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Introduc)on 
Au)sm spectrum disorder (ASD) is a neurodevelopmental disorder that includes a 

wide spectrum of presenta)ons. ASD is primarily characterized by repe))ve and 

restric)ve pa_erns of behavior, communica)on challenges, and social deficits 

(Mughal et al., 2022). In addi)on to the symptoms of ASD, individuals diagnosed 

with ASD ocen face comorbid condi)ons such as sleep difficul)es, anxiety, 

a_en)on-deficit/hyperac)vity disorder (ADHD), and gastrointes)nal issues.  

According to the Behavior Analyst Cer)fica)on Board® (BACB®)’s most recent 

report, 71% of board cer)fied behavior analysts (BCBA®s) work with individuals 

with ASD, represen)ng a vast majority of the field (BACB®, 2022). As such, 

behavior analysts should have a strong understanding of ASD.  

This course will provide a thorough understanding of ASD. Topics will include the 

background of the diagnosis, levels of severity, diagnos)c tes)ng, causes and risk 

factors, comorbid condi)ons, treatments, and prevalence.  

Sec)on 1: Background and History of ASD 
Au)sm is a spectrum disorder that covers a broad range of signs and symptoms 

related to social and communica)on deficits, as well as restric)ve and repe))ve 

behaviors. The par)cular signs, symptoms, and levels of severity can vary 

significantly from one individual to another.  

Au)sm was first included in the Diagnos)c and Sta)s)cal Manual version 3 (DSM-

III) in 1980. However, the term au)sm was ini)ally coined by Eugen Bleuler, a 

German psychiatrist, nearly 70 years prior in 1911 (Evans, 2013). At the )me, 

Bleuler described a symptom of schizophrenia, a concept he was also the first to 

iden)fy. Per Evans, “according to Bleuler, au)s)c thinking was characterized by 

infan)le wishes to avoid unsa)sfying reali)es and replace them with fantasies and 
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hallucina)ons” (Evans, 2013). Au)sm was believed to define an individual’s inner 

life and therefore was not objec)vely observable to those around them. 

Throughout the next few decades, psychologists and other mental health 

prac))oners used the term au)sm to have this meaning as coined by Bleuler.  

This conceptualiza)on of au)sm shiced dras)cally by the 1940s and onward. In 

1943, Leo Kanner, a child psychiatrist from John Hopkins, published a keystone 

ar)cle, in which he coined infan)le au)sm. Kanner described eleven children who 

did not possess the social ins)nct to orient toward others, were overly focused or 

fixated on par)cular objects, and had an insistence on sameness, resis)ng 

unexpected change (Baron-Cohen, 2015).   

One year acer Kanner’s coining of infan)le au)sm, an Austrian pediatrician 

named Hans Asperger published an ar)cle describing a group of children who 

were similar in many ways to the group of children that Kanner described. While 

Kanner’s ar)cle gained a high level of a_en)on, Asperger’s ar)cle received very 

li_le a_en)on. It wasn’t un)l 1981 when a child psychiatrist named Lorna Wing 

published an ar)cle that brought Hans Asperger’s ar)cle to the forefront (Baron-

Cohen, 2015). One key difference between Kanner and Asperger’s ini)al findings 

was that Kanner emphasized au)sm as being a developmental disorder. 

Conversely, Asperger’s report noted behaviors that were more closely aligned with 

a poten)al personality disorder. Addi)onally, Asperger found the fathers of the 

children he observed to have similar difficul)es, highligh)ng the possibility of a 

gene)c link (Rosen et al., 2021).  

Kanner’s findings in many ways s)ll align with the au)sm diagnosis as we know it 

today. For example, symptomatology such as echolalia, pronoun reversal, and 

abnormal prosody were all observed and noted by Kanner. However, our 

understanding of au)sm has shiced dras)cally since Kanner as well. One of 

Kanner’s key beliefs was that au)sm indicated an impaired level of self-centered 
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thinking, similar to Bleuler’s conceptualiza)on of au)sm as a schizophrenic 

characteris)c. In fact, the term ‘au)sm’ was derived from the Greek word, autos, 

which means self. However, developments in psychiatric diagnoses occurred in the 

1960s and 1970s, which included a be_er understanding of au)sm. This 

eventually led to au)sm being included in the DSM-III in 1980. In 1964, the first 

checklist for assessing a child’s symptoms of au)sm was created, which gave 

professionals the first concrete manner of iden)fying an au)sm diagnosis. 

Research during this )me also iden)fied au)sm as a dis)nct concept, independent 

of schizophrenia (Rosen et al., 2021).  

DSM-III Defini)on of Au)sm 

Prior to the DSM-III, prac))oners struggled with the psychiatric diagnosis 

guidelines from the earlier versions of the manual. The guidelines provided 

limited applicability for children. For children who were demonstra)ng symptoms 

similar to those noted by Kanner and other researchers, the only diagnosis 

included in the DSM-II that could explain these symptoms was childhood 

schizophrenia. Prac))oners and researchers alike iden)fied challenges in applying 

this diagnosis to those who were experiencing symptoms that more closely 

aligned with au)sm, hence the push toward including au)sm as an independent 

diagnosis in the diagnos)c manual (Rosen et al., 2021). 

The DSM-III included a new class of condi)ons, not previously included in prior 

versions of the manual. The class was referred to as Pervasive Developmental 

Disorders (PDDs). Infan)le Au)sm was included in this class. Infan)le Au)sm was 

defined as a pervasive lack of social responsiveness. An addi)onal diagnosis of 

Residual Infan)le Au)sm was also included under the DSM-III which described 

children who had once met the criteria for au)sm, but no longer did now. When 

au)sm was ini)ally included in the third edi)on of the DSM, it was believed to be 

an extremely rare disorder, affec)ng only three to seven children for every 10,000. 
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We now know today that ASD is much more common, with around 1 in 44 

children receiving an ASD diagnosis. Gender differences were noted during this 

)me as well, with males being 3-5 )mes more likely to be diagnosed with ASD 

than females, which is s)ll true today (Rosen et al., 2021).  

According to the American Psychiatric Associa)on (APA), the DSM-III criteria 

required for an Infan)le Au)sm diagnosis included the following six items (APA, 

1980):  

• Onset before 30 months of age 

• Pervasive lack of responsiveness to other people (au)sm) 

• Gross deficits in language development 

• If speech is present, peculiar speech pa_erns such as immediate and 

delayed echolalia, metaphorical language, and pronominal reversal. 

• Bizarre responses to various aspects of the environment (i.e., resistance to 

change, peculiar interest in or a_achments to animate or inanimate 

objects). 

• Absence of delusions, hallucina)ons, loosening of associa)ons, and 

incoherence as in Schizophrenia. 

One key challenge presented by the DSM-III’s criteria is that each of the six items 

were required for an au)sm diagnosis. If one or more of the criteria were not 

present, then the individual did not qualify for the Infan)le Au)sm diagnosis. This 

criterion lacked flexibility, resul)ng in individuals not receiving a diagnosis, despite 

exhibi)ng many of these symptoms. It was unclear how to proceed for those 

children who met some, but not all criteria. The APA published a revised version of 

the DSM-III, the DSM-III-R, to address this concern, among others. The disorder’s 

name shiced from ‘infan)le au)sm’ to ‘au)s)c disorder.’ Au)s)c disorder 
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encompassed a more flexible approach to diagnosis, allowing prac))oners to 

assign a diagnosis to those who did not meet all diagnos)c criteria that infan)le 

au)sm required. (Rosen et al., 2021). 

The DSM-III-R (1987) also included a new set of 16 criteria, compared to the 

originally iden)fied six criteria as listed above. Au)s)c disorder prior to the DSM-

III-R, required at least eight of the following sixteen items to be present. 

