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Abstract: The current version of the American Psychiatric Association’s Diagnostic and Statistical
Manual of Mental Disorders (DSM-V) does not consider Asperger syndrome a diagnostic category.
This study was undertaken to see if there is evidence that this diagnosis should be reinstated. An
online survey was conducted to examine symptoms and behaviors associated with the current di-
agnostic criteria of autism spectrum disorders (ASD) (DSM-V), and those associated with Asperger
syndrome based on the previous version (DSM-IV-TR). The study also examined other character-
istics historically associated with autism, as well as impairments often reported in infancy/young
childhood and medical comorbidities frequently associated with autism. The sample included 251
individuals who had received a diagnosis of Asperger syndrome and 1888 who were diagnosed with
autism or ASD. Numerous similarities and differences were found between the two groups. The
findings are discussed in relation to reestablishing Asperger syndrome as a valid diagnostic category
as well as a subtype of ASD.
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1. Introduction

From 1994 to 2012, the American Psychiatric Association recognized autistic disorder
and Asperger syndrome [1,2]. The criteria for autistic disorder included onset prior to age
three years; impairments in communication and social interaction; and restricted, repetitive,
and stereotyped patterns of behavior, interests, and activities. The criteria for Asperger
syndrome were similar to autistic disorder except for a minimum age of onset in addition
to minimal delays in cognition, adaptive skills, and language.

In 2013, these diagnoses were combined into a general category termed “autism spec-
trum disorder” [3]. The criteria were similar to the “autistic disorder” diagnostic category
defined in the previous version of the DSM. The new version emphasized impairments
in social communication rather than viewing challenges in communication as a trait inde-
pendent of social interaction, and included hyper-reactivity, hypo-reactivity, or unusual
interests with regard to processing sensory information.

One reason for redefining autism was to clarify the core symptoms and behaviors
associated with autism. It was argued that a redefinition of autism would lead to more
accurate diagnosing of ASD [4]. Another reason for redefining autism was to reduce the
number of those individuals diagnosed with ASD who exhibited relatively mild symptoms
and behaviors. David J. Kupler, the chairperson of the APA’s autism task force, was quoted
in the New York Times as stating, “We have to make sure not everybody who is a little odd
gets a diagnosis of autism or Asperger Disorder. It involves a use of treatment resources. It
becomes a cost issue” [5].

Currently, individuals who would have met the criteria for Asperger syndrome using
the DSM-IV-TR but do not have severe symptoms are no longer considered as having
a form of autism. Consequently, they no longer qualify for needed government-funded
services as well as insurance coverage for treatment [6–8].
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It is too early to evaluate the effects of removing the diagnosis of Asperger syndrome
from the DSM-V. Initial research indicates that between 50% and 75% of those qualified for a
diagnosis of Asperger syndrome based on the DSM-IV-TR criteria also met the requirements
for a diagnosis of ASD based on the DSM-V criteria [9–11]. The concern is whether those
who no longer qualify for an ASD diagnosis, 25% to 50%, are currently experiencing a
decrease in their quality of life or will experience a decreased quality of life in the future.
Much more research will likely be published on this issue prior to the next edition of
the DSM.

On a different front, proponents of reinstating the Asperger syndrome diagnosis argue
that this will lead researchers to take an interest in studying individuals with this particular
diagnosis rather than overlooking them because they do not fall within “acceptable” diag-
nostic criteria. In addition, they argue that identifying any subgroup of autistic individuals
with distinguishable characteristics is likely to lead to improvements in diagnosis and to
more effective interventions leading to a better prognosis.

Mounting evidence suggests that there are a number of unique subtypes of autism that
share common symptoms and behaviors [12,13]. Furthermore, researchers have already
identified numerous biomarkers specific to Asperger syndrome [14]. Examples include
genetics [15,16], metabolites [17], stem cells [18], and neurostructures [19,20].

