 
part on how carefully it is implemented. Getting the right team in your 
corner can help you make sure you hit all the right notes.

	• The family dynamics described in this chapter can occur in 
almost any cultural context. We have heard stories like those described 
above in observant Christian, Muslim, and Jewish homes as well as in 
secular and nonreligious homes, and in families that are white, African 
American, Hispanic/Latino, Asian American, and of mixed race. We 
work in the United States, but our colleagues in many other countries 
write and talk about very recognizable situations when we meet at con-
ferences. In each of these cultural and social contexts, there are of course 
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additional complexities to consider that make your situation unique and 
specific.

	• Changes to your family’s routines and decisions about treatment 
for your child should always be based on what makes the most sense for 
your child, you, and your family. Take a look at your own situation. You 
may be at the beginning of the journey and want to know what to do 
first. Or perhaps you feel like you have already tried every medication or 
complementary intervention to no avail. Maybe you’ve taken measures to 
improve your child’s social communication through speech therapy but 
not addressed challenging behaviors that are impeding his ability to use 
those newfound social communication skills. As we mentioned earlier in 
this book, the best place to start is the diagnostic evaluation report you 
received (or if it has been a while, a comprehensive assessment report that 
you’ve recently received). Check in with those professional recommenda-
tions and think through your options—based on what you intuitively 
think might work best for your child but also on what you can realisti-
cally manage. Clinic-based social skills instruction may seem impracti-
cal (or simply not be available) for you, while a social skills group in 
your child’s school could easily be woven into your lives—that’s just one 
example among many. See where the report leads you and then always 
be willing to revise and try something different after giving your first 
choices a reasonable test period.

workIng wItH professIonAls

In Chapter 5 we reviewed what the science tells us about the various 
types of professional help for children with autism and their families. 
We highlighted the qualifications you should seek to ensure that you 
will get qualified help and described the circumstances that might call 
for particular types of help in diagnosis and treatment. But professional 
treatment is, of course, a two-way street. Even when you find profession-
als that you like and trust, you will have to feel comfortable establishing 
a balance between following their recommendations and making your 
own questions and concerns known. The pro will appreciate it when you 
have done some homework, have some ideas, and are motivated. At the 
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same time, if you aren’t going to follow their advice, most professionals 
will wonder why you called them in the first place. So be open to the 
professionals’ recommendations, recognizing that a good professional will 
also listen to your ideas. Ideally, a meeting of the minds will take place. 
Good clinicians will be comfortable explaining why a particular idea isn’t 
suitable in your child’s case, will understand that sometimes their first 
suggestion won’t work, or, quite often, will help you try your own idea in 
a safe and supported way.

For example, when Jessica originally took Milo to his pediatrician, 
the pediatrician cautioned waiting and watching. During that second 
visit, when Jessica highlighted the additional challenges she saw in 
Milo beyond language delays, the pediatrician reconsidered and further 
explored what Jessica’s concerns were. After that careful line of question-
ing, the doctor made a referral for Milo to have a diagnostic evaluation 
for autism.

As another example, Jen brought Georgia in to see a psychiatrist to 
try to develop an approach to help manage an increase in agitation that 
she and Steven were observing during transitions. The family incorpo-
rated a number of social stories and picture schedules into their routine, 
but given Georgia’s cognitive challenges it was difficult to determine if 
she was understanding these approaches. The psychiatrist tried a new 
medication to help address some suspected anxiety that could be contrib-
uting to the agitation that accompanied transitions. They were given a 
prescription and told to come back in 3 months. But after one month on 
the prescription, they could see that, while Georgia was managing transi-
tions better, she seemed lethargic and even less engaged with her family 
than usual. They did not know what to do—there was less agitation, but 
Jen felt like her daughter was disappearing. They returned to the psy-
chiatrist, who speculated that the dosage simply needed adjustment. The 
psychiatrist agreed to check in with the family for several consecutive 
weeks, adjusting the dose until the balance between reduced agitation 
and stable engagement with the family was reached.