Addi)onally, at least two items from sec)on A, one from sec)on B, and one from 

sec)on C were required. 

a. Qualita(ve impairment in reciprocal social interac(on (the examples within

parentheses are arranged so that those first listed are more likely to apply

to younger or more disabled, and the later ones, to older or less disabled) as

manifested by the following:

1. Marked lack of awareness of the existence or feelings of others (for 

example, treats a person as if that person were a piece of furniture; 

does not no)ce another person's distress; apparently has no concept 

of the need of others for privacy); 

2. No or abnormal seeking of comfort at )mes of distress (for example, 

does not come for comfort even when ill, hurt, or )red; seeks 

comfort in a stereotyped way, for example, says "cheese, cheese, 

cheese" whenever hurt); 

3. No or impaired imita)on (for example, does not wave bye-bye; does 

not copy parent's domes)c ac)vi)es; mechanical imita)on of others' 

ac)ons out of context); 

4. No or abnormal social play (for example, does not ac)vely par)cipate 

in simple games; refers solitary play ac)vi)es; involves other children 

in play only as mechanical aids); and 
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5. Gross impairment in ability to make peer friendships (for example, no 

interest in making peer friendships despite interest in making friends, 

demonstrates lack of understanding of conven)ons of social 

interac)on, for example, reads phone book to uninterested peer. 

b. Qualita(ve impairment in verbal and nonverbal communica(on and in 

imagina(ve ac(vity, (the numbered items are arranged so that those first 

listed are more likely to apply to younger or more disabled, and the later 

ones, to older or less disabled) as manifested by the following: 

1. No mode of communica)on, such as: communica)ve babbling, facial 

expression, gesture, mime, or spoken language; 

2. Markedly abnormal nonverbal communica)on, as in the use of eye-

to-eye gaze, facial expression, body posture, or gestures to ini)ate or 

modulate social interac)on (for example, does not an)cipate being 

held, s)ffens when held, does not look at the person or smile when 

making a social approach, does not greet parents or visitors, has a 

fixed stare in social situa)ons); 

3. Absence of imagina)ve ac)vity, such as play-ac)ng of adult roles, 

fantasy character or animals; lack of interest in stories about 

imaginary events; 

4. Marked abnormali)es in the produc)on of speech, including volume, 

pitch, stress, rate, rhythm, and intona)on (for example, monotonous 

tone, ques)on-like melody, or high pitch); 

5. Marked abnormali)es in the form or content of speech, including 

stereotyped and repe))ve use of speech (for example, immediate 

echolalia or mechanical repe))on of a television commercial); use of 

"you" when "I" is meant (for example, using "You want cookie?" to 
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mean "I want a cookie"); idiosyncra)c use of words or phrases (for 

example, "Go on green riding" to mean "I want to go on the swing"); 

or frequent irrelevant remarks (for example, starts talking about train 

schedules during a conversa)on about sports); and 

6. Marked impairment in the ability to ini)ate or sustain a conversa)on 

with others, despite adequate speech (for example, indulging in 

lengthy monologues on one subject regardless of interjec)ons from 

others); 

c. Markedly restricted repertoire of ac(vi(es and interests as manifested by 

the following: 

1. Stereotyped body movements (for example, hand flicking or twis)ng, 

spinning, head-banging, complex whole-body movements); 

2. Persistent preoccupa)on with parts of objects (for example, sniffing 

or smelling objects, repe))ve feeling of texture of materials, spinning 

wheels of toy cars) or a_achment to unusual objects (for example, 

insists on carrying around a piece of string); 

3. Marked distress over changes in trivial aspects of environment (for 

example, when a vase is moved from usual posi)on); 

4. Unreasonable insistence on following rou)nes in precise detail (for 

example, insis)ng that exactly the same route always be followed 

when shopping); 

5. Markedly restricted range of interests and a preoccupa)on with one 

narrow interest, e.g., interested only in lining up objects, in amassing 

facts about meteorology, or in pretending to be a fantasy character. 
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d. Onset during infancy or early childhood Specify if childhood onset (acer 36 

months of age) (American Psychiatric Associa)on, 1987).  

DSM-IV Defini)on of Au)sm 

The next diagnos)c criteria for au)sm came in 1994 with the DSM-IV. By this 

point, it was iden)fied that the DSM-III-R was too broad. With the iden)fica)on 

that there was such a high degree of variability in symptomatology, addi)onal 

diagnoses were added with dis)nc)ons made. The DSM-IV diagnos)c criteria for 

each of the PDD included the following (American Psychiatric Associa)on, 1994).  

299.00 Au(s(c Disorder 

a. A total of six (or more) items from (1), (2), and (3), with at least two from 

(1), and one each from (2) and (3): 

1. Qualita)ve impairment in social interac)on, as manifested by at least 

two of the following: 

a. marked impairment in the use of mul)ple nonverbal behaviors 

such as eye-to-eye gaze, facial expression, body postures, and 

gestures to regulate social interac)on. 

b. failure to develop peer rela)onships appropriate to 

developmental level 

c. a lack of spontaneous seeking to share enjoyment, interests, or 

achievements with other people (e.g., by a lack of showing, 

bringing, or poin)ng out objects of interest) 

d. lack of social or emo)onal reciprocity 

2. Qualita)ve impairments in communica)on as manifested by at least 

one of the following: 
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a. delay in, or total lack of, the development of spoken language 

(not accompanied by an a_empt to compensate through 

alterna)ve modes of communica)on such as gesture or mime) 

b. in individuals with adequate speech, marked impairment in the 

ability to ini)ate or sustain a conversa)on with others 

c. stereotyped and repe))ve use of language or idiosyncra)c 

language 

d. lack of varied spontaneous make-believe play or social 

imita)ve play appropriate to developmental level 

3. Restricted, repe))ve, and stereotyped pa_erns of behavior, interests, 

and ac)vi)es, as manifested by at least of one of the following: 

a. encompassing preoccupa)on with one or more stereotyped 

and restricted pa_erns of interest that is abnormal either in 

intensity or focus 

b. apparently inflexible adherence to specific, nonfunc)onal 

rou)nes or rituals 

c. stereotyped and repe))ve motor mannerisms (e.g. hand or 

finger flapping or twis)ng, or complex whole body 

movements) 

d. persistent preoccupa)on with parts of objects 

b. Delays or abnormal func(oning in at least one of the following areas, with 

onset prior to age 3 years: (1) social interac(on, (2) language as used in 

social communica(on, or (3) symbolic or imagina(ve play. 
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c. The disturbance is not beHer accounted for by ReH’s disorder or childhood 

disintegra(ve disorder. 

299.80 Pervasive Developmental Disorder, Not Otherwise Specified (PDD-
NOS) 

This category should be used when there is a severe and pervasive impairment in 

the development of reciprocal social interac)on or verbal and nonverbal 

communica)on skills, or when stereotyped behavior, interests, and ac)vi)es are 

present, but the criteria are not met for a specific PDD, schizophrenia, schizotypal 

personality disorder, or avoidant personality disorder. For example, this category 

includes “atypical au)sm” –presenta)ons that do not meet the criteria for au)s)c 

disorder because of late age of onset, atypical symptomatology, or subthreshold 

symptomatology, or all of these. 