Researchers have also explored subtyping by comparing Asperger syndrome to “high
functioning autism” (HFA) [21,22]. For example, de Giambattista and colleagues considered
individuals as HFA who had an intellectual quotient (IQ) of average or above in addition to
a diagnosis of either autistic disorder or Pervasive Developmental Disorder-Not Otherwise
Specified (DSM-IV-TR) [23]. Comparing these individuals to those diagnosed with Asperger
syndrome, the researchers identified differences in cognition, language, school functioning,
and comorbidities, and suggested that “an Asperger syndrome empirical distinction within
autism spectrum disorder should be clinically useful.”

Since research on biomarkers is still ongoing, the argument over re-establishing As-
perger syndrome as a formal diagnosis currently needs to focus on and expand upon
studies such as that of de Giambattista et al. by examining the characteristics of individuals
with an Asperger diagnosis that are similar to the characteristics of those diagnosed with
autism spectrum disorder, as well as differences that set them apart [23]. Thus, the current
research, using the results from a relatively large survey, compared individuals diagnosed
with Asperger syndrome to those diagnosed with autism and ASD (autism/ASD). Com-
parisons were made with respect to early signs of impairment, other commonly reported
symptoms and behaviors, and medical comorbidities. In contrast to previous research,
which typically has explored individual issues (for instance, medical comorbidities), this
study evaluated a wide range of similarities and differences within the study groups.

2. Materials and Methods

Two questionnaires were employed in this study. The first was the Diagnostic Checklist
Form E-2, a questionnaire written by researcher and parent advocate Bernard Rimland [24].
The E-2 has been administered throughout the autism community for over 50 years, and
research has supported its validity, although it is not clear whether it can differentiate
degrees of autism [25,26]. The second, more recent questionnaire used in this study was
designed to identify a variety of medical comorbidities. Two publications recently reported
significant findings using this checklist [27,28].

Two of the first questions asked were whether the individual had received a diagnosis
and what the diagnosis was. Respondents included 251 individuals with Asperger syn-
drome and 1888 individuals with autism/ASD, for a total of 2139 cases. Of those diagnosed
with autism/ASD, 83.9% were males and 16.1% were females. Of those diagnosed with
Asperger syndrome, 81.7% were males and 18.3% were females.

Age was classified into five categories on the E-2 checklist. In the autism/ASD group,
2.4% percent of individuals were under three years of age; 7.8% were between three and
four years of age; 7.6% were between four and five years of age; 10.7% were between five
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and six years of age; and 71.5% were over six years of age. All individuals with Asperger
syndrome were over the age of six years. The exact age of diagnosis was not asked in
the survey.

The data for the questionnaires were obtained between 2015 and 2017 using a profes-
sional online survey service (www.Alchemer.com (accessed on 31 December 2017)). The
research project was announced on the Autism Research Institute’s website (autism.com
(accessed on 23 July 2021)) and in the Institute’s monthly e-newsletters.

The questionnaires were completed by mothers (86.6%), fathers (10.3%), other relatives
including aunts, grandparents, siblings, and step-parents (2.5%), professionals including
psychologists and special education teachers (0.003%), and individuals with ASD (0.008%).
The high number of mothers who completed the questionnaires is consistent with research
indicating that they are more involved in raising their children than the fathers [29,30].

Tallies were calculated using an asp.net program that queried a Microsoft Access
database. A non-parametric statistical test, chi-square, was employed since the data
were categorical. An online program, Social Science Statistics (www.socscistatistics.com
(accessed on 23 July 2021)) calculated the chi-square values and probability levels. The α

level was set at p < 0.05. A Bonferroni Correction for multiple comparisons was calculated
into the analyses. The α level was p = 0.0003.

Not every question on the two checklists was answered. With respect to those ques-
tions under examination, the percentage of missing data ranged from 0.0009% (i.e., “Present
age of child”) to 2.0% (i.e., “Has your child had a seizure?” and “Does the child like to spin
things like jar lids, coins, or coasters?”).

