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Abstract
Cerebral palsy is the most common neuromotor developmental disability of childhood, 
affecting as many as 8,000 to 12,000 children born in the U.S. each year (corresponding to a 
prevalence rate of between 2 and 3 per 1000 children). Recent improvements in neonatal 
care have not resulted in a decline in the overall prevalence of cerebral palsy and, in fact, 
greater numbers of very preterm/very low birth weight infants are surviving with cerebral 
palsy and other developmental problems. Infection in pregnancy may be an important cause 
of the disorder. In preterm infants, there appears to be about a 2-fold increased risk for 
cerebral palsy from chorioamnionitis, and in term infants the estimated increased risk is 
about 4-fold. Provisionally, chorioamnionitis might account for 12% of spastic cerebral palsy 
in term infants and 28% of cerebral palsy in preterm infants. Studies of biochemical markers 
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of fetal inflammation typically associated with infection also suggest that an inflammatory 
response may be an important independent etiologic factor. If a substantial proportion of 
cerebral palsy is attributable to acute amnionitis infection and/or neonatal sepsis, cerebral 
palsy should have decreased in the United States after administration of intrapartum 
antibiotics became widespread in response to publication of public health consensus 
guidelines for Group B streptococcus in 1996. However, failure to detect declines could have 
a number of explanations and these explanations illustrate the many public health challenges 
related to intrauterine infection and cerebral palsy. Given the gaps in our current knowledge 
about intrauterine infection and cerebral palsy, public health recommendations for timely 
and specific prevention activities are limited at this time. MRDD Research Reviews 2002;8:39
–45. © 2002 Wiley-Liss, Inc.
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To the Editor:

The publication of a controlled epidemiologic study on the measles, mumps, and rubella
(MMR) vaccine and autism (Nov. 7 issue)  represents a major advance. The great volume of
material circulating on the Internet about a possible link between the MMR vaccine and autism
cannot undermine the strength of the design. However, the study has some methodologic
problems. A review of the clinical records for only 40 of the 316 children with autistic disorder
is inadequate. That was clear in another review, which focused on 493 self-selected British
children with autistic syndrome : without a multidisciplinary review of lifetime records,
important errors would have been unavoidable. Although it would be difficult, with the use of
clinical criteria one could identify subgroups among most of the children, notably subgroups
with regression.

The power of the current study  was high (80 percent to detect a relative risk of 1.5) but
misleading. Let us assume hypothetically that there is a vulnerability to MMR-induced disease
in 10 percent of the children with autism. We can assume further that 80 percent of the overall
group with autism and 95 percent of the subgroup with vulnerability have been vaccinated. In a
nested, case–control design within the Danish cohorts, the odds ratio for MMR in the subgroup
would be 4.17; for all the children with autism combined, the odds ratio would be 0.97,
masking the association in a small subgroup. Yet, in a conservative estimate, 10 percent would
represent 50,000 children in the United States, at a yearly burden of $1.25 billion. I hope this
possibility can be ruled out.

Walter O. Spitzer, M.D., M.P.H. 
McGill University, Montreal, QC H3G 1A4, Canada 

2 References

To the Editor:

The admirable attempt by Madsen et al. to evaluate a possible association between the MMR
vaccine and autism has multiple flaws that compound the bias toward a finding of no
association. First, the use of person-years instead of persons in the analysis magnifies the
weight of the early cases (when the prevalence of autism was relatively low) and minimizes the
weight of the later cases (when the prevalence was five times that in the early period). Second,
the mean ages at diagnosis were 51 months for autism and 63 months for other autistic-
spectrum disorders. A child born early in the study period had a higher likelihood of receiving a

Abstract Article References Citing Articles (252) Letters

Article

1

2

1

Trulicity® is indicated as an adjunct to diet and exercise to improve glycemic
control in adults with type 2 diabetes mellitus.

Prescribing Information Medication Guide

Important Safety Information
carcinoma (MTC), in humans as human
relevance of dulaglutide-induced rodent
thyroid C-cell tumors has not been
determined

Trulicity is contraindicated in patients with a
personal or family history of MTC and in

Exhibit 17

http://www.nejm.org/
http://www.nejm.org/action/clickThrough?id=11495&url=%2Faction%2FcdfProxy%3Faction%3Dsubscribe%26url%3Dhttp%253A%252F%252Fwww.nejm.org%252Fdoi%252Ffull%252F10.1056%252FNEJMoa021134%26promo%3DONFQKG05&loc=%2Fdoi%2Ffull%2F10.1056%2FNEJMoa021134&pubId=40050200&placeholderId=1071&productId=1058
http://www.nejm.org/doi/pdf/10.1056/NEJMoa021134
http://www.nejm.org/doi/full/10.1056/NEJMoa021134
http://www.nejm.org/action/showCitFormats?doi=10.1056%2FNEJMoa021134
http://www.nejm.org/action/showPowerPoint?doi=10.1056%2FNEJMoa021134
http://www.nejm.org/action/showMailPage?href=%2Fdoi%2Ffull%2F10.1056%2FNEJMoa021134&title=A+Population-Based+Study+of+Measles%2C+Mumps%2C+and+Rubella+Vaccination+and+Autism&doi=10.1056%2FNEJMoa021134
https://www.nejm.org/sign-in?uri=%2Fdoi%2Ffull%2F10.1056%2FNEJMoa021134&triggerTool=savePage
https://www.nejm.org/sign-in?uri=%2Fdoi%2Ffull%2F10.1056%2FNEJMoa021134&triggerTool=getAlert
http://www.nejm.org/page/about-nejm/reprints
http://www.nejm.org/servlet/linkout?type=rightslink&url=publisherName%3Dmassmed%26author%3DKreesten%2BMeldgaard%2BMadsen%252C%2BAnders%2BHviid%252C%2BMogens%2BVestergaard%252C%2Bet%2Bal%26publication%3Dnejm%26orderBeanReset%3Dtrue%26volumeNum%3D347%26issueNum%3D19%26contentID%3D10.1056%252FNEJMoa021134%26title%3DA%2BPopulation-Based%2BStudy%2Bof%2BMeasles%252C%2BMumps%252C%2Band%2BRubella%2BVaccination%2Band%2BAutism%26publicationDate%3D11%252F07%252F2002
http://www.addthis.com/bookmark.php
http://www.nejm.org/medical-research/childhood-diseases
http://www.nejm.org/medical-research/pediatrics-general
http://www.nejm.org/medical-research/neonatology
http://www.nejm.org/medical-articles/research
http://www.nejm.org/toc/nejm/347/19/
http://www.nejm.org/doi/full/10.1056/NEJMp020125
http://www.nejm.org/doi/full/10.1056/NEJM200303063481016
http://www.nejm.org/doi/full/10.1056/NEJMoa1704559
http://www.nejm.org/doi/full/10.1056/NEJMp1707170
http://www.nejm.org/action/clickThrough?id=10705&url=%2Fpage%2Fclinical-trials-series%3Fquery%3Dcmgtl%26utm_source%3Dnejm%26utm_medium%3Dcmgtl%26utm_campaign%3Dclinicaltrialseries&loc=%2Fdoi%2Ffull%2F10.1056%2FNEJMoa021134&pubId=40050200&placeholderId=1191&productId=1007
http://www.nejm.org/action/clickThrough?id=7011&url=%2Faction%2FcdfProxy%3Faction%3Drenew%26promo%3DONFLRNA2&loc=%2Fdoi%2Ffull%2F10.1056%2FNEJMoa021134&pubId=40050200&placeholderId=1229&productId=1035
http://www.nejm.org/action/clickThrough?id=7011&url=%2Faction%2FcdfProxy%3Faction%3Dsubscribe%26promo%3DONFLNSA7&loc=%2Fdoi%2Ffull%2F10.1056%2FNEJMoa021134&pubId=40050200&placeholderId=1229&productId=1035
http://www.nejm.org/action/clickThrough?id=7011&url=%2Faction%2FcdfProxy%3Faction%3Dregister%26promo%3DONFLNAR3&loc=%2Fdoi%2Ffull%2F10.1056%2FNEJMoa021134&pubId=40050200&placeholderId=1229&productId=1035
https://www.nejm.org/sign-in?uri=http%3A%2F%2Fwww.nejm.org%2Fdoi%2Ffull%2F10.1056%2FNEJMoa021134
http://www.nejm.org/
http://www.nejm.org/medical-article-index
http://www.nejm.org/medical-index
http://www.nejm.org/medical-specialties
http://www.nejm.org/action/clickThrough?id=10490&url=%2Fpage%2Fauthor-center%2Fhome&loc=%2Fdoi%2Ffull%2F10.1056%2FNEJMoa021134&pubId=40050200&placeholderId=1276&productId=1449
http://www.nejm.org/continuing-medical-education
http://www.nejm.org/medical-search
http://www.nejm.org/toc/nejm/347/19/
http://www.nejm.org/toc/nejm/348/10/
http://www.nejm.org/doi/full/10.1056/toggleRef
http://www.nejm.org/doi/ref/10.1056/NEJMoa021134#t=references
http://www.nejm.org/doi/citedby/10.1056/NEJMoa021134#t=citedby
http://www.nejm.org/doi/full/10.1056/NEJM200303063481016#t=article
http://uspl.lilly.com/trulicity/trulicity.html#pi
http://uspl.lilly.com/trulicity/trulicity.html#mg