299.80 Asperger’s Disorder (or Asperger Syndrome) 

An Asperger/HFA screening tool must meet all six areas defined by the DSM-IV 

descrip)on of Asperger Syndrome (A-F below) to qualify for a posi)ve ra)ng from 

First Signs: 

a. Qualita(ve impairment in social interac(on, as manifested by at least two 

of the following: 

1. marked impairment in the use of mul)ple nonverbal behaviors, such 

as eye-to-eye gaze, facial expression, body postures, and gestures to 

regulate social interac)on 

2. failure to develop peer rela)onships appropriate to developmental 

level 

3. a lack of spontaneous seeking to share enjoyment, interests, or 

achievements with other people (e.g., by a lack of showing, bringing, 

or poin)ng out objects of interest to other people) 
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4. lack of social or emo)onal reciprocity 

b. Restricted, repe((ve, and stereotyped paHerns of behavior, interests, and 

ac(vi(es, as manifested by at least one of the following: 

1. encompassing preoccupa)on with one or more stereotyped and 

restricted pa_erns of interest that is abnormal either in intensity or 

focus 

2. apparently inflexible adherence to specific, nonfunc)onal rou)nes or 

rituals 

3. stereotyped and repe))ve motor mannerisms (e.g., hand or finger 

flapping or twis)ng, or complex whole-body movements) 

4. persistent preoccupa)on with parts of objects 

c. The disturbance causes clinically significant impairment in social, 

occupa(onal, or other important areas of func(oning. 

d. There is no clinically significant general delay in language (e.g., single words 

used by age 2 years, communica(ve phrases used by age 3 years). 

e. There is no clinically significant delay in cogni(ve development or in the 

development of age-appropriate self-help skills, adap(ve behavior (other 

than in social interac(on), and curiosity about the environment in 

childhood. 

f. Criteria are not met for another specific PDD or schizophrenia. 

299.80 ReH’s Disorder (or ReH Syndrome) 

a. All of the following: 

1. apparently normal prenatal and perinatal development 
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2. apparently normal psychomotor development through the first five 

months acer birth 

3. normal head circumference at birth 

b. Onset of all of the following aPer the period of normal development: 

1. decelera)on of head growth between ages five and 48 months 

2. loss of previously acquired purposeful hand skills between ages five 

and 30 months with the subsequent development of stereotyped 

hand movements (i.e., hand-wringing or hand washing) 

3. loss of social engagement early in the course (although ocen social 

interac)on develops later) 

4. appearance of poorly coordinated gait or trunk movements 

5. severely impaired expressive and recep)ve language development 

with severe psychomotor retarda)on 

299.10 Childhood Disintegra(ve Disorder 

a. Apparently normal development for at least the first two years aPer birth as 

manifested by the presence of age-appropriate verbal and nonverbal 

communica(on, social rela(onships, play, and adap(ve behavior. 

b. Clinically significant loss of previously acquired skills (before age ten years) 

in at least two of the following areas: 

1. expressive or recep)ve language 

2. social skills or adap)ve behavior 

3. bowel or bladder control 

4. play 
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5. motor skills 

c. Abnormali(es of func(oning in at least two of the following areas: 

1. qualita)ve impairment in social interac)on (e.g., impairment in 

nonverbal behaviors, failure to develop peer rela)onships, lack of 

social or emo)onal reciprocity) 

2. qualita)ve impairments in communica)on (e.g., delay or lack of 

spoken language, inability to ini)ate or sustain a conversa)on, 

stereotyped and repe))ve use of language, lack of varied make-

believe play) 

3. restricted, repe))ve, and stereotyped pa_erns of behavior, interests, 

and ac)vi)es, including motor stereotypies and mannerisms 

d. The disturbance is not beHer accounted for by another specific pervasive 

developmental disorder or by schizophrenia (American Psychiatric 

Associa(on, 1994). 

Between the DSM-IV in 1994 and the DSM-V in 2013, a significant body of 

research on the symptoms of au)sm had been developed. It was evident in the 

research that there was variability in the number and severity regarding the 

symptoms of au)sm both within and between the subgroups (i.e., au)s)c 

disorder, Asperger’s disorder, PDD-NOS, Re_’s disorder, and childhood 

disintegra)ve disorder). For example, au)s)c disorder and Asperger’s disorder 

were two separate diagnoses in the DSM-IV. These two diagnoses had different 

criteria but included similar core symptom profiles. While there were differences 

between individuals who were diagnosed with au)sm and those diagnosed with 

Asperger’s, the differences were no more significant than the differences between 

individuals who were all diagnosed with the same disorder. In other words, there 

was significant variability within and between each group. This led to a shic 
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toward consolida)ng the many pervasive developmental disorders into a single 

diagnosis: au)sm spectrum disorder (ASD). This change came with the American 

Psychiatric Associa)on’s DSM-V in 2013 (Rosen et al., 2021). 

DSM-V defini)on of ASD 

With increased research came an understanding of the core symptoms of au)sm. 

Individuals with au)sm each present differently, with significant varia)on. This led 

to the development of au)sm as a spectrum disorder. Rather than mul)ple 

individual disorders, the DSM-V defined one disorder, ASD.  

Per the American Psychiatric Associa)on’s DSM-V defini)on of ASD, a child must 

display persistent deficits in each of the three areas of social communica)on and 

interac)ons (see A-1 through A-3 below), in addi)on to at least two out of four 

areas related to restricted and repe))ve behaviors (See B-1 through B-4 below) 

(APA, 2013).  

a. Persistent deficits in social communica(on and social interac(on across 

mul(ple contexts, as manifested by the following, currently or by history 

(examples are illustra(ve, not exhaus(ve; see text): 

1. Deficits in social-emo)onal reciprocity, ranging, for example, from 

abnormal social approach and failure of normal back-and-forth 

conversa)on; to reduced sharing of interests, emo)ons, or affect; to 

failure to ini)ate or respond to social interac)ons. 

2. Deficits in nonverbal communica)ve behaviors used for social 

interac)on, ranging, for example, from poorly integrated verbal and 

nonverbal communica)on; to abnormali)es in eye contact and body 

language or deficits in understanding and use of gestures; to a total 

lack of facial expressions and nonverbal communica)on. 
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3. Deficits in developing, maintaining, and understanding rela)onships, 

ranging, for example, from difficul)es adjus)ng behavior to suit 

various social contexts; to difficul)es in sharing imagina)ve play or in 

making friends; to absence of interest in peers. 

Specify current severity: 

Severity is based on social communica)on impairments and restricted, 

repe))ve pa_erns of behavior. For either criterion, severity is described in 

three levels: Level 3 – requires very substan)al support, Level 2 – requires 

substan)al support, and Level 1 – requires support. 

b. Restricted, repe((ve paHerns of behavior, interests, or ac(vi(es, as 

manifested by at least two of the following, currently or by history 

(examples are illustra(ve, not exhaus(ve; see text): 

1. Stereotyped or repe))ve motor movements, use of objects, or 

speech (e.g., simple motor stereotypes, lining up toys or flipping 

objects, echolalia, idiosyncra)c phrases). 

2. Insistence on sameness, inflexible adherence to rou)nes, or ritualized 

pa_erns of verbal or nonverbal behavior (e.g., extreme distress at 

small changes, difficul)es with transi)ons, rigid thinking pa_erns, 

gree)ng rituals, need to take same route or eat same food every day). 

3. Highly restricted, fixated interests that are abnormal in intensity or 

focus (e.g., strong a_achment to or preoccupa)on with unusual 

objects, excessively circumscribed or persevera)ve interests). 

4. Hyper- or hyporeac)vity to sensory input or unusual interest in 

sensory aspects of the environment (e.g. apparent indifference to 

pain/temperature, adverse response to specific sounds or textures, 
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excessive smelling or touching of objects, visual fascina)on with 

lights or movement). 

Specify current severity: 

Severity is based on social communica)on impairments and restricted, 

repe))ve pa_erns of behavior. For either criterion, severity is described in 

three levels: Level 3 – requires very substan)al support, Level 2 – requires 

substan)al support, and Level 1 – requires support. 

a. Symptoms must be present in the early developmental period (but 

may not become fully manifest un)l social demands exceed limited 

capaci)es, or may be masked by learned strategies in later life). 

b. Symptoms cause clinically significant impairment in social, 

occupa)onal, or other important areas of current func)oning. 

c. These disturbances are not be_er explained by intellectual disability 

(intellectual developmental disorder) or global developmental delay. 