Due to the relatively large number of questions (170 in all), symptoms and behaviors
were selected a priori for analysis if they were consistent with the criteria for Asperger
syndrome and autistic disorder in the DSM-IV-TR, and the criteria for autism spectrum
disorder in the DSM-V. In addition, commonly reported early signs of autism [24,31] and
medical comorbidities [32] were examined. Responses such as “don’t know” or “not sure”
were not included in the analyses.

3. Results

The results are presented with respect to non-significant and significant findings. The
former reflect similarities between Asperger syndrome and autism/ASD, whereas the latter
reflect the uniqueness of each group.

3.1. Genetic Features

There were no differences between those with Asperger syndrome and autism/ASD
with regard to sex ratio, χ2(1, n = 2130) = 0.78, p = 0.38. Those with Asperger syndrome were
more likely to have a first degree relative with autism on the mother’s and/or father’s side
of the family, χ2(1, n = 2139) = 21.95, p = 0.000003, and χ2(1, n = 2139) = 25.35, p = 0.0000005,
respectively. There was no statistical difference between the two groups with respect
to having a blood relative with schizophrenia, χ2(1, n = 2139) = 0.65, p = 0.42, and/or
depression, χ2(1, n = 2139) = 12.16, p = 0.005. See Table 1.

3.2. Early Signs (Age Two Years and under)

Regarding several of the early signs of autism, there were no differences between
individuals with Asperger syndrome and those with autism/ASD. This included spinning
objects, χ2(1, n = 2098) = 2.74, p = 0.10, lining up things, χ2(1, n = 1966) = 3.63, p = 0.06, rhyth-
mic or rocking activity, χ2(2, n = 2114) = 2.55, p = 0.28, rocking during infancy, χ2(2, n = 1859)
= 3.36, p = 0.19, difficulties being held, χ2(3, n = 2036) = 7.80, p = 0.05, avoiding people, χ2(1,
n = 2117) = 0.13, p = 0.72, repeating words (i.e., echolalia), χ2(1, n = 2102) = 2.17, p = 0.14.
and perceiving certain sounds as painful, χ2(1, n = 2117) = 3.19, p = 0.07. See Table 2.

www.Alchemer.com
www.socscistatistics.com
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Table 1. Genetic Features *.

Asperger ASD

a. Sex Bias
Boy 81.7%/n = 205 83.9%/n = 1576

Girl 18.3%/n = 46 16.1%/n = 303

b. First Degree
Relatives

On mother’s side
Yes 18.7%/n = 47 9.2%/n = 173

No 81.3%/n = 204 90.8%/n = 1715

On father’s side
Yes 26.7%/n = 67 14.4%/n = 271

No 73.3%/n = 184 85.6%/n = 1617

c. First and Second
Degree Relatives

Schizophrenia 7.6%/n = 19 9.1%/n = 172

Depressive 42.6%/n = 107 31.6%/n = 597

* The study was done on 2139 cases (251 children with a diagnosis of Asperger Syndrome and 1888 with Autism
Spectrum Disorders), so distributed: <2 y (2.4%), 3–4 y (7.8%), 4–5 y (7.6%), 5–6 y (10.7%) and >6 y 71.5%.

Table 2. Early Signs (age ≤2 years).

Asperger ASD

a. Spins jar lids, coins, coasters, etc.
Yes, and for long
periods 27.7%/n = 69 32.9%/n = 609

Very seldom or never 72.3%/n = 180 67.1%/n = 1240

b. Lines up things and insists he is not
disturbed

Yes 65.6%/n = 154 59.0%/n = 1022

No 34.4%/n = 81 41.0%/n = 709

c. Engages in rocking or rhythmic activity
for long periods of time

Yes 38.5%/n = 95 44.0%/n = 816

Seldom 21.1%/n = 52 20.0%/n = 373

No 40.5%/n = 100 37.0%/n = 678

d. Rocked in crib as a baby

Yes, quite a lot 11.7%/n = 24 8.8%/n = 145

Yes, sometimes 15.5%/n = 32 12.9%/n = 213

No or very little 72.8%/n = 150 78.3%/n = 1295

e. During first 2 years, liked to be held?