Questions to Ask the Professionals

Here’s a short list of questions you can productively ask any clinician 
you’re considering for diagnosis and treatment of your child. You won’t 
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necessarily ask every single question, but rather you can draw on those 
suggested questions that are relevant to your situation. Your goal is to 
be an active partner in the process and let your clinician know you want 
to learn and understand. These questions can help you feel comfortable 
with your professionals and also help both you and them avoid mistakes. 
A good professional will appreciate that and be glad you are so engaged. 
She won’t run every test you suggest (nor should she, if it’s not needed), 
but she should have a well- thought-out answer to these questions and 
appreciate the chance to clarify her thinking. Some of these questions 
may be answered in advance on the clinician’s web page or other market-
ing materials.

Professional Background

•	 “What is your degree in?”

•	 “Are you fully licensed in this state?”

•	 “How long have you been doing this work?”

•	 “What types of cases or problems do you consider to be your 
strong suit?”

•	 “Do you specialize in children [or toddlers or teenagers or adults]?”

•	 “Do you specialize in autism?”

•	 “What do you need from me to enable you to be maximally help-
ful to me?”

Diagnostics

•	 “Are you confident these challenges are not better explained by 
intellectual impairment/cognitive abilities?”

•	 “He has a lot of tantrums, and he also has problems getting orga-
nized. I’ve heard these can be connected. Is it possible this is all 
related to ADHD and not autism?”

•	 “She seems compelled to do certain routines repetitively. It seems 
to be compulsive. How do you know this is autism and not anxi-
ety?”

•	 “He has limited interest in others, and his irritability seems 
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unrelated to events that I can figure out. How do we know it’s not 
depression?”

•	 “What are the reasons you think this is autism? What should 
I be watching for that would indicate we need a fresh review of 
diagnostics?”

•	 “What else can I watch for or should I be looking out for?”

Treatments

•	 “What will be the most effective interventions for my child?”

•	 “Are the treatments you are recommending based on evidence?”

•	 “What are things that I could be doing at home to help interven-
tions my child is getting [at school, clinic, etc.]?”

•	 “What treatments and interventions should I start first?”

•	 “Can you help me establish a bedtime routine (or morning routine 
to get out the door)?”

•	 “What challenges is this medication targeting for my child?”

•	 “How are you selecting which medication to try?”

•	 “Is this dose a high dose, low dose, or medium dose?”

•	 “Why don’t we try a different dose of the medication before we 
change medicines?”

•	 “Some things are going better now, but some things have gotten 
worse. Can we modify our approach?”

•	 “Can I have a list of side effects to watch for?”

•	 “Do you provide parent behavioral counseling? What does that 
consist of?”

•	 “Do you follow a certain model or curriculum when you teach 
parenting skills?”

•	 “How many meetings will we plan on?”

•	 “How will we evaluate our progress?”

Self-Care

•	 “I’ve been preoccupied by my own problems/mood/conflicts 
in marriage or at work/health problems/other. Do you think 
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addressing that would help my child? Do you think it is feasible? 
Can you give me an appropriate referral?”

wHAt’s AHeAd for your CHIld?

Perhaps the most pressing concern for parents who have a child with 
autism or a similar developmental issue is “What does the future hold?” 
We don’t have a crystal ball. If we did, joining the circus and travel-
ing the world telling fortunes might prove to be a more helpful career 
than academic medicine. But in the absence of the crystal ball all we can 
do is look to our experience and see what the science shows. We have 
seen firsthand what the research shows in the thousands of children with 
autism we’ve worked with, in the many families we’ve partnered with in 
research studies, and in the families we’ve communicated with at talks, 
community events, and meetings—that many children with ASD reach 
a positive outcome. Throughout the book we’ve mentioned several resil-
ience factors for children and those transitioning into adulthood, but in 
the end, we circle back to the big- picture priorities for you as a parent. 
The nonnegotiables are the same whether your child is thriving or strug-
gling. The children who do well invariably had parents who were able to 
do the following:

1. Developed strong advocacy skills for their children. They showed the 
community what their child needed, and they made sure their child got 
that. Sometimes they did so smoothly and easily and other times the 
advocacy involved the legal system and lots of tears and hurt feelings. 
Ultimately they recognized what their child needed, learned how to get 
that, and made sure their child got it.