Intellectual disability and au)sm spectrum disorder frequently co-

occur; to make comorbid diagnoses of au)sm spectrum disorder and 

intellectual disability, social communica)on should be below that 

expected for general developmental level (American Psychiatric 

Associa)on, 2013). 

The American Psychiatric Associa)on’s defini)on of ASD did not come without 

cri)cism. There were concerns as to whether individuals previously diagnosed 

with a PDD  would now qualify under the criteria for ASD. However, over 90% of 

individuals who previously met the criteria for a PDD met the criteria for ASD. 

Many of those who did not meet the new criteria for an ASD would instead meet 

the criteria for a social communica)on disorder (SCD), which was also newly 

added to the DSM-V. The primary similarity between ASD and SCD is the difficulty 
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with social communica)on skills. Children with ASD also display restricted 

interests and/or repe))ve behaviors, which is not demonstrated in children with 

SCD. Individuals who were previously diagnosed with a PDD due to social and 

communica)on deficits but do not meet the restric)ve and repe))ve behavior 

criterion, may meet the criteria for SCD. The move from mul)ple diagnoses to a 

single spectrum diagnosis has led to improved diagnos)c reliability (Evans, 2013).  

Sec)on 1 Personal Reflec)on 

What changes or improvements in treatment may be possible with improvements 

in diagnos)c criteria?  

Sec)on 1 Key Words 

American Psychiatric Associa)on (APA) - A scien)fic and progressional 

organiza)on. The APA creates and publishes the Diagnos)c and Sta)s)cal Manual, 

providing professionals diagnos)c criteria for condi)ons of mental wellbeing.  

Au)sm spectrum disorder (ASD) - A developmental disorder encompassing a 

spectrum of severity levels rela)ng to social communica)on deficits and restricted 

or repe))ve behaviors. ASD became an official diagnosis in the DSM-V of 2013.  

Au)s)c disorder - The diagnos)c term iden)fied in the 1987 DSM-III-R. An au)s)c 

disorder diagnosis was more flexible than the previously iden)fied diagnosis of 

infan)le au)sm.  

Autos - The greek word, meaning self, which the term ‘au)sm’ was derived from.  

Diagnos)c and Sta)s)cal Manual (DSM) - A handbook published by the American 

Psychiatric Associa)on, which provides diagnos)c criteria for mental health 

diagnoses.  

Infan)le au)sm - The au)sm diagnosis per the DSM-III, defined as a pervasive lack 

of social responsiveness. 
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Pervasive Developmental Disorders (PDDs) - A class of disorders included in the 

DSM-IV, which included au)s)c disorder, Re_’s syndrome, Asperger’s syndrome, 

PDD-NOS, and childhood disintegra)ve disorder.  

Residual Infan)le Au)sm - A diagnosis from the DSM-III, which described children 

who had once met the criteria for au)sm but no longer did now.  

Sec)on 2: Levels of Severity 
As reviewed in sec)on one, the current criteria for an ASD diagnosis include three 

levels of severity. This was added to the DSM-V’s criteria when conceptualizing 

au)sm as a spectrum disorder, rather than separate individual diagnoses. The 

primary reason for dis)nguishing between different levels of severity was to 

ensure each child receives the level of care they need, rather than a one-size-fits-

all approach to treatment. Based on the 5th edi)on of the DSM, people with 

significant differences may qualify for an ASD, so long as they meet the core 

au)sm symptom criteria. Being a spectrum disorder, this results in individuals 

diagnosed with ASD with significant varia)ons of symptom presenta)on. Each 

child with ASD therefore will not require the same level of support (Mehling & 

Tassé, 2016).  

Variability in treatment and outcomes based on the severity level has been an 

area of focused interest for researchers in the early 2000s. One study examined 

longitudinal trajectories of ASDs based on presenta)on severity (Gotham, Pickles, 

& Lord, 2012). This study found that the majority of individuals diagnosed 

maintained their level of severity across )me from early childhood into early 

adolescence.  More than 80% of the children studied demonstrated stability in 

their severity scores. Less than 20% of these individuals demonstrated a change in 

core ASD symptom severity (Gotham, Pickles, & Lord, 2012). This study supports 

the idea that severity levels may be consistent across one’s life)me. Con)nued 
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research in this area will be beneficial to convey vital informa)on regarding the 

course of symptomatology and prognosis.  

Au)sm severity levels have been informally conceptualized in various ways over 

the years, most notably in terms of “high func)oning” and “low func)oning.” An 

individual’s intelligence quo)ent (IQ), language acquisi)on, behavioral challenges, 

and other informal measures of func)oning have been used to differen)ate 

individuals who were thought to be high func)oning from those who were 

considered low func)oning. However, research has demonstrated that it is not 

quite that linear or clear-cut. As a spectrum disorder, one individual may have a 

high IQ, yet struggle significantly with adap)ve behaviors and social 

communica)on. They, therefore, don’t fall perfectly into either category. Using IQ 

as a proxy for au)sm severity does not properly characterize the many poten)al 

varia)ons across ability and func)oning (Mehling & Tassé, 2016).  

An individual’s severity of impairment has been found to be inconsistent across 

domains. For example, a child’s core ASD symptomatology may place them in one 

severity category, while their adap)ve func)oning is precisely the opposite. This 

adds to the challenges in conceptualizing severity or func)oning levels. With these 

challenges, came the push to add more formal guidance on the classifica)on of 

severity levels. As such, the DSM-V’s defini)on of ASD includes severity levels that 

are established by the diagnos)cian at the )me of the diagnosis (Mehling & Tassé, 

2016).  

The DSM-V in 2013 provided three severity ra)ngs to assist clinicians and 

researchers in be_er conceptualizing the differences in severity among individuals 

diagnosed with ASD. Instead of a general func)oning level, the three severity 

categories refer to the level of support the individual needs, based on the 

presenta)on of their symptoms and comorbid challenges. This is beneficial as it 

provides more than a blanket label that may not benefit the child. It instead 
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focuses directly on what the individual’s level of func)oning across domains 

means in terms of the support that they will need (American Psychiatric 

Associa)on, 2013).  

The levels of severity relate to the supports required as a result of the individual’s 

core ASD symptoms, as well as comorbid challenges. Supports can be defined as 

various resources and strategies that are provided to assist in promo)ng each 

individual’s interests and welfare. Supports may result in an increased level of 

personal independence and produc)vity, a higher degree of par)cipa)on in the 

general society, and/or an improved quality of life (Mehling & Tassé, 2016).  

Another dis)nc)on in the current severity level conceptualiza)on is that each 

domain is individually rated, rather than the child having one overarching level of 

func)oning. For example, a child may have a level 2 “requiring substan)al 

support” in the social communica)on domain but have a level 3 “requiring very 

substan)al support” in their restricted, repe))ve pa_erns of behavior (American 

Psychiatric Associa)on, 2013). This helps therapists, caregivers, parents, and other 

professionals direct support in the areas that the individual needs, allowing them 

to be as independent as possible in areas requiring less support.  

Level 1: Requiring Support 

The severity level requiring the least amount of support is level 1. For both the 

social communica)on domain and the restricted, repe))ve behaviors domain, an 

individual severity level is provided. As such, the criteria for receiving a level 1 

severity level is different for each domain.  

To receive a level 1 severity ra)ng under the social communica)on domain, the 

following must be true for the individual, per the DSM-V. 

Without supports in place, deficits in social communica(on cause no(ceable 

impairments. Difficulty ini(a(ng social interac(ons, and clear examples of 
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atypical or unsuccessful response to social overtures of others. May appear 

to have decreased interest in social interac(ons. For example, a person who 

is able to speak in full sentences and engages in communica(on but whose 

to- and-fro conversa(on with others fails, and whose aHempts to make 

friends are odd and typically unsuccessful (American Psychiatric Associa(on, 

2013). 