Yes 64.3%/n = 151 68.9%/n = 1240

Limp and passive 4.0%/n = 9 6.0%/n = 107

Only when and how he
preferred 25.1%/n = 59 18.0%/n = 325

Awkward and stiff 7.0%/n = 16 7.2%/n = 129

f. Avoids people
True/Very True 52.4%/n = 129 51.2%/n = 958

False 47.6%/n = 117 48.8%/n = 913

g. Repeats questions or conversations
without variation

True/Very True 42.2%/n = 103 37.4%/n = 694

False 57.8%/n = 141 62.6%/n = 1164

h. Certain sounds seem painful
True/Very True 78.0%/n = 192 72.7%/n = 1360

False 22.0%/n = 54 27.3%/n = 511

3.3. Commonly Reported Descriptors

In contrast to the findings reported above, there were numerous differences between
those diagnosed with Asperger syndrome and autism/ASD involving motor impairment
and sensory sensitivities. Regarding the former, those with Asperger syndrome were more
likely to have physical coordination challenges whereas those with autism/ASD were more
likely to be considered graceful, χ2(2, n = 2103) = 49.74, p = 0.00000000002. Furthermore,
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those with autism/ASD were more likely to hold their hands in strange postures, χ2(1,
n = 2116) = 20.72, p = 0.000005.

Regarding sensory sensitivities, those with Asperger syndrome were more likely as
infants to react to sensory stimuli (e.g., bright lights and colors, unusual sounds), whereas
those with autism/ASD were less responsive, χ2(2, n = 2126) = 38.97, p = 0.000000003. In
addition, those with Asperger syndrome were more likely to suffer from tactile sensitivities,
such as disliked being touched or held, χ2(1, n = 2109) = 27.28, p = 0.0000002, and resistant
to new articles of clothing, χ2(1, n = 2117) = 15.44, p = 0.00009. They were also more aware
of odors in their surroundings, χ2(1, n = 2107) = 51.40, p = 0.000000000001. In contrast, those
with autism/ASD were more likely to be suspected of being deaf, χ2(1, n = 2122) = 36.36,
p = 0.000000002. See Table 3.

Table 3. Commonly Reported Descriptors.