2. Stayed engaged with their kids— through thick and thin. They never 
disconnected, gave up, or lost interest. These children knew that no mat-
ter what else anybody might say, and no matter how many mistakes they 
might make, their parents were in it with them for the long haul.

3. Were aware that their own mental and physical health were important 
and took care of themselves. These parents tried to work out their own depres-
sion, alcohol abuse, past trauma, stress, and marital conflicts by reading 
self-help books, seeing a counselor, talking to friends, or engaging in 
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self- examination. As a result, even while they may have felt they were 
making the same mistakes year after year, they were aware of their own 
actions, able to hear the perspective of their children, and able to adapt 
when possible.

4. Assembled a team. These parents knew that “it takes a village.” 
They found others who were also strong advocates for their children, who 
kept their child’s best interests in the foreground, which ensured that 
the parents were not alone in their efforts to provide the best support for 
their child.

5. Became an autism expert. That doesn’t mean the parents all went to 
medical school or earned a graduate degree specializing in autism inter-
vention. But these parents educated themselves on what the science says, 
asked questions of their child’s providers, familiarized themselves with 
their community resources, and made sure they knew what autism was 
like for their child. In this way they made sure that their child was going 
to get the best support possible. We are proud to say that by reading this 
book you are already tackling this item directly!

6. Formed a strong social support network. They relied on other parents, 
friends, and family for emotional, social, and logistical support. They 
weren’t afraid to ask for help when they needed it. They developed friend-
ships with supportive people who cared about them and with whom they 
could share both their struggles and their victories. They found time for 
fun and laughter with their support group.

When we say the children are doing well, we don’t mean that all of 
them ended up in a regular education classroom or moved to New York 
City to perform on Broadway or whatever other hope that parents have 
shared with us over the years. But we mean that the kids and families 
achieved goals and outcomes that worked for them. For Georgia’s family 
the goal was that their family be together every day for dinner and par-
ticipate in community activities as a family. For Ansel and his family, the 
goal was to have Ansel stay in school until he was 21 and then live out-
side the home and engage in meaningful activity. For Jessica, who shared 
this comment using her favorite tactic of humor, her goal for Milo was 
that he would stop licking the neighbor’s doorstep. These families were 
able to achieve their goals because the parents exhibited the resilience 
factors listed above.
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And what if you feel like you fall short on some of them? That 
doesn’t mean you can’t also get your kids to a positive outcome. We just 
want to emphasize that hitting these targets markedly raises the odds.

We can’t overemphasize the importance of self-care. Stress may be 
perhaps the most underappreciated influence on child outcomes. When 
a parent is overly stressed, it’s very difficult to provide the necessary sup-
port and implement the interventions needed. Furthermore, caring for 
a child with autism is hard. It’s challenging, draining, demanding, and 
exhausting. Without an occasional break, without getting your own exer-
cise and sleep, having a supportive friend or peer group for yourself, and 
some good times in your own life, it is very difficult to sustain the jour-
ney you need to take with your child. Take care of yourself, and take care 
of your child. Many of the changes in lifestyle discussed here will help 
you as well as your child and can be done together as a family.

wHere Is tHe sCIenCe HeAded?

In the field of psychology, we say that the best predictor of future behav-
ior is past behavior. So what happens when we apply that concept here? 
When we look at past “scientific behavior,” we see massive growth in 
our understanding of the causes of autism and how we can best support 
individuals with autism, with scientists and families working together.