7/6/2017 A Population-Based Study of Measles, Mumps, and Rubella Vaccination and Autism — NEJM

http://www.nejm.org/doi/full/10.1056/NEJMoa021134#t=letters 2/4

Achenbach’s Syndrome [50,550 views]
June 29, 2017 | Y. Yamamoto and S. Yamamoto

More Trends

 

 

 

PHYSICIAN JOBS
July 6, 2017

 

Neurology
Neurology-General, Headache and Movement Disorders
- St. George, UT - Dixie Regional Medical Center
UTAH

 

Psychiatry
Psychiatry - Child/Adolescent - McKay Dee Hospital -
Ogden, UT
UTAH

 

Cardiology
NON INVASIVE CARDOLOGIST - GEISINGER -
LEWISTOWN HOSPITAL
PORT MATILDA

 

Dermatology
Dermatology - Hudson Valley, NY
GOSHEN

 

Chiefs / Directors / Dept. Heads
Supervisory Medical Officer Emergency Room
SOUTH DAKOTA

 

Ophthalmology
Cornea Specialist - Ophthalmologist
WILKES BARRE

 

 

nejmcareercenter.org
 

diagnosis than a child born later in the study period. Finally, children in the unvaccinated group
underwent a mean of 5.0 years of follow-up (482,360 person-years for 96,648 persons), as
compared with 3.7 years in the vaccinated group (1,647,504 person-years for 440,655
persons). This discrepancy also reduced the likelihood that autism would be detected in a
vaccinated child as compared with an unvaccinated child.

The authors overstate their conclusion in the abstract by saying, “This study provides strong
evidence against the hypothesis that MMR vaccination causes autism.” Even if the study did
not suffer from these flaws, the strongest defensible conclusion would be that the study did not
detect an association between MMR and autism.

Michael E. Mullins, M.D. 
Washington University School of Medicine, St. Louis, MO 63110 
mullinsm@msnotes.wustl.edu

To the Editor:

Inadequate epidemiologic studies, in contrast with laboratory studies,  have not found an
association between MMR vaccination and autism. Madsen et al. fail to disaggregate the
relevant subgroup from the overall population with autism.

My own hypothesis, untested at the population level, involves a subgroup of children with
regressive autism associated with gastrointestinal inflammation and apparently type 2 helper T
cell (Th2)–skewed mucosal and systemic immunity. In 1999 a colleague and I wrote, “The
newborn tends towards a Th2 response to pathogens and gradually shifts towards a Th1 [type
1 helper T cell] response with age. If this transition does not take place appropriately, the infant
is likely to be at greater risk of mounting aberrant immune responses in later life.”  In
considering children at risk, cofactors that may interfere with a Th2-to-Th1 transition in infants
require examination. Mercury exposure alters the susceptibility to infection. Murine
susceptibility to infection with Leishmania major reflects a genetically restricted Th2 response.
In resistant animals (with a Th1 response to L. major), a Th2-mediated autoimmune syndrome
develops, and the animals are unable to clear the infection after exposure to mercury.

Hypothesis testing at the population level must adjust for cofactors that might influence the
response to MMR — an impossible task, perhaps, given infants' increasing exposure to
mercury in vaccines. Answers may be found only in detailed examination of each child.

Andrew J. Wakefield, F.R.C.S., F.R.C.Path. 
International Child Development Resource Center, Boca Raton, FL 33431 
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To the Editor:

Suspicions about vaccine safety, discussed by Campion in his Perspective,  are contributing to
a growing measles crisis in Japan. In 1995, the government enacted a law making
immunizations optional. Because of parents' fear of rare vaccine-related encephalopathic
complications, mounting medicolegal concern on the part of physicians, and limited
intervention by the government, compliance with measles vaccination is poor. Cases of
measles in Japan now number more than 100,000 per year,  with an estimated 50 to 100
deaths annually. The effects of this problem are crossing borders. Of the 86 total cases of
measles in the United States in 2000, 62 percent were importation-associated. Twenty-six of
the 86 cases (30 percent) were imported. Japan contributed the largest number of cases from
a single country (7 of the 26 imported cases).

Measles has the potential to cause substantial morbidity and mortality, not only in the
developing world but also in the developed world. Public health authorities have an important
role in objectively educating both physicians and the public about vaccines, in supporting
physicians in vaccinating children, and in improving vaccination programs. A coordinated
global effort will be critical for preventing the spread of vaccine-preventable diseases such as
measles.

Katherine K. Noble, M.D. 
Katsuyuki Miyasaka, M.D., Ph.D. 
National Children's Medical Center, Tokyo 157-8535, Japan 
miyasaka-k@ncchd.go.jp
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Dr. Madsen replies: Whether it is possible to perform hypothesis testing at all at any
level is a matter for debate elsewhere. A hypothesis can, however, be subject to critical
evaluation in population-based studies, such as ours. We found no corroboration for the
hypothesis that MMR vaccination causes autism.

Dr. Wakefield argues that we should have controlled for mercury exposure from
vaccines. However, mercury — or more precisely, the vaccine preservative thimerosal
that contains ethyl mercury — has not been used in Danish vaccines since 1992 and
thus was not a confounder in the study.