Asperger ASD

1. Age 3–5: How well physically
coordinated?

Unusually graceful 4.4%/n = 11 13.3%/n = 247

Above average 16.9%/n = 42 31.2%/n = 578

Below average or poor 78.7%/n = 196 55.5%/n = 1029

2. Age 2–4: Holds hands in strange postures
Yes 41.9%/n = 104 57.2%/n = 1069

No 58.1%/n = 144 42.8%/n = 799

1. In the first year,
reacted to bright lights and colors, unusual
sounds, etc.

Unusually strong 34.8%/n = 87 18.6%/n = 348

Unusually unresponsive 5.6%/n = 14 11.5%/n = 215

Average or don’t know 59.6%/n = 149 70.0%/n = 1313

2. Dislikes being touched or held
True/Very True 47.6%/n = 117 30.9%/n = 576

False 52.4%/n = 129 69.1%/n = 1287

3. Age 3–5: Readily accepts new articles of
clothing

Usually resists new clothes 47.6%/n = 119 34.9%/n = 651

Doesn’t seem to mind or
enjoys them 52.4%/n = 131 65.1%/n = 1216

4. Intensely aware of odors
True/Very True 63.2%/n = 156 39.2%/n = 729

False 36.8%/n = 91 60.8%/n = 1131

5. Child suspected as very nearly deaf
Yes 25.2%/n = 63 45.3%/n = 848

No 74.8%/n = 187 54.7%/n = 1024

3.4. Cognition

Consistent with the research literature, there were significant differences between the
two groups with respect to numerous cognition-related issues. Individuals with Asperger
syndrome were more likely to be thought of as highly intelligent during their first year of
life, χ2(2, n = 2121) = 51.52, p = 0.000000000006, and had reasonable vocabulary skills at
a young age, χ2(3, n = 2098) = 186.06, p = 0.0000000000001. In contrast, several questions
indicated that those with autism/ASD were less likely to be attentive to their physical and
social surroundings including seems “in a shell” “lost in thought,” or difficult to reach,
χ2(2, n = 2115) = 97.66, p = 0.0000000000001, looks or walks through people as though they
were not there, χ2(2, n = 2119) = 28.70, p = 0.0000006, and inability to direct attention to
objects located in a distance or out of a window, χ2(2, n = 2102) = 74.17, p = 0.000000000001.
See Table 4.
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Table 4. Cognition.

Asperger ASD

a. Age 3–4: Seems “in a shell” “lost in
thought” or difficult to reach

Yes 17.7%/n = 44 47.5%/n = 886

Occasionally 47.6%/n = 118 37.4%/n = 698

No 34.7%/n = 86 15.2%/n = 283

b. Age 2–4: Looks or walks through people
as though they were not there

Yes, often 27.4%/n = 68 42.8%/n = 800

Yes, I think so 33.1%/n = 82 31.8%/n = 595

No 39.5%/n = 98 25.4%/n = 476

c. Age 3–5: Attention can be directed to an
object some distance away or out a window

Yes 69.5%/n = 171 41.1%/n = 763

Rarely sees things far out of reach 30.1%/n = 74 53.4%/n = 992

Examines things with fingers &
mouth only 0.004%/n = 1 5.4%/n = 101

d. During first year, seemed
unusually intelligent

Suspected high 50.2%/n = 124 28.9%/n = 541

Suspected average 47.0%/n = 116 60.9%/n = 1142

Suspected lower than average 2.8%/n = 7 10.2%/n = 191

e. Age 3–5: Vocabulary is out of proportion
to his ability to communicate

Points to many named objects, but
doesn’t speak or “communicate” 11.2%/n = 28 21.6%/n = 400

Correctly names many objects, but
does not “communicate” 24.9%/n = 62 40.7%/n = 752

Ability to “communicate” is
pretty good 63.5%/n = 158 23.3%/n = 430

Doesn’t use or understand words 0.004%/n = 1 14.4%/n = 267

3.5. Medically Related Comorbidities

There were similar rates of seizures, χ2(1, n = 1796) = 3.28, p = 0.07, constipation,
χ2(1, n = 2139) = 0.05, p = 0.83, diarrhea, χ2(1, n = 2139) = 0.96, p = 0.33, sleep issues, χ2(2,
n = 2090) = 4.29, p = 0.12, and eating challenges, χ2(1, n = 2039) = 0.27, p = 0.60, among
individuals in the two groups. None of these findings were statistically significant. See
Table 5.

Table 5. Medically Related Comorbidities.

Asperger ASD

a. Has had seizures
Yes 15.5%/n = 35 20.6%/n = 324

No 94.5%/n = 191 79.4%/n = 1246

b. Constipation
Yes 48.2%/n = 121 48.9%/n = 924

No 51.8%/n = 130 51.1%/n = 964

c. Diarrhea
Yes 30.3%/n = 76 33.4%/n = 630

No 69.7%/n = 175 66.6%/n = 1258

d. Average amount of sleep in a 24-h period

About 8 h 38.4%/n = 94 40.9%/n = 755

Less than 8 h 24.1%/n = 59 18.5%/n = 342

More than 8 h 37.6%/n = 92 40.5%/n = 748

e. Eating oddities, such as eating 1 or 2 foods,
eating only hot or cold food

Yes 51.9%/n = 124 53.7%/n = 966

No 48.1%/n = 115 46.3%/n = 834

Table 6 summarizes the similarities and differences between those diagnosed with
Asperger syndrome and those diagnosed with autism/ASD.
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Table 6. Similarities and Differences between Asperger Syndrome and Autism/ASD.