A little over 10 years ago we knew relatively little about the causes 
of autism compared to today, and the outlook for those with autism was 
too often seen as hopeless. As we discussed in the first chapters of this 
book, understanding the causes is critical because it can allow us to fig-
ure out ways to most effectively support individuals and their families. 
In the past decade we have seen remarkable progress on several fronts. 
On the genetic front, public and private investment increased dramati-
cally and spurred partnerships that enabled the identification of several 
specific rare genes with major effects, providing hope for an understand-
ing of biological pathways. First, the identification of genes and genetic 
events highlighted the possibility that genetic contributions interact 
through complex patterns with the early environment. For the first time 
we had a biological understanding of the adage “If you’ve met one indi-
vidual with autism . . . you’ve met one individual with autism.” Second, 
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the identification of these genes, along with dramatic progress in brain- 
imaging technology and an explosion of brain- imaging studies, helped 
illuminate the way that brain structures develop and function in autism, 
as we discussed in Chapter 4.

Progress on clinical studies clarified that ASD is better seen as a 
spectrum—this broadening and unifying of the spectrum was critical 
to the genetic progress we just mentioned and exemplifies the important 
synergy between progress in clinical description and progress in research 
on causes and mechanisms—one cannot progress without the other. On 
the basic science side, a wealth of understanding has emerged around epi-
genetic mechanisms and the way in which environments can get under 
the skin and shape biology—and help us identify potentially reversible 
causes.

The combination of these lines of progress has in turn started to 
pave the way for the development of targeted supports for individuals 
with autism and novel ways to monitor treatment effectiveness. Indeed, 
in the past decade progress in treatment studies and early detection has 
opened up new hope that children with ASD may recover far more often 
and more fully than was previously thought possible.

So, using that “past behavior” to predict “future behavior,” we can 
anticipate more progress on multiple lines at once—on clinical descrip-
tion and early identification, on identifying reversible environmental 
inputs and how they work biologically to affect brain development, and 
on understanding what genes are doing in the brain in ways that may 
lead to new treatment ideas and better diagnostics. We are sure to see 
further exciting, large-scale collaborative efforts by scientists across the 
globe working together with families to focus on issues that are critical 
to the field; but we will also see individual laboratories striking out in 
novel directions and opening up new ideas. All of this will help move us 
further toward answering the core question: How do we best help sup-
port individuals with autism to become the people they want to be? This 
research will include work toward earlier detection, advances in precision 
medicine, and the identification of biological markers for treatment mon-
itoring, as well as efforts to educate the general public on the importance 
of inclusion and integration with the community, particularly as children 
transition into adulthood.

Neurodevelopmental disorders like ASD and ADHD, mental 
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disorders like depression, anxiety, and schizophrenia, and addictive disor-
ders are collectively the world’s number-one cause of morbidity compared 
to any other disease category (“morbidity” is defined formally as years 
lived with disease or disability, but for our purposes it means a cumula-
tive loss of quality of life over the lifetime). This is because these disor-
ders emerge in childhood, during the long period of brain development, 
and they are chronic. Although public and private investment in autism 
research has increased impressively in the past decade, we still don’t fund 
enough research on autism or on neurodevelopmental conditions gener-
ally relative to their social cost. As a society, we do a better job funding 
research on what kills us when we are old after a full life than on condi-
tions that can rob kids of their future when they are young. That may 
change, and we believe it will, because progress to date is impressive and 
exciting. The energy in the scientific community is high, and the future 
is bright for new treatments and discoveries.