To receive a level 1 severity ra)ng under the restricted and repe))ve behaviors 

domain, the following must be true for the individual, per the DSM-V. 

Inflexibility of behavior causes significant interference with func)oning in one or 

more contexts. Difficulty switching between ac)vi)es. Problems of organiza)on 

and planning hamper independence (American Psychiatric Associa)on, 2013). 

Level 2: Requiring substan)al support 

Level 2 requires a higher degree of needed support than that of level 1. In order to 

receive a level 2 severity level under the social communica)on domain, the 

following must be true for the individual, per the DSM-V.  

Marked deficits in verbal and nonverbal social communica(on skills; social 

impairments apparent even with supports in place; limited ini(a(on of 

social interac(ons; and reduced or  abnormal responses to social overtures 

from others. For example, a person who speaks simple sentences, whose 

interac(on is limited to narrow special interests, and has markedly odd 

nonverbal communica(on (American Psychiatric Associa(on, 2013). 

To receive a level 2 severity ra)ng under the restricted and repe))ve behaviors 

domain, the following must be true for the individual.  

Inflexibility of behavior, difficulty coping with change, or other restricted/

repe((ve behaviors appear frequently enough to be obvious to the casual 

observer and interfere with func(oning in a variety of contexts. Distress 
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and/or difficulty changing focus or ac(on (American Psychiatric Associa(on, 

2013). 

Level 3: Requiring very substan)al support 

The third level is reserved for those individuals who exhibit core ASD symptoms 

and comorbid challenges that are the most severe. With this severity level, comes 

a very substan)al need for support. Individuals with this severity level ocen 

require intensive treatment.  

To receive a level 3 severity ra)ng under the social communica)on domain, the 

following must be true for the individual. 

Severe deficits in verbal and nonverbal social communica(on skills cause 

severe impairments in func(oning, very limited ini(a(on of social 

interac(ons, and minimal response to social overtures from others. For 

example, a person with few words of intelligible speech who rarely ini(ates 

interac(on and, when he or she does, makes unusual approaches to meet 

needs only and responds to only very direct social approaches (American 

Psychiatric Associa(on, 2013). 

To receive a level 3 severity ra)ng under the restricted and repe))ve behaviors 

domain, the following must be true for the individual. 

Inflexibility of behavior, extreme difficulty coping with change, or other 

restricted/repe((ve behaviors markedly interfere with func(oning in all 

spheres. Great distress/difficulty changing focus or ac(on (American 

Psychiatric Associa(on, 2013). 

Severity levels as conceptualized in the DSM-V provide poten)al benefits for the 

diagnosed individual. While treatment should be individualized, severity levels 

help professionals and caregivers iden)fy the areas in which the child will require 
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the most support. This informa)on can also help caregivers iden)fy what types of 

interven)ons or treatments to pursue.                                                                                                                                                                                                                                                                                                                                                                                                              

Sec)on 2 Personal Reflec)on 

How might the severity levels under each domain affect the level of and types of 

treatment or environmental modifica)ons needed?  

Sec)on 2 Key Words 

ASD Level 1 - The severity ra)ng a_ributed to an individual’s func)oning under 

both social communica)on and restricted and repe))ve behavior domains. Level 

1 refers to those whose ASD symptoms result in the individual requiring support.  

ASD Level 2 - The severity ra)ng a_ributed to an individual’s func)oning under 

both social communica)on and restricted and repe))ve behavior domain. Level 1 

refers to those whose ASD symptoms result in the individual requiring substan)al 

support.  

ASD Level 3 - The severity ra)ng a_ributed to an individual’s func)oning under 

both social communica)on and restricted and repe))ve behavior domain. Level 1 

refers to those whose ASD symptoms result in the individual requiring very 

substan)al support.  

Func)oning levels - The previously held conceptualiza)on of au)s)c levels of 

severity. High and low-func)oning labels related to the levels of core au)sm 

symptoms and/or an individual’s IQ. 

Supports - Various resources and strategies that are provided to assist in 

promo)ng each individual’s interests and welfare. Supports may result in an 

increased level of personal independence and produc)vity, a higher degree of 

par)cipa)on in the general society, and/or improved quality of life 
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Sec)on 3: Diagnos)c tes)ng 
There are no medical diagnos)c tests, such as blood tests, that can detect an ASD 

diagnosis at the present )me. Instead, ASD is diagnosed based on the 

presenta)on of symptoms by a qualified diagnos)cian, through observa)ons as 

well as direct and indirect measurements.  There are a few common instruments 

diagnos)cians use in evalua)ng an individual for an ASD. Due to the various 

components of an ASD diagnosis (i.e., social communica)on deficits, restricted 

and repe))ve behavior deficits, severity levels, with or without accompanying 

impairments.) diagnos)cians ocen conduct a number of assessment tools before 

finalizing a clinical judgment. The following tools may be used alone or in 

combina)on by those trained and qualified in diagnosing an ASD (Mehling & 

Tassé, 2016).  

Modified Checklist for Au)sm in Toddlers, Revised (MCHAT-R) 

The MCHAT-R is not a test used to diagnose an ASD. However, it is a useful 

screening assessment. It is considered a universal ASD screening assessment. This 

screening tool is universally available and can be completed by caregivers or 

others who are concerned about poten)al signs of an ASD in toddlers between 16 

and 30 months of age. The MCHAT-R includes 20 ques)ons rela)ng to early signs 

of an ASD (Choueiri & Zimmerman, 2017). The MCHAT-R contains ques)ons such 

as “does your child play pretend or make-believe?” and “If you point at something 

across the room, does your child look at it?” (MCHAT-R, 2022). The results of this 

ini)al screening can inform caregivers and professionals whether further 

evalua)on is necessary. A score of three or more indicates the need for further 

evalua)on. A score of 0-2 indicates no need for further evalua)on (Choueiri & 

Zimmerman, 2017). 
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Au)sm Diagnos)c Observa)on Schedule (ADOS-II) 

The Au)sm Diagnos)c Observa)on Schedule, 2nd edi)on (ADOS-2) is one 

common diagnos)c assessment tool used. The ADOS-2 is useful in both 

diagnosing an ASD, as well as iden)fying ASD severity levels in the social 

communica)on and restricted and repe))ve behaviors domains. This assessment 

is administered in a play-based format. It is semi-structured, with the 

diagnos)cian directly assessing the core deficits in social communica)on and 

restricted and repe))ve behaviors and interests. The ADOS-2 is commonly 

accepted across disciplines as a method of measuring ASD severity and has 

significant research backing to demonstrate its validity (Mehling & Tassé, 2016).  

Child Au)sm Ra)ng Scale (CARS-2) 

The Child Au)sm Ra)ng Scale, 2nd edi)on (CARS-2) is another common tool used 

in ASD evalua)ons. The CARS-2 is a ra)ng scale that is assessed by gathering 

informa)on from the clinician’s observa)ons during formal assessment sessions 

and general observa)ons. The purpose of the CARS-2 is to iden)fy behaviors that 

are characteris)cs of the core symptoms of ASD to assist in the clinical 

determina)on of an ASD diagnosis, as well as to assist in iden)fying severity 

levels. The CARS-2 has been found through empirical research to cover the full 

au)sm spectrum (Mehling & Tassé, 2016).  

Social Responsiveness Scale (SRS-2) 

The Social Responsiveness Scale, 2nd edi)on (SRS-2) is another ra)ng scale used 

to evaluate for symptoms of an ASD. This ra)ng scale is used with children ages 2 

½ and older. It measures social skills, repe))ve or stereotypic behaviors, and 

communica)on abili)es. The SRS-2 is primarily useful in iden)fying an ASD 

diagnosis in individuals who are at risk, though it can be used for the 

determina)on of ASD severity as well (Mehling & Tassé, 2016).  
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One unique component of the SRS-2 is that subscale scores can be used to 

develop treatment plan goals. With this comes an ability to monitor interven)on 

progress as related to the symptoms of an ASD from the ini)al assessment across 

the individual’s treatment )meline (Mehling & Tassé, 2016).   