Dr. Spitzer will probably agree that our task is to examine (not to prove) proposed causal
links between exposure and diseases. We cannot rule out the possibility that at least
one child would not have become autistic if he or she had not been vaccinated, and that
point alone may be sufficient for stating causality. Unfortunately, we cannot subject this
assumption to a critical test unless it is better specified. We can say that if this causal
link exists, it is not frequent. We can say that MMR vaccination is not the explanation for
an increasing incidence in autism, if such an increasing incidence exists. We can say
that MMR vaccination is not one of the common causes of autism. But we cannot prove
anything, especially not when it comes to null hypotheses.

All effect measures have a set of confidence limits that vary in width and credibility
according to the size and quality of the study. We do not claim to have proven that MMR
vaccination can never cause autism. We can state only that we find nothing in our data
to support the hypothesis that MMR causes autism. We cannot rule out the existence of
a susceptible subgroup with an increased risk of autism if vaccinated, but such a
subgroup must be small. Even if such a hypothetical subgroup exists, its members may
be better off receiving the vaccine, when all the risks and benefits are taken into
consideration.

We are in the process of evaluating diagnoses for all the cases of autism in the cohort,
and so far, the estimates of validity have not changed. This was to be expected, since
only specialists in child and adolescent psychiatry were authorized to diagnose autism.

With regard to Dr. Mullins's comments: it is important to note that we did adjust for both
age and calendar period in the analysis. Vaccination was treated as a time-dependent
covariate, and the vaccinated children contributed risk time in the unvaccinated group
until they were vaccinated. Thus, calculating the mean years of follow-up the way Dr.
Mullins suggests is not possible.

Kreesten Meldgaard Madsen, M.D. 
Danish Epidemiology Science Center, DK-8000 Aarhus C, Denmark 
kmm@dadlnet.dk

Dr. Campion replies: The experience that Drs. Noble and Miyasaka describe is sobering.
People want more independence and more control over all health care decisions.
However, if the rate of childhood vaccination declines substantially, the result will be
needless harm to young children. It is particularly sad when fears about vaccination
begin to spread because of statements in the scientific literature that are hypothetical
and unproven. The large, careful study by Madsen et al. found absolutely no evidence to
support the hypothesis that MMR vaccination is responsible for the development of
autism.

Edward W. Campion, M.D. 
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Home / Research Background

Autism and Other Pervasive Developmental Disorders Conference
(Februar\ 3-5, 2008) 

Prepared by Michael B. First, M.D., DSM Consultant to the American Psychiatric Institute for Research and Education
(APIRE), a subsidiary of the American Psychiatric Association

The APA, in collaboration with the WHO, NIH, and the M.I.N.D. Institute at the University of California, Davis, convened a
diagnosis-related research planning conference focusing on autism and other pervasive developmental disorders at the
M.I. N.D. Institute in Sacramento California, on February 3-5, 2008. The conference was the last in a series of NIH-
funded conferences on “The Future of Psychiatric Diagnosis: Refining the Research Agenda” that is administered by
APA¶s American Psychiatric Institute for Research and Education (APIRE).  The conference co-chairs were Susan
Swedo, M.D., National Institute of Mental Health (Bethesda, MD), Poul Thorsen, M.D., Ph.D., University of Aarhus
(Aarhus, Denmark), and Daniel Pine, M.D., National Institute of Mental Health (Bethesda, MD.) Twenty six invited
scientists from around the world participated.

Susan Swedo, M.D. (Bethesda, MD), co-chair of the conference and chair of the DSM-V Autism Work Group, began by
providing an overview of the plans for the DSM-V work group. The job of the work group is to identify criteria that will be
more accurate and precise and to determine what data are needed to recommend a change in the criteria.  Given that
the work group does not have the resources to collect new data; recommendations will have to be based on a review of
the literature and on secondary analyses of existing data. She emphasized that all changes must be warranted by data
and by experience in the field and warned against just tinkering with the diagnostic criteria. Proposed new criteria for
autism will need to be reliable, valid, and developmentally sensitive and will need to be tested out in field trials. She
noted that the audience for the DSM is diverse: primary care clinicians are the main users, so criteria must be clinically
useful and manageable, given that clinicians often have only five minutes to do their evaluations. The agenda of the
conference is divided into a series of nine panels, each one focusing on a question that was raised during the first
meeting of the DSM-V Autism Work Group. 

The first panel addressed the question what are the core symptom domains in autism?  Three alternatives have been
proposed: social deficits only (leading to communication deficits and repetitive/fixated behavior), social and
communication deficits (but not repetitive behaviors/fixated interests), or all three symptom domains (i.e., social deficits,
communication deficits, and repetitive behaviors/fixated interests), as currently defined in DSM-IV. In her introduction to
the panel, Amy Wetherby, Ph.D., (Tallahassee, Florida) noted that currently the core symptoms of autism are divided
into three domains: impairment in social interaction (e.g., impairment in the use of nonverbal behavior; lack of
spontaneous sharing; lack of social/emotional reciprocity; failure to develop peer relationships), impairment in
communication (e.g., delay in or lack of development of spoken language and gestures; impairment in the ability to
initiate or maintain conversation; repetitive and idiosyncratic use of language; lack of pretend play), and repetitive
behaviors and fixated interests (e.g., preoccupation with restricted patterns of interest; inflexible adherence to routines;
repetitive movements; preoccupation with parts of objects). A prospective study of the general population which looked at
29 features to see which features at age 2 predicted the later development of an Autistic Spectrum Disorder (ASD) found
nine features from the three domains, supporting the notion of a triad of domains. Looking at the ability of these features
to distinguish between ASD, other developmental disorders, and typical development both early and late during the
second year, repetitive movements of objects (e.g., swiping, rubbing, squeezing objects, lining up objects, collecting
objects) were better able to distinguish between ASD and developmental disorder both early and late during the second
year of life than were repetitive movements of the body (e.g., flapping arms or hands, rubbing, tapping, or pressing body
parts, stiffening fingers, hands, or arms) or social communication problems, which can only distinguish between these
groups later during the second year, suggesting that there may be separate strands underpinning ASD early on which
become intertwined by late in the second year. In her presentation, Catherine Lord, Ph.D., (Ann Arbor, MI) recommended
caution when doing factor analyses on ASD data sets, given that subject characteristics and instrument characteristics
affect results. All studies have found considerable correlations between factors (with correlations between 0.37- 0.66, at
least for restricted, repetitive behaviors) and have required oblique factors, but that the number of factors has differed
greatly across studies. Most of the studies have suggested that social items and non-verbal items are hard to separate
but, on the whole, non-verbal communication items are the elements that go together to create social deficits. Dr. Lord
proposed that the diagnostic criteria for autism include social communication deficits and restricted, repetitive behaviors
and that chronological age, current expressive language level, nonverbal IQ, and resulting impairment also be taken into
account. John Constantino, M.D., (St. Louis, MO), in his presentation, noted that, 1) autism represents the severe end of
a continuum of inherited social deficiencies that occur in nature and it is arbitrary where to draw the line between affected
and normal states.; 2) there are no data that support Asperger¶s disorder breeding true; familial idiopathic PDDs share
genetic origins; for example, in a Danish epidemiological sibling study, both autism and Asperger¶s disorder increase the
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risk of autism in siblings (although the risk is higher for probands with autism); 3) DSM-IV criterion domains for autism
are NOT empirically-derivable by factor, cluster, or latent class analyses, suggesting a unitary underlying factor
structure; 4) that although ADHD and PDD share some secondary symptoms, they are inherited largely independently,
can co-occur, have been shown to respond independently to some of the same treatments and therefore should be
allowed to be diagnosed simultaneously (i.e. NOT mutually exclusive for assignment of diagnosis); and 5) an important
goal for DSM-V is to develop norms that provide the structure for a system of dimensional characterization of 
developmental psychopathology (for example, how much deficiency in impulse control should be expected for a child
with an IQ of 75?). Finally, Francesca G. Happé, Ph.D., (London, UK), presented data regarding whether the familiar triad
of impairments in autism (i.e., social impairments, communication impairments, and restricted repetitive behavior and
interests) are all due to a single underlying cause or whether they are influenced by separate causes. In studies of a
population-based sample of twins (at ages 7, 8, and 10), correlations between trait measures of the three triad areas
ranged from 0.3 to 0.4. In addition, cross-twin cross-trait correlations suggested that at least half the genes acting on
these (highly heritable) traits act specifically on one part of the triad. While the data on children with extreme (impaired)
scores in each domain do suggest that the three triad impairments cluster above chance, there are large numbers of
children with parent-reported impairments in just one triad area. The results from these studies indicate that aspects of
the triad can be seen in isolation. In terms of cognitive theories and brain imaging, there is also no single explanation for
the three aspects of the triad. Dr. Happé noted, however, that when impairments in all three domains occur together,
there may be a qualitative shift, perhaps reflecting a stripping away of the individual¶s ability to compensate. She
concluded by noting the need to consider the separability of the domains of the triad when considering a dimensional
approach to the diagnosis of autism spectrum disorders. 