There is ample reason for optimism and hope in your own life too. 
Autism is considered a lifelong disorder, but we know now that, with the 
right supports, every person with autism can learn new skills and lead a 
meaningful life. Through better public awareness, employers and society 
at large are not only becoming more informed about and accepting of 
autism, but have also come to appreciate the unique strengths and per-
spectives that people on the spectrum bring to the world. Science shows 
that children and adults on the autism spectrum continue to improve 
their skills throughout life. We now understand more about the chal-
lenges associated with ASD and how to address them. More than ever, 
the future is hopeful for individuals with ASD and their families. Our 
hope is that this book will provide meaningful advice along the way and 
that it will help your child reach his or her full potential.
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resourCes

generAl InforMAtIon regArdIng Asd

National Library of Medicine: Autism
The National Library of Medicine compiles comprehensive information and 
fact sheets about ASD.
www.nlm.nih.gov/medlineplus/autism.html

Spectrum: Autism Research News
Spectrum provides easily digestible, comprehensive news and analysis about 
autism research.
www.spectrumnews.org

International Society for Autism Research (INSAR)
INSAR maintains a website reporting on activities of this organization 
focused on promoting autism research.
www.autism-insar.org/default.aspx

Centers for Disease Control and Prevention (CDC)
The CDC has an authoritative site dedicated to ASD.
www.cdc.gov/ncbddd/autism

National Institute of Mental Health (NIMH)
The NIMH provides an authoritative summary of facts about ASD.
www.nimh.nih.gov/health/topics/autism- spectrum- disorders-asd/index.shtml
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InforMAtIon for pArents, fAMIlIes,  
And IndIvIduAls IMpACted By Asd

American Academy of Pediatrics (AAP)
The AAP is an excellent source of information about all aspects of children’s 
health, including ASD.
www.aap.org

The Arc
The Arc’s mission is to promote and protect the human rights of people with 
intellectual and developmental disabilities. There are chapters throughout 
each state.
www.thearc.org

Autistica
Autistica is a UK-based charity organization that supports autism research.
www.autistica.org.uk/about-us/about-us

Autism Science Foundation (ASF)
The ASF is a U.S.-based autism research support organization.
https://autismsciencefoundation.org

Autism Society
The Autism Society has information available in both English and Spanish 
and maintains general information about autism.
www.autism- society.org
Spanish: www.autism- society.org/site/PageServer?pagename=autismo

Autism Speaks
Autism Speaks maintains a large variety of information and many resources 
and downloadable tools for parents and individuals impacted by ASD.
www.autismspeaks.org

Canadian Paediatric Society (CPS)
The CPS serves both CPS members and other health care professionals with 
information they need to make informed decisions about child health care.
www.cps.ca

First Signs
The First Signs organization maintains information about monitoring 
childhood development, the screening and referral process, and support for 
concerns. One of the tools is the ASD Video Glossary.
http://firstsigns.org
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National Autistic Society
The National Autistic Society, based in the United Kingdom, offers a 
wide range of support services for people with autism, including diagnosis 
information, skills training, social and educational programs, access support, 
and advocacy.
www.autism.org.uk

Psychiatric Times
Psychiatric Times is a monthly online publication offering feature articles, 
clinical news, and reports on special topics from expert writers across a broad 
range of psychiatric issues involving children and adults.
www.psychiatrictimes.com

Raising Children Network
This is a comprehensive website for Australian parents, offering resources, 
discussion forums, videos, and more, including information on autism. 
Articles have age keys so parents and kids can read them.
http://raisingchildren.net.au

sCIenCe resourCes speCIfICAlly regArdIng neurosCIenCe, 
genetICs, And epIgenetICs

The American Society for Human Genetics (ASHG) has a basic primer on 
genetics.
www.ashg.org/education/everyone_1.shtml

Brain Connection, sponsored by BrainHQ, a group promoting cognitive brain 
training, provides a variety of articles and resources about brain development 
and new brain research, including several articles on children’s learning.
https://brainconnection.brainhq.com

The Society for Neuroscience website provides a rich, accessible set of 
information modules for the general public.
www.brainfacts.org

The Guardian has put together a well- written lay summary of the key points of 
epigenetics.
www.theguardian.com/science/occams- corner/2014/apr/25/epigenetics- beginners-guide-
to- everything

The National Institutes of Health (NIH) has a website for its epigenetics 
consortium that occasionally posts cutting-edge plans and breakthroughs 
(http://ihec- epigenomes.org) that also include videos and tutorials  
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(http://ihec- epigenomes.org/why- epigenomics/video-clips), as well as links to other 
resources under its “About” and “Why Epigenomics” links.