Vineland-2 

The Vineland Adap)ve Behavior Scale, 2nd edi)on measures adap)ve behavior. It 

is norm-referenced, comparing each individual’s adap)ve func)oning to the 

average func)oning level of neurotypical counterparts. The Vineland II can be 

used with individuals from birth through ninety. The four domains assessed in the 

Vineland II include communica)on, daily living skills, socializa)on, and motor skills 

(Mehling & Tassé, 2016).  

One strength of the Vineland II is that it measures the func)onal impairment in 

each individual’s performance through daily ac)vi)es. This informa)on can help 

clinicians, caregivers, and others understand how much support an individual 

needs, based on the severity of their func)oning deficits in each domain. This 

assessment is frequently used among others in a comprehensive ASD evalua)on. 

However, the Vineland-2 is not solely specific to an ASD (Mehling & Tassé, 2016). 

Repe))ve Behavior Scale-Revised (RBS-R) 

The primary inten)on of the Repe))ve Behavior Scale-Revised (RBS-R) is to 

measure restricted and repe))ve interests and pa_erns of behavior. This tool 

measures par)cular behaviors in terms of whether or not the individual exhibits 

said behaviors, as well as the severity of the restric)ve and repe))ve behaviors. 

The RBS-R is typically used in conjunc)on with other more thorough assessment 

tools such as the ADOS-2 (Mehling & Tassé, 2016).    
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Sec)on 3 Personal Reflec)on 

What diagnos)c evalua)on tools are you familiar with? What benefits, if any, do 

these assessment tools have on the development of supports, treatment goals, 

and teaching procedures used, from a behavior analyst’s perspec)ve? 

Sec)on 3 Key Words 

Au)sm Diagnos)c Observa)on Schedule (ADOS-II) - A play-based, semi-structured 

assessment tool used to evaluate the core symptoms of an ASD.  

ASD screening - Tools used to iden)fy children who may be at risk for an ASD. 

Screening is a common component of a child’s pediatric well visits. The results of 

screenings iden)fy those who require further assessment.  

Child Au)sm Ra)ng Scale (CARS-2) - A ra)ng scale that is used to evaluate the 

symptoms of an ASD by gathering informa)on from the clinician’s observa)ons 

during formal assessment sessions and general observa)ons.  

Diagnos)c assessments - Formal and informal tools used to assess the symptoms 

and severity of an ASD.  

Modified Checklist for Au)sm in Toddlers, Revised (MCHAT-R) - A screening tool to 

iden)fy those children who are demonstra)ng early signs of an ASD and may 

require addi)onal tes)ng.  

Repe))ve Behavior Scale-Revised (RBS-R) - An assessment tool used to evaluate 

the restricted and repe))ve behaviors, commonly associated with an ASD, as well 

as the severity of each behavior. 

Social Responsiveness Scale (SRS-2) - An ASD assessment tool that measures social 

skills, repe))ve or stereotypic behaviors, and communica)on abili)es.  
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Vineland II - A norm-referenced tool used to evaluate adap)ve func)oning 

abili)es from birth to ninety years of age.   

Sec)on 4: Causes and Risk Factors 
There has, historically, been a great deal unknown concerning the causes and risk 

factors for an ASD. There has been much specula)on regarding whether vaccines 

or other environmental factors may be the cause. It is not uncommon for parents 

of newly diagnosed children to consider whether anything they did during 

pregnancy or in the early years of their child’s life may have contributed to the 

diagnosis. While there is s)ll much unknown, research in this area has led us to 

have a higher degree of understanding of the e)ology of an ASD.  

Gene)cs 

The earlier assump)on following the classifica)on of au)sm was that it was solely 

caused by environmental factors. However, advancements in research into 

gene)cs have led us to understand that an ASD is a highly heritable disorder 

(Chaste & Leboyer, 2022). 

Early twin studies such as that conducted by Folstein & Ru_er in 1977 were the 

first to iden)fy this likely gene)c link. Many have speculated as to whether an 

increased rate of an ASD diagnosis between siblings can be be_er explained as a 

result of a shared environment. However, the 1977 study, among others, found 

that monozygo)c (iden)cal) twins had a higher incidence of au)sm than dizygo)c 

(fraternal) twins. This demonstrates a strong gene)c influence and suggests 

gene)c components may have a stronger influence than environmental factors 

(Chaste & Leboyer, 2022).  

Comprehensive gene-expression analyses on the brains of individuals with an ASD 

diagnosis found numerous differences between the transcriptome organiza)on in 
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au)s)c brains, as compared to the brains of neurotypical individuals. 

Transcriptome refers to the collec)on of all gene readouts in a par)cular cell. The 

authors found 444 genes that were expressed differently in the brains of 

individuals diagnosed with an ASD, compared to the control group. They also 

discovered two discrete modules of coexpressed genes that were found to be 

associated with ASD. One of those modules is related to synap)c func)on and 

neuronal projec)on. This module was underexpressed in individuals with an ASD. 

Alterna)vely, another module was found to be overexpressed (Chaste & Leboyer, 

2022).  

By the late 1990s, it was clear in the research that au)sm did indeed have strong 

gene)c components. However, researchers were s)ll unsure which genes 

specifically were involved. This con)nues to be a primary focus of au)sm research. 

Current research suggests au)sm may originate based on a number of gene)c 

altera)ons that directly affect brain development and plas)city (Chaste & Leboyer, 

2022). 

Independent heritability levels based on each domain of au)s)c symptomatology 

have yet to be established, according to a 2022 study. Some research indicates 

that different symptoms of au)sm may have individual gene)c influences, rather 

than a single gene influencing the development of all au)s)c symptoms. More 

research is needed in this area (Chaste & Leboyer, 2022).  

Gene)c research con)nues to be a primary focus in understanding the e)ology of 

au)sm. Many researchers believe that a combina)on of heritability and 

environmental factors is most likely to be at play in the development of au)sm. It 

is possible that environmental factors such as parental age or medica)on use may 

modify the phenotypes, resul)ng in the development of au)sm. Again, while 

research supports this likelihood, it cannot yet be stated for certain (Chaste & 

Leboyer, 2022).  
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Advances in research have led us to a greater level of understanding of ASD’s 

e)ology. While we see clear links to gene)c factors, ques)ons s)ll remain. 

Research is con)nuing to look into the role of common variants and the 

interac)ons between genotype and phenotype (Chaste & Leboyer, 2022).  

Disproven: Vaccina)ons 

Over the years, there have been many myths regarding the causes of au)sm. One 

of the most well-known myths that have since been proven to be unsubstan)ated 

is that vaccines cause au)sm. It is believed that this idea may have contributed to 

parents choosing to forgo poten)ally life-saving vaccina)ons for their children, out 

of fear that the vaccines may cause their child to develop au)sm. S)ll today, some 

families are uncertain about vaccina)ons for their children, out of fear that they 

may cause the development of au)sm. A thorough review of the research shows 

that these claims have been disproven a number of )mes (DeStefano & 

Shimabukuro, 2019).  

The most common vaccine that has been assumed to have an impact on the 

development of au)sm is the measles, mumps, and rubella (MMR) vaccina)on. 

This vaccine was released in 1971 to protect children from contrac)ng measles, 

mumps, and rubella (DeStefano & Shimabukuro, 2019). Research on the efficacy 

of the MMR vaccine, when taken on the recommended schedule, shows a 93% 

effec)veness against measles, 78% effec)veness against mumps, and 97% 

effec)veness against rubella (Center for Disease Control and Preven)on, 2021).  