The second panel addressed the question how are fixated interests and stereotypes related to each other, to autism,
and to obsessions and compulsions?  In his introduction to the panel, Edwin H. Cook, Jr., M.D., (Chicago, IL) noted that
restricted and repetitive behaviors are currently de-emphasized relative to social impairment. Why should a child with
mild social and communicative impairment whose main impairment is disabling restrictive and repetitive behaviors be
considered to have less likelihood of autistic disorder? Is our lack of emphasis on severity of this area justified by the
data or is it based on our “preoccupation” with social and communication function? Why do we have use of stereotyped
language in the communication domain rather than the restricted and repetitive behavior domain? Dr. Cook raised the
question of whether repetitive and restricted behaviors would be better split into two facets (i.e., insistence on sameness
and repetitive sensory motor behavior), noting that they might have different behavioral and treatment implications (e.g.,
elements of insistence on sameness are responsive to SSRIs in some patients; it may make more sense to treat
insistence on sameness as a single entity since it does get in the way of other interventions, in comparison to repetitive
sensory motor behavior [RSMB] which often is reduced with optimal  educational interventions, even though the
interventions are not directed specifically at RSMB). James Bodfish, Ph.D., (Chapel Hill, NC), in his presentation, noted
that according to factor analyses, there is likely more than one variety of repetitive behavior, with some analyses
suggesting that insistence on sameness and compulsions represent a higher order factor and repetitive sensory motor
behavior a lower order factor. He also questioned which variety is relatively more specific to autism (repetitive motor
behaviors including repetitive use of objects, or sameness, rituals, compulsions, or fixated interests; different studies
have conflicting results); which variety has the earliest onset and persists with age (all varieties maintain with age
although severity tends to diminish). Finally, regarding the role of repetitive behaviors in the diagnostic criteria for autism,
multiple studies have shown that severity of sameness/rituals (but not repetitive motor behavior) is independent of social
language deficits, that repetitive behaviors vary continuously within autism (i.e., they do not form taxa or subtypes); that
increased repetitive behaviors are associated with increased social and/or language deficits (i.e., severity of the two
domains runs together); and that early repetitive behaviors predict later social / language deficits. Susan Swedo, M.D.,
(Bethesda, MD), in her presentation, noted how little data has been reported regarding the difference between fixated
interests in autism and obsessive-compulsive symptoms in obsessive-compulsive disorder (OCD), noting that there may
be a clear difference between childhood onset obsessions and adult-onset obsessions. Differences in treatment
response, patterns of comorbidity and neuroimaging findings suggest that in adults, obsessions seem to fit best with
anxiety disorders and in children are more closely linked to attention deficit hyperactivity disorder and tic
disorders. Regarding the difference between stereotypies in ASD and compulsions in OCD, the two symptoms are more
similar than different in presentation. For example, when the repetitive behavior is interrupted, children respond
negatively, regardless of whether the behavior is a compulsion or a stereotypy. Dr. Swedo noted three possible
hypotheses regarding the relationship: that symptoms in autism and OCD are the same phenomena and result from
similar etiologies; that they are the same behavioral abnormality, but represent different etiologies; or that symptoms in
autism and OCD only appear to be similar but differ in nature and etiopathogenesis. Comparing ASD and obsessive-
compulsive personality disorder (OCPD), similarities between them include rigidity, need for sameness, and individuals
being “cold” and socially isolated; differences include age at onset (earlier in ASD), degree of impairment (greater in
ASD), and presence of comorbid symptoms (more in ASD).   

The third panel addressed the question how does the presentation of autism change across the lifespan? In her
introduction, Catherine Lord, Ph.D., (Ann Arbor, MI) commented that one of the real improvements in DSM-IV was to
include criterion items that would apply to both pre-school and school-age children; however, the items still do not
adequately apply to toddlers, adolescents, and adults. When assessing toddlers, one challenge is to get reliable
information from a parent who may not be familiar with normal childhood development; for adolescents and adults,
compensatory strategies and learning might alter the presentation. Interpreting longitudinal data can be challenging
because the proportion of children who have difficulties with the ASD domains change over time, as do factor
loadings. For example, repetitive behaviors start early in the course and persist over time, but the number of behaviors
goes down and they tend not to be as interfering. On the other hand, insistence on sameness tends to start later and
increases slightly. Amy Wetherby, Ph.D., (Tallahassee, FL) noted that prospective studies of general population
samples have documented core deficits in social communication, fixated interests (e.g., sticky attention to objects) and
repetitive behaviors in children with ASD in the second year. Deceleration of development may be characteristic of the
unfolding of diagnostic features of ASD over the second year, making screening and early detection more challenging.
Social communication and repetitive behaviors are independent constructs early in the second year and become



3/21/12 Autism and Other Pervasive Developmental Disorders Conference (February 3-5, 2008) | APA DSM-5

3/7dsm5.org/«/autismandotherpervasivedevelopmentaldisordersconference(february3-5,2008).aspx

intertwined by late in the second year, with repetitive behaviors contributing to social affect deficits at 3 years of
age. These early core deficits appear to have a cascading effect that impacts the children¶s learning environment by
limiting what they can get out of it. Keith Widaman, Ph.D., (Davis, CA), in his presentation, looked at lifespan changes
from the perspective of mental retardation. Cross-sectional studies of intelligence have shown that there are substantial
improvements in many areas until the developmental period ends around age 20; after that point, stability is more
likely. For mental retardation, which is considered a developmental disorder, the diagnosis is supposed to be made in
the first 18 years of life. Does it therefore make sense to make a diagnosis of ASD and intellectual disabilities in
someone presenting at age 50? An empirical basis for making long term predictions about outcome is lacking for
individuals with autism. Harry H. Wright, M.D., (Columbia. SC), noted that despite a consensus that autism nearly
always develop before 3 years of age, it is only recently that significant information on the early presentation of ASD in
very young (birth to 3 years of age) children has been reported. He called for similar efforts to develop developmentally
sensitive criteria and diagnostic algorithms across the lifespan, especially in early and middle adulthood. Dr. Wright
recounted how his clinic has been getting referrals for evaluation of adolescent and adult family members (e.g., older
siblings, uncles) of young children diagnosed with autism but there are no guidelines for making a diagnosis of ASD in
such older individuals; adult examples are needed for the various autism criteria. This may be a particular issue for
African-American families who are typically referred at a later age than their Caucasian counterparts.   