There is a nice article in The New Yorker by Siddhartha Mukherjee regarding 
epigenetics.
www.newyorker.com/magazine/2016/05/02/breakthroughs-in- epigenetics

The subscription magazine Scientific American covers new developments in 
cognitive neuroscience accessible to the layperson.
www.scientificamerican.com/mind

The journal Nature’s resource library, called Scitable, has a summary of key 
information regarding epigenetics.
www.nature.com/scitable/topicpage/epigenetic- influences-and- disease-895

IdentIfICAtIon, dIAgnosIs, And treAtMent resourCes

Autism Speaks Resource Guide
The resource guide is an online database for clinical and support resources 
searchable by where you live, life stage, and level of support needed.
www.autismspeaks.org/resource-guide

Autism Speaks First Concern to Action Kit
This kit provides guidance for what to do if you have concerns about autism in 
your young child.
www.autismspeaks.org/tool-kit/first- concern- action-tool-kit

Autism Speaks 100 Day Kit
The Autism Speaks 100 Day Kit contains freely available information for 
families whose children have recently been diagnosed with ASD to help 
prioritize the most essential steps in the 100 days following the diagnosis.
www.autismspeaks.org/tool-kit/100-day-kit-young- children
www.autismspeaks.org/tool-kit/100-day-kit- school-age- children

Autism Screening, Diagnosis, and Treatment Guidelines
The CDC website provides guidelines issued by the American Academy of 
Pediatrics, American Academy of Neurology, and Child Neurology Society.
www.cdc.gov/ncbddd/autism/hcp- recommendations.html

Interactive Tools to Track Child Development from the CDC
The CDC offers interactive tools to help parents track how a child plays, 
learns, speaks, and acts. Interactive Milestone Charts and a checklist are 
offered that teach parents about developmental milestones to help them 
recognize when development may be off course. They also offer a video called 
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Baby Steps: Learn the Signs. Act Early, which provides information and guidance 
on identifying developmental disabilities.
www.cdc.gov/ncbddd/actearly/milestones

National Autism Center’s National Standards Project
The National Autism Center’s National Standards Project offers evidence-
based information about the effectiveness of interventions for individuals with 
ASD.
www.nationalautismcenter.org/national- standards- project

National Center for Complementary and Integrative Health (NCCIH)
The NCCIH, an agency of the NIH, provides a comprehensive overview of 
complementary and alternative medicines and treatments.
https://nccih.nih.gov

seleCt ACAdeMIC ClInICAl reseArCH Centers

Center for Autism and the Developing Brain, White Plains, NY
www.nyp.org/psychiatry/services/center-for- autism-and-the- developing-brain

Duke Center for Autism and Brain Development, Durham, NC
https://autismcenter.duke.edu

Marcus Autism Center, Atlanta, GA
www.marcus.org

Nationwide Children’s Center for ASD, Columbus, OH
www.nationwidechildrens.org/specialties/center-for- autism-spectrum- disorders

Seattle Children’s Autism Center, Seattle, WA
www.seattlechildrens.org/clinics/autism- center

Seaver Center at Mt. Sinai Medical Center, New York, NY
https://icahn.mssm.edu/research/seaver

TEACCH Autism Program, Chapel Hill, NC
https://teacch.com

UC Davis MIND Institute, Davis, CA
https://health.ucdavis.edu/mindinstitute

UCLA Center for Autism Research and Treatment, Los Angeles, CA
www.semel.ucla.edu/autism
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STAR Center for Autism and Neurodevelopmental Disorders,  
San Francisco, CA
https://star.ucsf.edu

UW Autism Center, Seattle, WA
https://depts.washington.edu/uwautism

nutrItIon And dIet

Food Allergy Research and Education (FARE)
Parents and educators can find detailed suggestions and information about 
food allergies at this CDC-sponsored site.
www.foodallergy.org