Andrew Wakefield, a Bri)sh gastroenterologist, was the most influen)al in the 

development of this vaccine hypothesis. In 1998, Wakefield published a paper in 

the Lancet journal. This paper claimed that the MMR vaccina)on causes intes)nal 

inflamma)on and allows proteins to enter the bloodstream. These proteins, 

Wakefield claimed, are harmful to the brain. The consequence of this, per 

Wakefield, was the development of au)sm (DeStefano & Shimabukuro, 2019).  
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Wakefield described twelve children he claimed to study whom each had 

developmental delays. Eight of these children also had an au)sm diagnosis. All 

twelve of these children were diagnosed with au)sm shortly acer receiving the 

MMR vaccine. The children also each experienced intes)nal discomfort within one 

month of receiving the MMR vaccina)on, which Wakefield argued, added 

evidence of intes)nal inflamma)on caused by the vaccina)on. Wakefield did not 

present causal links between intes)nal inflamma)on and the vaccine. 

Furthermore, the research was found to be fraudulent, with data strongly 

misrepresented (DeStefano & Shimabukuro, 2019). 

In addi)on to Wakefield’s research being based on scien)fic misconduct, around 

90% of children in England at the )me, where Wakefield studied, received the 

MMR vaccine. It is therefore reasonable to assume that some individuals who did 

receive the vaccine would also be diagnosed with au)sm. Wakefield’s study was 

conducted on twelve children who each received the vaccine, with no control 

group to compare the findings to, demonstra)ng a flawed experimental design 

(DeStefano & Shimabukuro, 2019).  

The MMR vaccina)on is also administered during a )me when au)s)c symptoms 

are commonly iden)fied, during toddlerhood. The first MMR dosage is typically 

provided between 12 and 18 months of age, according to the Center for Disease 

Control and Preven)on’s (CDC) recommended vaccine schedule (Center for 

Disease Control and Preven)on, 2021). This is the )me when neurodivergent 

tendencies begin to emerge that likely were not evident during infancy. Therefore, 

it would be expected that many children who were recently diagnosed also 

recently received an MMR vaccina)on. This is a simple correla)on and con)nued 

research has failed to support any causal link (DeStefano & Shimabukuro, 2019).  

Wakefield’s work has been retracted and is not considered to be a part of 

scien)fic records. Addi)onally, research since Wakefield’s research has failed to 
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support the no)on that an ASD is caused by the MMR vaccine or any other 

vaccina)ons. As previously alluded to, correla)ons do exist between the )me 

when children commonly receive their MMR vaccine and when the symptoms of 

an ASD are observed. However, a 2017 meta-analysis found no evidence of a 

higher risk of an ASD in those who were vaccinated, compared to those who were 

not vaccinated (Modabbernia et al., 2017).  

Risk Factors 

While research has in many ways linked ASD to gene)c e)ologies, certain 

environmental considera)ons have been iden)fied as risk factors. In this 

discussion of causes and risk factors, it is important to differen)ate between those 

two terms. A risk factor indicates an associa)on with a given outcome. It does not, 

however, automa)cally indicate that it causes the disorder. Certain factors have 

been found to increase the risk of a child having ASD, though they are not known 

to cause the disorder. The following factors discussed in this sec)on are 

considered risk factors for the development of an ASD (Wu et al., 2017).  

Parental age 

While parental age is not considered to be a cause of au)sm, it may affect the risk. 

In a 2017 meta-analysis, Wu et al. found a reduced risk of ASD diagnosis in the 

children of parents in the youngest age categories. They similarly found an 

increased risk of an ASD in the children of the highest parental age category. This 

illustrates a strong possibility that the age of the mother and/or father may 

increase the likelihood of a child having an ASD. More specifically, for mothers, 

each 10-year increment in age was found to increase the risk of ASD in their 

children by 18%. Interes)ngly, the age of fathers resulted in a slightly higher risk. 

For fathers, each 10-year increment in age was shown to increase the risk of ASD 

in their children by 21% (Wu et al., 2017). 
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Parental age is a common risk factor in the development of other mental and 

developmental disorders such as ADHD (Chudal et al., 2017), schizophrenia (Byrne 

et al., 2013), obsessive compulsive disorder (Min, Li, & Yan, 2021), and many 

others. Addi)onal research is, however, needed to be_er understand why children 

of older parents have a higher risk of having a child with ASD (Wu et al., 2017).  

Maternal medica(on use during pregnancy 

Certain medica)ons have been found to increase the risk of an ASD diagnosis 

when taken by mothers during pregnancy. One medica)on commonly used to 

treat epilepsy and bipolar disorder, valproate, may increase the risk of ASD and 

other neurodevelopmental challenges. This risk is increased with higher dosages 

(Modabbernia et al., 2017). 

An)bio)cs have also been thought to be contribu)ng risk factors for an ASD 

diagnosis when taken by the mother during pregnancy, labor, and/or delivery, as 

well as when taken by the child during infancy. However, numerous studies have 

failed to iden)fy a clear associa)on between an)bio)cs and ASD. One meta-

analysis found a slightly increased risk of ASD in two studies, while the remaining 

studies showed either no risk or a reduced risk of au)sm (Lukasik et al., 2019).  

Selec)ve serotonin reuptake inhibitors (SSRIs) used to treat depression, anxiety, 

and other mental health symptoms have also been studied to evaluate the risk of 

an ASD when these drugs are used during pregnancy. As with an)bio)cs, research 

has been largely inconclusive. A meta-analysis conducted by Kobayashi et al. 

(2016), found that children who were exposed to SSRIs did have significantly 

higher risks of an ASD. However, maternal psychiatric condi)ons were a major 

confounding factor.  (Kobayashi et al., 2016). 
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Maternal weight 

Many studies have iden)fied links between maternal BMI and ASD, showing 

obesity to be posi)vely correlated with an increased risk of ASD. A 2018 study 

found that, when compared to mothers within a normal weight range, mothers 

who were obese or underweight had a significantly higher likelihood of having 

children with ASD. This study found similar results when assessing the risk factors 

for ADHD (Anderson et al., 2018).  

Pregnancy-related complica(ons 

While medical advances have come a long way in making pregnancy and childbirth 

much safer, there are s)ll many things that can go wrong during pregnancy, labor, 

and delivery. Such complica)ons have been studied to iden)fy what effect they 

may have on the risk of an ASD diagnosis.  

One pregnancy complica)on that may increase the risk for ASD is exposure to 

intrauterine infec)ons. Infec)ons even as mundane as influenza can impact a 

child’s risk. Intrauterine infec)ons may further increase the risk for those 

individuals who are already gene)cally suscep)ble to ASD. In these cases, 

research has shown that a mother’s immune response is responsible for the 

increased likelihood of ASD, rather than the direct effect of the infec)on. Research 

suggests that gesta)onal infec)ons trigger an immune response in the mother, 

which can affect the fetus’ brain development (Smith et al., 2007).  

A meta-analysis evaluated the current research on prenatal risk factors (Wang et 

al., 2017). The authors reported an increased risk of an ASD in children who were 

delivered via cesarean and babies born under 36 weeks of gesta)on. Those babies 

who were born via induced labor, those who were in breech presenta)on, and 

those who experienced fetal stress, were all found to have an increased risk of 

ASD as well. Preeclampsia (maternal hypertension during pregnancy) was also 

posi)vely associated with ASD risk. Addi)onally, mothers who have delivered four 
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or more babies were also found to have an increased rela)ve risk (Wang et al., 

2017). 

The meta-analysis found the following rela)ve risks among the studies on prenatal 

and postnatal risk factors (Wang et al., 2017). 

Umbilical cords wrapped around the baby’s neck and premature membrane 

rupture were found to not increase the risk for an ASD diagnosis. Exposure to 

cigare_e smoking was not found to increase the risk for ASD (Wang et al., 2017).  