The fourth panel addressed the question how does developmental regression (and particularly Childhood Disintegrative
Disorder) fit into the autism spectrum? In her introduction, Sarah J. Spence, M.D., Ph.D., (Bethesda, MD) raised a
number of questions about the construct of regression in ASD, including what is it and how commonly does it
occur? Does regression represent true loss of skills versus just a plateau, and which skills should define a
regression? Does it require normal development to precede it? When does it happen? What causes it? How important
are medical factors?  s it specific to ASDs? Regression is currently only included in the diagnostic criteria in Childhood
Disintegrative Disorder (CDD), where it is required.  Clinically it is commonly seen in Rett Syndrome but not included in
the criteria, and is not even mentioned in Autistic Disorder, Asperger¶s Disorder, or PDD-NOS, although it is known to
occur fairly frequently. Childhood Disintegrative Disorder was first mentioned by Heller in 1908 and was first included in
the DSM starting with DSM-IV. The available literature on CDD consists of case reports and a few case series. The
paucity of reports is confirmation that CDD is a rare condition, with prevalence thought to be 1.1 to 6.4 per 100,000. It
was once assumed that various presentations of CDD have a common medical etiopathogenesis, but a cause is not
identified in most cases. Dr. Spence summarized some of the challenges in defining the role of regression in CDD and
other ASDs as follows: 1) determining the validity of the age requirement (24 months-10 years); 2) operationalizing the
definition of regression; 3) close examination of pathogenesis and clarification of the role of co-morbid medical
diagnoses; and 4) determining its impact on prognosis and response to intervention. In his presentation, Hiroshi Kurita,
M.D., (Tokyo, Japan) argued that although CDD is quite rare and research on CDD very scarce, there is no convincing
evidence to abolish or merge it with autistic disorder, and that it should be preserved as an independent disorder. He
made a number of specific suggestions to improve the CDD criteria set, including: 1) changing the requirement in
criterion A for the regression history from “apparently normal development” to “no clinically significant delay or
abnormality in development”; 2) deleting motor skills regression from the areas of regression in criterion B because of
scarcity; and 3) in criterion D, having the diagnosis of CDD pre-empt a diagnosis of autistic disorder so that CDD with
onset before age 3 is not diagnosed as autistic disorder (one-third to one-half of CDD patients show their regression
between ages 2 and 3). Compared with autistic disorder, CDD has no significant difference in clinical symptomatology
apart from its higher incidences of epilepsy and EEG abnormalities.  Dr. Kurita concluded by noting that given the rarity
of CDD, a standard format of evaluating a possible CDD case or a case with a history of regression is needed to facilitate
early detection and research of CDD and other PDD with regression. Pauline A. Filipek, M.D., (Irvine, CA) showed
prospective video clips of an infant aged 13 months through 26 months that illustrated apparently normal development at
age 13 months, with gestures and 6 to 7 spontaneous words. One month later, he presented to the clinic with a loss of
response to name, followed by loss of his 6 to 7 words, onset of highly repetitive play and loss of eye contact, which
progressed to frank autistic disorder by age 24 months. This sequence raised questions about what separates autistic
regression from CDD -- how often does regression occur in autistic disorder? Is CDD simply autistic regression that
occurs later, after age 24 months? During the ensuing discussion, it was pointed out that regression may be a more
common feature of autism than was previously thought with some prospective studies indicating that a loss of skills is
the rule rather than the exception. In regressive autism, the skills are lost in the second year of life, while in “early onset”
autism, skills are lost in the first year of life. There was general agreement that symptom onset is on a continuum
between regression and non-regression and that defining the borders between the two can be difficult. Diagnostic
certainty is particularly problematic because most parents are not going to pick up a regression of acquired skills unless
the child has acquired language which then is lost.    

The fifth panel addressed the question Asperger¶s Disorder – is it Autism? In her introduction, Francesca G. Happé,
Ph.D., (London, UK) raised some of the key questions that have arisen regarding the diagnosis of Asperger¶s Disorder,
which was introduced into DSM-IV in 1994. These questions include: is there an µAsperger¶ subgroup of autism with
distinct cause, course, cognitive profile, and intervention needs, and if so, what is its relation to other ASDs? Asperger¶s
disorder is essentially defined as meeting criteria for autism without the language impairment. Lorna Wing introduced the
term in 1981 to aid recognition of the part of the autism spectrum with good IQ and language. It has increased
awareness and recognition and helped to clarify the core deficits of ASD, but also increases the possibility that there
may be over-diagnosis of ASD. Asperger¶s disorder has also had an impact on family studies of autism with regard to
what we recognize as “caseness.” Dr. Happe noted that the current criteria do not work: they do not allow for
developmental change, the early language criteria do not demarcate groups with different prognoses, it is hard to apply
the diagnosis for adult cases, and there is no clear conceptual basis for the diagnosis. Dr. Happe concluded that
although there is a recognizable Asperger¶s type and that some cases of classic autism grow into this picture, she
wonders whether there may be a better classification schema. Sally Ozonoff, Ph.D., (Sacramento, CA), in her
presentation, compared high functioning autism (HFA) with Asperger¶s, and noted that there were few differences in their
definitional DSM-IV criteria; both require two social symptoms and one repetitive/stereotyped symptom, both are in the
average range intellectually and have current fluent language. The main criterion distinguishing the two disorders is the
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requirement in Asperger¶s that onset of language occurs at the expected time, e.g., single words by age 2. Dr. Ozonoff
noted that it is difficult to evaluate the literature since definitions vary across studies and that many children who are
thought clinically to have Asperger¶s actually meet criteria for autism (which supercedes a diagnosis of Asperger's).
There is some evidence to suggest that Asperger's and HFA do not represent distinct disorders: they co-occur in the
same families and do not “breed true” (i.e., family members of patients with Asperger's have HFA and family members of
patients with HFA have Asperger's); children with autism who develop language have similar outcome to Asperger's; HFA
and Asperger's are indistinguishable by school-age; and although studies find better language skills and/or verbal IQ in
Asperger's, multiple studies have found no group differences in other neuropsychological domains.   