Differences

Similarities Asperger ASD

Genetics

Male/female ratio First degree blood
relativesRelatives with

schizophrenia or
depressive

Early Signs

Spinning and lining
up objects

Rhythmic or rocking
behavior

Issues with being
held or touched

Avoids people

Repeats ques-
tions/conversations

Certain sounds
perceived as painful

Medical
Comorbidities

Seizures

Constipation and
diarrhea

Hours of daily sleep

Eating oddities

Commonly Reported
Descriptors

Physical coordination
issues Hand-posturing

Hyper-sensitive to
lights, smells, sounds,

and touch

Hypo-responsive to
lights and sounds

Cognition

Suspected high
intelligence

Inattentive to
physical and social

surroundings

Communicates
with others

4. Discussion

Numerous similarities and differences were identified between those diagnosed with
Asperger syndrome and those with autism/ASD, all of which were consistent with both
the previous version of the DSM (DSM-IV-TR) and the current version (DSM-V).

In regard to their similarities, there were no differences with respect to sex ratio, a
finding that is in agreement with the 4:1 ratio reported by the Autism and Developmental
Disabilities Monitoring Network funded by the Centers for Disease Control and Preven-
tion [33]. Both groups also shared early observable physical signs of autism, such as
rhythmic and rocking behavior as well as painful sensitivity to certain sounds. In addition,
both groups had a tendency to spin and line up objects and exhibit echolalic speech.

Over the past two decades, researchers have documented a number of medical comor-
bidities associated with Asperger syndrome and autism/ASD [13,34]. A comparison in this
survey indicated no differences between the two groups. This included seizure activity, GI
disturbances, hours of daily sleep, and challenges in eating. Regarding GI issues, nearly
half suffered from constipation and nearly one-third suffered from diarrhea, with a number
suffering from both.
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There were also differences between individuals diagnosed with Asperger syndrome
and those diagnosed with autism/ASD. This included having first-degree relatives on
the autism spectrum in addition to challenges in motor activity, sensory processing, and
cognition.

Individuals with Asperger syndrome were more likely to have a parent and/or sibling
on the autism spectrum. This is consistent with the genetic literature, in which more than
100 genes have been associated with autism [35]. A possible reason for the difference is
that the diagnostic category of Asperger syndrome may reflect a rather homogeneous
population, whereas autism/ASD consists of a rather wide distribution of individuals who
likely belong to numerous, yet-to-be identified subtypes.

There was relatively little difference between the two groups in regard to having a
relative with schizophrenia, and a relatively moderate, but not statistically significant,
difference in regard to having a relative with depression.

Individuals diagnosed with Asperger syndrome were more likely to be described as
having poor or below average motor coordination. In comparison, those with autism/ASD
were more likely to be described as “unusually graceful” [24].

Individuals with autism/ASD were more likely to hold their hands in “strange”
postures than those with Asperger syndrome. This behavior has sometimes been considered
a form of repetitive or stereotypic behavior. However, recent clinical reports suggest that
posturing behavior may be a sign of gastrointestinal distress in a number of cases [36,37].

Interestingly, those with Asperger syndrome exhibited more hyper-responsiveness
to a wide range of sensory sources than those with autism/ASD. This included auditory,
olfactory, tactile, and visual stimuli. In contrast, individuals with autism/ASD were more
likely to be under-responsive to auditory and visual stimuli. Although sensory sensitivities
have been well-documented in early writings on autism [24] and in autobiographies
written by autistic individuals [38,39], the fifth edition of the DSM was the first to formally
acknowledge unusual sensory sensitivities in those with ASD.

Many of those with autism/ASD reacted to painful sounds; however, these individuals
were also more likely than individuals diagnosed with Asperger syndrome to be suspected
of suffering from a hearing impairment. Historically, suspicion of a child possibly being
deaf is commonly reported by parents. This may reflect an impairment in attention rather
than a sensory-related insensitivity to sounds [40].