Guidelines and tips for healthy nutritional planning for your child are 
available at the National Institutes of Health (https://medlineplus.gov/
childnutrition.html) and the USDA (http://fnic.nal.usda.gov/lifecycle- nutrition/child- 
nutrition).

sleep

The National Sleep Foundation website provides background information, 
checklists, and guidelines.
https://sleepfoundation.org

Sleep behavior programs are outlined at http://drcraigcanapari.com/at-long-last-
sleep- training-tools-for-the- exhausted- parent.

exerCIse

The CDC provides clear exercise guidelines, lists of moderate activities for 
different ages, and suggestions on getting activity into your child’s life.
www.cdc.gov/physicalactivity/basics/children/index.htm.

The CDC’s Body and Mind (BAM!) website has interactive tools for you 
and your child and information on how to participate in dozens of different 
individual and group activities, games, and sports to help you identify suitable 
activities.
www.cdc.gov/bam/activity/index.html

The University of Texas CATCH (Coordinated Approach to Child Health) 
curriculum for schools and educators, designed to prevent childhood obesity, 
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offers programs aimed at increasing moderate to vigorous exercise, including a 
family/home module.
http://catchinfo.org/about

teCHnology

The Common Sense Media website provides information, advice, and tools 
to help sift through media options (movies, games, etc.) to make informed 
decisions.
www.commonsensemedia.org

Children’s Technology Review provides professional reviews of interactive 
technology (software, video games) to aid in monitoring and choosing 
products to use.
www.childrenssoftware.com

trAnsItIon plAnnIng

Autism Speaks Transition Kit
www.autismspeaks.org/tool-kit/transition-tool-kit

The Columbia Regional Program Transition Toolkit provides transition team 
members with practical information and easy access to resources to aid in the 
transition process.
www.crporegon.org/Page/175

IRISS, a social service agency based in Scotland, provides a nice summary of 
information regarding transition.
www.iriss.org.uk/sites/default/files/iriss- insight-5.pdf

stress reduCtIon

The American Psychological Association has a comprehensive page outlining 
the impact of stress on the body and helpful tips on stress management.
www.apa.org/helpcenter/stress/index

The CDC has a good summary of basic strategies to help you and your kids 
prevent or handle too much stress.
www.cdc.gov/violenceprevention/pub/coping_with_stress_tips.html

Medline Plus, offered by the U.S. National Library of Medicine, has a nice 
resource regarding psychological stress with information, tips, resources, and 
links.
https://medlineplus.gov/stress.html
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The University of Nebraska Medical Center has a good list of relaxation apps 
that are freely available for download.
www.unmc.edu/wellness/_documents/FreeRelaxApps.pdf

The U.S. Department of Health and Human Services website provides 
information regarding stress management approaches.
https://healthfinder.gov/HealthTopics/Category/health- conditions-and- diseases/heart- 
health/manage- stress

WebMD’s MedicineNet shares information regarding stress and stress 
management.
www.medicinenet.com/stress/article.htm

person- Centered plAnnIng

The Arc provides information regarding person- centered planning.
https://arcofkingcounty.org/resource-guide/personcentered- planning/person- centered- 
planning.html

Informing Families is a Washington State Developmental Disabilities Council 
resource that provides information regarding person- centered planning.
http://informingfamilies.org/pcp

sex eduCAtIon

The National Autistic Society (U.K.) has good information and tips for 
families regarding sexual education.
www.autism.org.uk/sexeducation

Planned Parenthood has a good article on sex education for children and teens 
with autism.
www.plannedparenthood.org/planned- parenthood- massachusetts/local- training- 
education/parent-buzz- newsletter/parent-buzz-e- newsletters/sexuality- education-youth- 
autism-spectrum

VeryWellHealth.Com has a brief article on sex education for teens with 
autism.
www.verywellhealth.com/autism-sex- education-260490