The sixth panel addressed the question, Is Autism a Life-Long Diagnosis? Bryan H. King, M.D., Ph.D., (Seattle, WA)
introduced the panel by asking if one outgrows a diagnosis or it remits, (particularly in the context of genetic
underpinnings), is it still there? Residual language deficits have been demonstrated in some children with a well-
documented history of autism who have gone on to have excellent outcomes. As children age, they tend to lose some of
the severity of their illness so that the diagnosis can change from autistic disorder to PDD-NOS. A problem is caused by
linking a diagnosis to the severity of manifestations of the symptoms. This causes difficulties for service provision and for
clinical trials; for example, the FDA will not allow for an indication that was created for autism to transfer over to PDD-
NOS, even though it may be the same children who have the two different diagnoses (ASD when young and PDD-NOS
as they develop further). The current classification mixes categorical definition with the severity of disorder. Eric
Fombonne, M.D., (Montreal, Canada) began his presentation by noting that a diagnosis of autistic disorder is usually
highly stable; less than 7% fall out of the autistic spectrum on follow-up. On the other hand, children with ASD who do
move out of the spectrum are most likely to start out as PDD-NOS, reflected the very mixed bag of patients that fall
under this rubric.  It is possible that PDD-NOS represents a lower “dose” of autism (i.e., still ASD); it could be a
phenocopy (i.e., non-ASD that present with PDD symptoms, including genetic syndromes such as Rett disorder); it
could be the result of environmental exposure, (such as fetal alcohol syndrome), or it could result from plain
measurement error. When PDD-NOS is no longer present, is the phenotype qualitatively the same but the associated
impairment has become minimal (i.e., is it only the impairment that has disappeared) or is there evidence for true
remission of autism? Long term follow-up and adult studies are essential to address the question of remission. With
respect to considerations for DSM-V, Dr. Fombonne concluded by noting that the heterogeneity of the PDD-NOS
diagnosis is problematic as there are at least two ways to meet criteria: the pattern of symptoms is the same as in ASD
(all domains affected) but of lesser severity, or the pattern may be different (one or two domains only). It may be useful in
the future to measure/document the impairment associated with each domain (rather than globally).  Finally, age of
onset is a further problem as it often depends on parental recognition or retrospective recall. Craig Newschaffer, Ph.D.,
(Philadelphia, PA), in his presentation, noted that we are still at a point where the connections between pathology and
the phenotype of autism are not understood. How the manifestations of underlying pathology change over time and what,
if any correlations exist between pathology and clinical phenotype are still unknown. Regarding the evolution of the
behavioral phenotype over the life course, there are very few cross-sectional studies in adolescents and adults, and even
fewer longitudinal studies. The lack of availability of age-appropriate measures may contribute to this lack. The few small
sample studies that have been published focus on the loss of diagnosis (typically in children) and presentation of
previously undiagnosed adults. From the clinical perspective, should the diagnosis of autism be lost when symptom-
based criteria are no longer met? This has potential impact on treatment plans and access to services for the child or
young adult and their family. The diagnosis of ASD in symptomatic adults is also difficult, due to the lack of tools
appropriate for use in adults and the difficulty in obtaining the developmental data required to make a diagnosis of ASD
(which must present before age 3 years). The differential diagnosis is particularly challenging in adults because of the
number of other disorders that affect the social domain. These limitations suggest that other features (e.g., nonverbal
communication, prosody, subtle use of language, posture, etc.) might prove to be better diagnostic criteria for
adults? Without such clarity, it is questionable whether the prevalence of ASD in adult populations can be validity and
accurately estimated through epidemiological studies.  

The seventh panel addressed the question of how does comorbidity affects symptoms of Autism? In her introduction to
the panel, Sally Rogers, Ph.D., (Sacramento, CA) noted that other developmental disorders occur commonly with autism
(e.g., up to 86% also have non-verbal learning disorders) as well as other psychiatric disorders (e.g., 20-30% with
affective disorders, 33-75% with ADHD), and various medical conditions (10-37%, with the rate depending on the severity
of the degree of intellectual disability. Dr. Rogers argued that one way to address this comorbidity is to adopt a
dimensional approach which could address sociability and social capacities, communication, intellect, activity level,
motor skills and movement, mood and temperament, academic abilities, adaptive behavior, maladaptive
behavior/psychiatric symptoms, and health. Autism could be viewed in the same way as we do intellectual disabilities
(i.e., IQ) -- as a final common behavioral pathway of many different biological etiologies: “the autisms,” as opposed to our
current view of autism as primarily a familial genetically-determined disorder with comorbidities occurring more frequently
in the more severe cases. Tony Charman, Ph.D., (London, UK) presented on the topic of autism and intellectual
disability and noted that two recent population-based surveys assessing ASD at different levels of intellectual disability
found rates of 9-12% for individuals with mild ID (IQ 50-70) and rates of 26-30% for moderate ID (IQ 35-50). Rates of ASD
in those with more severe ID (IQ<35) are not known. Although in the current ASD criteria only peer relationships and
conversational abilities are explicitly related to developmental and language levels, other symptoms are dependent on
developmental maturation as well. Should there be different symptom thresholds depending on IQ? For example, looking
at repetitive behaviors in ASD, there are difference prevalence rates in high versus low IQ patients. Comorbidity patterns
are thought to differ by intellectual abilities, but this may be the result of diagnostic overshadowing, which often leads to
underdiagnosis of psychiatric comorbidity, i.e., if there is already a diagnosis of ASD, why give an additional psychiatric
diagnosis? Thomas Anders, M.D., (Sacramento, CA) presented on sleep in children with neurodevelopmental disorders,
noting that anecdotally, sleep disorders are a major problem in ASD. In a study using an actigraph to measure sleep in
children with autism or developmental disabilities, and among typically developing children, children with autism had the
least amount of sleep (less 24-hour sleep time and less nap time); those with developmental disabilities were
intermediate between the children with autism and the typically developing controls; however, children with
developmental disabilities had the most fragmented sleep. Dr. Anders concluded that children with autism likely have a
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clock problem compared with children with other developmental disabilities. Walter Kaufmann, M.D., (Baltimore, MD)
presented on ASD and cognition. He proposed three alternative hypotheses for the relationship between ASD and
intellectual disability (ID): 1) ASD is non-specific and is simply another manifestation of severe neurobiological
impairment; 2) it is selective but also a reflection of decreased communication skills; and 3) ASD in ID is a selective and
specific impairment in social interaction. In Down syndrome, children who meet criteria for ASD tend to have IQs in the
severe and profound range whereas in Fragile X, ASD diagnoses are concentrated in the moderate IQ range. However,
low IQ peU Ve has a minimal influence upon ASD status in ID. Dr. Kaufmann concluded that although low IQ is a
predisposing factor to ASD, not every child with severe to profound ID meets criteria for ASD. Qualitative impairments of
social interaction (in joint attention, in shared enjoyment, perhaps others), appear to be relatively independent of mental
age and are found in individuals with severe-profound ID. Among individuals with both ID and ASD, the presence of
repetitive and stereotypic behavior is more severe and complex than would be expected on the basis of the lower mental
age alone. However, IQ less than 25 to 30 is a limiting factor for behavioral interpretation given that such individuals do
not have the behavioral repertoire characteristic of ASD. 