The results indicate that individuals with autism/ASD are more cognitively impaired
with respect to attention to their surrounding environment. They were more likely to be
described as “appears as though ‘in a shell’” “lost in thought,” “look(s) through people,”
“walk(s) through people,” and “rarely see(s) things very far out of reach.” In contrast,
individuals diagnosed with Asperger syndrome were seen as highly intelligent and had
age-appropriate vocabulary at a very young age.

Overall, the findings in this survey are consistent with the core features of classical
autism [24,31] as well as those associated with Asperger syndrome [41,42]. Symptoms
and traits associated with the former included repetitive behaviors (rocking, spinning,
and lining up objects) and language (echolalia) in addition to impaired social relatedness
(dislikes being touched, avoids people). Symptoms and traits unique to Asperger syndrome
included no apparent cognitive impairment early in life, “hyper” sensory responsiveness,
and coordination issues.

It is important to comment, as is evident in the past and present criteria for autism, that
no one feature defines autism. That is, the presence of one specific symptom or behavior
does not mean an individual is on the autism spectrum. This is referred to as an ill-defined
category in the classification literature [43].

Moreover, identifying the high (but not perfect) co-occurrence of two or more traits
is a relatively accurate approach to classifying categories [44,45]. Reliance on correlations
among two or more traits is likely to increase accuracy in diagnosis. Thus, the finding of
several traits that distinguish Asperger syndrome from autism/ASD may be of significant
importance diagnostically.
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In summary, while this study detected similarities between autism/ASD and Asperger
syndrome, it also revealed significant differences. Combined with mounting evidence of
biomarkers that differentiate Asperger syndrome from autism/ASD, these findings weigh
in favor of reinstating Asperger syndrome as a DSM diagnosis. In addition to allowing for
more accurate diagnosis, this would encourage researchers to take an interest in studying
individuals who do not meet the “acceptable” diagnostic criteria for autism. For instance,
it may be enlightening to study the possible hereditary component of Asperger syndrome,
given the relatively high number of first-degree relatives on the spectrum reported for
individuals with Asperger syndrome in this study. In addition, it would allow many
individuals who do not meet the current restrictive criteria of ASD to qualify for needed
therapeutic services.

There were several limitations in this study. Although the ages of those diagnosed
with Asperger syndrome were consistent with the time period in which the DSM-IV-TR
was approved by the American Psychiatric Association, i.e., 1994 to 2012, some of the ASD
individuals in this survey may have received a diagnosis of Asperger syndrome if they had
been formally diagnosed during this period.

Second, those individuals who were older than six years of age were grouped into
one response category. A detailed breakdown of all ages would have been very helpful in
understanding the developmental progression of symptoms and behaviors over the years
for those with Asperger syndrome as well as those with autism/ASD.

Third, all respondents had to have access to the internet, and some individuals may
have been hesitant to share personal information online. In addition, not all of the questions
were answered. In such cases, users may have deliberately or accidentally skipped these
questions.

5. Conclusions

The findings of this study are consistent with the criteria described in the DSM-IV-TR
for autistic disorder and for Asperger syndrome, and in the DSM-V for autism spectrum
disorder. While the wide range of overlap between Asperger syndrome and autism/ASD
clearly demonstrates the similarities between them, the differences suggest that individuals
with Asperger syndrome also exhibit distinguishable characteristics. Overall, these findings
are consistent with the concept of Asperger syndrome as a subtype of ASD.

Currently, a diagnosis of ASD based on the DSM-V is based solely on observable
behaviors. There are no established biologically based criteria to formalize a diagnosis
of ASD. Given the current interest in identifying biomarkers to subtype autism [46,47],
it may be possible to find associations between a behavioral profile and one or more
biomarkers consistent with the criteria for Asperger syndrome as described in the DSM-IV-
TR. Consequently, researchers in this and related areas should continue to assess behaviors
associated with Asperger syndrome.
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