AdvoCACy

Arc chapters in every state provide opportunities to learn about advocacy for 
people with intellectual and developmental disabilities.
www.thearc.org
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Autism Speaks Advocacy Kit
www.autismspeaks.org/tool-kit/advocacy-tool-kit

HousIng resourCes

Autism Housing Network
This program provides information, resources, and tools focused on housing.
www.autismhousingnetwork.org

Autism Speaks Housing Kit
www.autismspeaks.org/tool-kit/housing-and- residential- supports-tool-kit

Autism After 16
The article “Gimme Shelter: Housing for Adults with Autism” appears in the 
online newsletter Autism After 16.
www.autismafter16.com/article/10-19-2011/gimme- shelter- housing- adults-autism

The HUD website provides a fact sheet on Section 8 vouchers and housing.
www.hud.gov/topics/housing_choice_voucher_program_section_8

Use this web page to find HUD information for your state.
http://portal.hud.gov/hudportal/HUD?src=/states/washington/offices

eMployMent

Autism Speaks Employment Kit
www.autismspeaks.org/tool-kit/employment-tool-kit

Choose Work
The U.S. Social Security Administration (SSA) provides employment support 
services for individuals receiving Social Security disability benefits. (You can 
use the SSA website, listed below under Financial Resources, to apply for 
benefits.)
https://choosework.ssa.gov

Hire Autism
Hire Autism is a program of the Organization for Autism Research focused on 
job placement for individuals with autism.
https://hireautism.org
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Uptimize and Autism Research Institute Job Training Video for individuals 
with autism
http://uptimize.com/on-demand-training

fInAnCIAl resourCes

ABLE accounts
Information regarding ABLE accounts is located online.
www.ablenrc.org

Autism Speaks Financial Planning Kit
www.autismspeaks.org/tool-kit/financial- planning-tool-kit

Medicaid
This web page (“Autism Services”) describes and provides links to government 
publications that offer guidance on Medicaid benefits for individuals with 
autism.
www.medicaid.gov/medicaid/benefits/autism/index.html

National Association of State Directors of Developmental Disabilities 
Services (NASDDDS)
This organization’s website provides contact information for all of the 
state agencies supporting individuals with intellectual and developmental 
disabilities (the names vary by state).
www.nasddds.org/state- agencies

U.S. Social Security Administration (SSA)
The SSA provides funding resources via two channels: Supplemental Security 
Income (SSI) and Social Security disability insurance.
www.socialsecurity.gov

eduCAtIon resourCes

Autism Speaks IEP Kit
www.autismspeaks.org/tool-kit/individualized- education- program-iep- summary- 
process-and- practical-tips

Autism Speaks Postsecondary Education Kit
www.autismspeaks.org/tool-kit/postsecondary- educational- opportunities-guide

Office of Special Education Programs
The U.S. Department of Education provides a transition guide for schools and 
educators to use for planning postsecondary education and employment.
https://sites.ed.gov/idea/files/postsecondary- transition-guide-may-2017.pdf
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Think College
Think College is a resource with programs designed to expand postsecondary 
education opportunities for individuals with disabilities.
https://thinkcollege.net

Wrightslaw
The Wrightslaw website provides information related to special education law, 
the development of IEPs, and advocacy for children with disabilities.
www.wrightslaw.com

legAl resourCes

Administration for Community Living
This organization provides information about state protection and advocacy 
programs along with links to each state’s programs.
https://acl.gov/programs/aging-and- disability- networks/state- protection- advocacy- 
systems

Autism Speaks
Autism Speaks offers legal information on its website.
www.autismspeaks.org/your- childs-rights

Autism Society
A summary of legal information is provided on this organization’s website.
www.autism- society.org/living-with- autism/legal- resources

VeryWellHealth.Com
You can find legal and advocacy information and guidance for families at 
this link.
www.verywellhealth.com/guardianship-for- adults-with- autism-4165687
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