The eighth panel addressed the question what role should neurobiology play in the DSM-V diagnostic criteria for autism?
In his introduction to the panel, Joe Piven, M.D., (Chapel Hill, NC) noted that even though autism is defined exclusively in
DSM-IV in terms of behavioral criteria, evidence for the biological basis of autism is growing with studies demonstrating
variable support and variable explanatory power for biological variables. An increasing number of investigations are
demonstrating associations between ASD and genetic aberrations (e.g., chromosome 15 duplications, chromosome 16
deletions, familial types), as well as biological markers (e.g., neurotransmitter levels), neuroimaging results (e.g., brain
volume), head circumference (e.g., macrocephaly), electrophysiological testing (e.g., ERP, EEG) and
neuropsychological assessments (e.g., face processing). However, these findings are not sufficiently specific or cohesive
enough to allow for the identification of clinically meaningful subgroups or to be used as risk markers.  Regarding how to
incorporate subgroups of ASDs with an identifiable etiology (e.g., Fragile X, tuberous sclerosis) into the diagnostic
framework, options include listing the medical condition on Axis III, including a subtyping scheme on Axis I (e.g., autism,
Fragile X type), or excluding it from the diagnosis altogether, as is now done with Rett¶s syndrome. Finally, given the
rapid pace of research on the biological basis of the µautisms¶, it will be important to construct a flexible diagnostic
system that is able to incorporate new information before the appearance of DSM-VI. Catherine Barthelemy, M.D,.
Ph.D.m (Tours, France) then presented data demonstrating how electrophysiology combined with genetics can help to
define new markers for better phenotypes and perhaps endophenotypes of autism.  She described a series of studies
focusing on event related potentials in the detection of abnormalities in the processing of social information, especially
faces and voice, hypothesizing that the need for sameness in autism could be rooted in abnormal sensitivity to
change. In these studies, latency of response to automatic change is significantly shorter in children with autism
compared to normal children and may be a good index of the reaction to change. Moreover, the shorter the latency, the
more severe the reaction to change measured by behavioral scales. Dr. Barthelemy concluded by noting that the
advantages of electrophysiological markers include that they are objective measurements which are quantifiable (in
terms of amplitude, latency, etc), non-invasive, low cost, and easy to apply to both children and adults. Further studies
are needed on large populations to determine sensitivity, specificity (especially with regard to other disorders such as
OCD) and stability over time.  Edwin H. Cook, Jr., M.D., (Chicago, IL) then presented on the genetics of autism. The
most common model for autism, called the common variant-common disease model, postulates that there are various
risk variants that contribute to autism. For example, if there are five risk variants, one needs to have hits on all five
variants for the disorder; hits on four variants would lead to ASDNOS. It is thought that the vast majority of autism cases
are multifactorial. Another model is the “big hit” model, in which autism is caused by a genetic abnormality with higher
penetrance; examples include chromosome 15q11-13 duplication or triplication (0.5-3%), Fragile X (0.5-3%), 16p11.2
deletion (0.5-1%), SHANK3 mutation (0.5-1%), etc. The most likely model is that these “less complex” cases represent
situations where the chromosomal or single gene variant is equivalent to a number of smaller effect variants. It is
important to understand, however, that the so-called etiological syndromes have substantial variability in terms of
behavioral manifestations: a diagnosis of Fragile X, maternal 15q11-q13 duplication, VCFS, SHANK3 mutation, or
16p11.2 deletion is NOT equivalent to diagnosis of an ASD and even when there is a strong association, knowing the
genetic defect does not provide a predictive description of that child¶s behavioral manifestations. Some syndromes are
associated with patterns of symptoms: for example, Fragile X and gaze aversion, maternal 15q11-q13 duplication and
mood lability. Other syndromes (e.g., 16p11.2 deletions) are without obvious distinguishing features including variable
cognitive function. Finally, many patients have unique submicroscopic deletions and duplications and many genetic
abnormalities associated with ASD may be de novo and non-recurrent. Walter Kaufmann, M.D., (Baltimore, MD)
presented on Rett Syndrome and ASD, noting that up to 75% of researchers feel that Rett should not be in a separate
category in the ASD section. In Rett, autistic features are sometimes indistinguishable from autism but they are only
present during a certain phase of the illness (i.e., between 1 and 3 years of age) and will get better without
treatment. Those girls who do not have the marked motor features most characteristic of Rett (i.e., increased tone,
dypraxic gate, hand-wringing) are more likely to be diagnosed as idiopathic autism because genetic testing does not
seem warranted. Finally, he presented on two biomarkers that suggest the potential future use of imaging and molecular
profiles in the diagnosis of autism spectrum disorders: abnormal size of the posterior-superior vermis (absolute
hypoplasia in idiopathic ASD, relative hyperplasia in Fragile X + ASD) and lymphoid cell abnormalities in cytoplasmic
FMR1 interacting protein 1 (CYFIP1) pathway expression in both Fragile X and chromosome 15 duplication associated
with ASD. 

The final panel addressed International, Cultural, and Gender considerations in the diagnosis of Autistic Spectrum
Disorders.  In his introduction, Poul Thorsen, M.D., Ph.D., (Aarhus, Denmark) focused on gender differences, noting that
the male-female ratio for a diagnosis of ASD is 5:1 whereas the ratio for childhood autism is 3-4:1. The rate of recurrence
in siblings of affected individuals is 2-8%, which is much greater than the risk in the general population. A history of low
birth weight and/or being small-for-gestational age was more common among high-functioning girls with autism than
among their unaffected female siblings whereas there were no differences in frequency of low weight between high
functioning males with autism and their male siblings. Autism sex ratio (male: female) is lower in individuals with ID than
in individuals with normal cognitive functioning and lower in individuals with significant dysmorphology or microcephaly
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than those without. Data from a Danish psychiatry registry of children born from 1990 to 1999 found that males on
average met 0.63 more items than females. Males on average met 0.29 more items concerning impaired communication
and 0.28 more items concerning restricted behaviors than females. For autism cases without mental retardation, males
overall met on average 0.69 more items than females and on average 0.28 more items concerning restricted behaviors
when adjusting for age. He concluded that since males consistently met more autism items than females, the current
diagnostic criteria may favor the diagnosis of autism in males. In her presentation, Diana E. Schendel, Ph.D., (Atlanta,
GA) began by discussing the difficulties in trying to connect prevalence studies and diagnostic criteria given that the
connection between the diagnostic criteria and case features is not a direct line; when you start with the diagnostic
criteria, even if they are being implemented directly, the implementation process will influence the outcome or features of
the case group you find. For example, most studies need to rely on an agency to identify cases and often agencies differ
in the characteristics of their case group, possibly due to differences in populations being served. As another example, a
Danish study which compared rates of autism to other childhood psychiatric disorders has shown a similar increase in
incidence for these other disorders over time, suggesting that the similar trends reflect the shared processes by which
cases with these different disorders have been identified. As a third example, another administrative process that may
influence case group features is the significant shift in age of diagnosis over time. In a Danish study, shifts in age of
diagnosis, especially substantial acceleration at younger ages, artificially inflated the differences in observed risk for
autism among young children in more recent cohorts compared to older cohorts. Autism trends based on data with
incomplete follow up (i.e., they lack follow-up to the age at which all individuals have been identified) can be confounded
by changes in age of diagnosis over time. To the extent that these and other administrative factors influence observed
prevalence and/or distribution of behavioral phenotypes in a case group (e.g, autism in toddlers vs. older ages) observed
at a specific point in time, then the case group profile of “What is autism?” may vary accordingly. In his presentation,
Kang-E Michael Hong, M.D., (Seoul, South Korea) raised the question of whether it is possible that some cases of ASD
are caused by environmental factors by examining three sets of data. The first set of data came from studies of Reactive
Attachment Disorder (RAD) in Korea. There are big socio-cultural changes in Korea with rapid modernization that has
brought changes in child-rearing. One result appears to be increased reports of RAD among children who have not
suffered gross physical abuse or neglect; instead these are children who are thought to have been subjected to pure
emotional and social deprivation. These so-called RAD children appear clinically very similar to autistic children and have
been labeled as having a “Korean syndrome of attachment” mimicking ASD. This raises the question of whether RAD is
totally separate from PDD, i.e., is it possible that some cases constitute a type of ASD? Other sets of data come from
the recent studies of institutionalized children in Romania in which there is a close association between duration of
deprivation and severity of attachment disorder, with many of the children described as “quasi-autistic” (at least in early
childhood). A third set of data potentially supporting the premise that ASD may be related to care-giving comes from the
huge increase in prevalence rates of autistic disorders. Although the main reasons for rising prevalence are likely to be
improvement in ascertainment and broadened definition of ASD, it is possible that changes in child rearing practices and
problems of parental emotional unavailability during early infancy may play an etiological role in modernizing societies.
Dr. Hong concluded by proposing a research agenda on the role of environmental risk factors in the development of ASD,
including: 1) definitive research on environmental/experiential factors, particularly quality of caretaking, as a modifier or
etiological contributor in ASD; 2) continuing the need to separate classical autism and the rest of ASD in carrying out
further longitudinal studies with regard to etiology, phenotype, progress patterns and intervention; 3) a need for RAD and
ASD research camps to converge to decide the relationship between these diagnostic categories; and 4) application of
the concept of sensitive period of social development and attachment in understanding, studying and intervening ASD. In
his presentation, Craig Newschaffer, Ph.D., (Philadelphia, PA) considered the range of factors the must be taken into
account when trying to explain differences in U.S. diagnostic criteria and prevalence rates compared to those found in
Europe and Asia. These factors include differences in study methodology, diagnostic criteria, community diagnostic
tendencies, cultural context, calendar time, and true variations in the underlying risk. Language and cultural factors are
especially important considerations, making adaptation of tools to other languages and cultures particularly challenging.
For example, in a Chinese pilot study, when translating diagnostic interviews into Mandarin, it was discovered that there
is no distinction between singleton and plural or between past and present tense, creating great difficulties with historical
assessments. Furthermore, the cultural norm in China is for gestures to be discouraged and for persistence to be highly
valued. Dr. Newschaffer concluded that there will be an explosion of epidemiologic studies worldwide and that work is
beginning on how these studies can be conducted in more culturally robust ways.  

Upon conclusion of the panels, participants convened into three breakout groups to formulate recommendations for
research and suggestions for possible changes to be considered for DSM-V and ICD-11.   

The first breakout group recommended the following revisions in the diagnostic criteria: 1) examine the age of onset
requirements for Childhood Disintegrative Disorder and Autistic Disorder; 2)  add more descriptive text to describe how to
apply the criteria to different developmental levels and ages (i.e., adult and young child examples); 3) revise criteria for
imaginative play (it is too restrictive in terms of the age that it is appropriate for); 4) revise the criterion for peer
relationships given that it is too broad (most psychiatric disorders affect peer relationships); and 5) revise communication
criteria (item 2a, delay in or total lack of spoken language). The group also suggested the following be considered: 1)
explore the possibility of taking IQ into account in the diagnostic criteria either by making distinctions between children
above/below IQ 50 and/or by adding text and examples; 2) clarifying the role and importance of current versus historical
symptoms (e.g., if the individual had a symptom earlier such as echolalia but not currently, does it still count?); 3)
operationalizing the criteria for PDD-NOS in order to standardize the meaning of the diagnosis (currently, PDD-NOS is a
“wastebasket” category which includes individuals with widely disparate symptom patterns): options include counting
items contributing to diagnosis and/or identifying particular subgroups; 4) adding a requirement for impairment (which
also would need to be operationalized); 5) adding a broader autism phenotype with qualitative, personality language, or
behavioral features.  

The second breakout group made the following recommendations. With respect to evidence supportive of the DSM-IV
approach, DSM-V should continue to include aspects of the three domains (i.e., impairment in social interaction,
impairment in communication; and restricted or repetitive interests or activities) although the group did not agree it
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should necessarily be a triad. DSM-V should also continue to require early onset before age 3; and to keep the
behavioral syndromal approach.  Changes in DSM-V recommended by the group include: 1) eliminating the exclusion for
Rett¶s disorder and Childhood Disintegrative Disorders and instead adding a specifier to indicate that it is “associated
with diagnosed general medical condition; 2) eliminating Rett¶s Disorder from ASD; 3) eliminating CDD as distinct
category and instead modifying the age at onset in Autistic Disorder to be: “onset by age 3 (or by age 6 years in cases
where there is a normal period of development followed by clinically significant regression in acquired skills)” and adding
a specifier to indicate  “with late onset and regression” so that such cases can be identified; 4) regression needs to be
better characterized (e.g., description of patterns in the text); 5) given that children with profound ID could meet criteria
for Autistic Disorder as a result of nonspecific cognitive disabilities; add a clause to criteria advising that developmental
level should be taken into account when making the diagnosis; 6) make diagnostic criteria more developmentally
appropriate by adding examples of how each criterion is manifest across the life span, especially for infants, toddlers,
and adults; 7) eliminate Asperger¶s Disorder from this section; 8) change the name of the diagnostic grouping from PDD
to ASD; 9) put symptoms inside a dimensionality framework that integrates with other disorders; 10) consider adding
cognitive style as an autism symptom; 11) add optional specifiers to the NOS category (which would  be named
ASDNOS in DSM-V) (e.g., subthreshold symptom count, atypical age at onset, subthreshold triad distribution); 12)
separate symptom assessment from disability by adding a criterion that establishes caseness based on exceeding a
cut-point on functioning scale (to be determined); 13) emphasize use of “partial” and “full remission” to indicate symptom
improvement; and 14) eliminate exclusion of ADHD from ASD (i.e., allow comorbid diagnosis of ADHD and ASD). 
Finally, the group recommended that data sets be combined for meta-analysis in order to: 1) examine longitudinal
changes over time; 2) determine developmentally appropriate examples; 3) look at presentations in adolescents and
adults; 4) examine effects of changing  criteria on prevalence; 5) determine effects of combining social impairment and
communication domains; 6) examine the applicability of symptoms with respect to gender; 7) gather sensitivity and
specificity data for individual items for possible weighting of items or re-ordering; 8) examine patterns of comorbidity in
population-based samples; 9) evaluate symptom presentation to identify clinically meaningful subtypes of ASD; and 10)
design methodologies to explore the relationship between excluded disorders (e.g., ADHD) and ASD in order to
determine whether  treatment response is different in comorbid cases and whether excluded symptoms are best
understood as associated features of ASD (in which case the hierarchy should be retained) versus an independent
disorder (in which case the hierarchy should be eliminated). Finally, the group recommended adding dimensions that
should be rated after making diagnosis of AD or ASDNOS to further identify functioning and impairment.  

The third breakout group made the following recommendations: 1) delete Asperger¶s disorder; 2) delete CDD; and 3)
create an ASD with two types: Type I would be for prototypical cases characterized by problems in social interaction,
social communication, and repetitive behaviors or preoccupations, and Type II is for atypical cases. Data needed to
inform such a decision include: 1) the number of criteria to be met for Type I and Type II (at least one in each category);
2) core symptomatology over various ages and developmental stages; 3) clarification of the requirements for diagnosis in
females and diverse cultural groups; 4) a definition of impairment at different ages and developmental stages; and 5)
consideration of effects of IQ and of comorbid diagnoses.  Other specific suggestions include: 1) determining whether
obsessive-compulsive symptoms occurring in ASD are part of the ASD or warrant a separate diagnosis of OCD; 2)
removing the ADHD exclusion; 3) adding better examples for criterion items across the lifespan; 4) adopting a better
definition for regression; 5) determining whether ASD remits and what a residual state might look like; and 6) consider
genetics as a modifier versus continuing to code it on Axis III. 
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