Nutri(onal factors 

Research has looked into poten)al links in nutri)onal elements as risk factors for 

ASD. The research on this has been limited, as the current studies have primarily 

assessed the nutri)onal levels in children acer they have received a diagnosis, 

Complication Relative risk (RR)

Gestational hypertension 1.33

Gestational diabetes 1.49

Antepartum hemorrhage 1.49

Cesarean delivery 1.30

Breech presentation 1.47

Preeclampsia 1.50

Fetal distress 1.40

Threatened abortion 2.28

Low birth weight 1.26

Postpartum hemorrhage 2.10

Brain anomaly 5.38
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rather than assessing the nutri)onal levels of mothers during pregnancy. For 

example, in a 2013 meta-analysis, it was demonstrated that children with ASD had 

significantly lower protein and calcium intake, resul)ng in poten)al nutri)onal 

deficits (Sharp et al., 2013). Another meta-analysis showed that children with ASD 

had significantly lower levels of zinc than their neurotypical counterparts 

(Babaknejad et al., 2016). Vitamin D levels were also found to be significantly 

lower in children with ASD (Wang et al., 2016). It is important to note that this 

research does not show causal rela)onships. There are many other poten)al 

factors that can result in nutri)onal deficiencies.  Individuals diagnosed with ASD, 

for example, tend to have more limited diets. Sensory challenges and rigid 

tendencies ocen result in children with ASD having few preferred food items. It is, 

therefore, reasonable to deduce that the limited diet may be a factor in the lack of 

calcium, vitamin D, zinc, and others. There is, therefore, no evidence to support 

maternal nutri)onal deficiencies leading to an increased likelihood of an ASD 

diagnosis (Sharp et al., 2013). 

Epigene(c effects 

Most recently, researchers have found evidence to suggest that certain 

environmental factors likely interact with gene)c factors on various levels. This 

interac)on increases the risk of gene muta)on, which may in turn increase the 

risk of ASD and other disorders. For example, maternal obesity has been 

considered to be a risk factor for ASD. Maternal obesity can modify the expression 

of a number of important genes that affect the neurodevelopment of a fetus. This 

type of biochemical modifica)on of DNA can affect the expression of genes 

without changing the actual DNA sequence. This is known as epigene)cs. It is 

likely that various environmental risk factors can affect a fetus’ neurodevelopment 

in this manner. Valproate, as previously men)oned, is considered to be a strong 

risk factor for ASD, and professionals therefore strongly recommended against 

taking it during pregnancy. It is believed that this medica)on interferes with the 

39



metabolism of folic acid, resul)ng in DNA modifica)on. The exact effect 

environmental factors have on gene muta)on and modifica)on has not yet been 

clearly established, though research con)nues to develop in this area with 

promising results (Modabbernia et al., 2017).  

Sec)on 4 Personal Reflec)on 

How does the e)ology of ASD align with your understanding of what causes ASD?  

Sec)on 4 Key Words 

Epigene)cs - Biochemical modifica)ons of DNA which affect gene expression.   

E)ology - The cause or causes of a par)cular condi)on.  

Heritability - The propor)on of variability that can be a_ributed to inherited 

gene)c factors, rather than environmental factors.  

Rela)ve risk (RR) - A measure of the risk of a certain event happening in one group 

compared to the risk of that event occurring in another group.  

Preeclampsia - Maternal hypertension during pregnancy. This is one pregnancy-

related complica)on that is known as a risk factor for ASD.  

Risk factors - Various factors that indicate an associa)on with a given outcome 

(i.e., a par)cular diagnosis). 

Selec)ve serotonin reuptake inhibitors (SSRIs) - A medica)on class used to treat 

depression, anxiety, and other mental health condi)ons. SSRI use during 

pregnancy is found to increase the risk of au)sm, however, maternal psychiatric 

health condi)ons are a major confounding factor.  

Transcriptome - The collec)on of all gene readouts in a par)cular cell. 

40



Valproate - A medica)on used to treat epilepsy and bipolar disorder, known to 

increase the risk of ASD when taken during pregnancy.  

Sec)on 5: Comorbid Condi)ons 
Comorbidity refers to the presence of addi)onal diseases or disorders which 

coexist with another, primary disorder or disease. Comorbid condi)ons may 

include medical condi)ons, mental health disorders, or both, in addi)on to ASD. 

Comorbidi)es are common in children with ASD. Early diagnosis and interven)on 

including applied behavior analysis (ABA), speech, and other therapies have been 

found to improve possible outcomes for children diagnosed with an ASD 

diagnosis. Early interven)on is equally as important for the treatment of comorbid 

symptoms and condi)ons as it is for the core symptoms of ASD. Comorbidi)es can 

worsen the core symptoms of ASD, especially when not detected or treated early 

on (Al-Beltagi, 2021).  

Comorbid condi)ons are believed to affect around 70% of children with ASD. 

Some of the most common comorbid condi)ons include sleep disturbances, 

gastrointes)nal discomfort and disorder, epilepsy, ADHD, anxiety, and depression. 

One of the challenges to iden)fying and trea)ng comorbid condi)ons is the 

significant overlap in many symptoms of ASD. For example, research has 

es)mated that 60% of children with ASD also qualified for an ADHD diagnosis. 

Core symptoms of ASD such as rigidity and repe))ve behaviors may overlap with 

hyperac)vity and ina_en)on as exhibited in those with ADHD. With this overlap, it 

is not uncommon for one of the diagnoses to go uniden)fied or for a child to be 

misdiagnosed. One study found that the age of an ASD diagnosis was roughly four 

years older for individuals with a comorbid diagnosis of ASD and ADHD. This is 

believed to be due to the overlapping symptoms making it challenging for 

diagnos)cians to precisely provide a diagnosis (Leader et al., 2022).  
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Many of the medical and psychological condi)ons that are common comorbidi)es 

can heighten the symptoms of ASD. It is important for comorbid condi)ons to be 

iden)fied and treated as early as possible. Trea)ng comorbid condi)ons may lead 

to significant improvements in health outcomes, ASD symptom reduc)on, and 

quality of life (Al-Beltagi, 2021). Furthermore, 

the iden)fica)on and treatment of comorbidi)es can help guide behavioral 

professionals. While ABA and other behavioral treatments are highly beneficial for 

trea)ng the core symptoms of an ASD diagnosis, comorbidi)es should always be 

ruled out first.  

Gene)c Disorders 

Fragile X syndrome, Down syndrome, neurofibromatosis type 1, and tuberous 

sclerosis complex, are all known gene)c disorders which have been associated 

with an increased ASD risk. Fragile X syndrome, for example, is present in 2-3% of 

all children with ASD and 25%-33% of those with Fragile X have ASD. Upwards of 

40% of those with Down’s syndrome also have ASD. With a high occurrence of 

comorbid gene)c disorders, it is commonly recommended for those diagnosed 

with ASD to have a consulta)on with a gene)cist. There are therapeu)c 

interven)ons available for many of these gene)c disorders, making early 

iden)fica)on and interven)on beneficial (Al-Beltagi, 2021).  

Intellectual Disability (ID) 

65-75% of individuals who previously had a diagnosis of ASD also have an 

intellectual disability (ID). This percentage decreases to 30%-55% when 

considering all individuals with an ASD, as diagnosed per the DSM-V criteria. A 

diagnosis of ID results in challenges in intellectual and adap)ve func)oning. 

Deficits in intellectual func)oning include challenges such as learning, problem-
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solving, cri)cal thinking, and judgment. Deficits in adap)ve func)oning relate to 

ac)vi)es of daily living (Chaste & Leboyer, 2022).   

There are a few poten)al reasons for this overlap between ASD and ID common 

gene)c bases. These genes that are iden)fied to relate to both ASD and ID cause a 

con)nuum of developmental challenges, which may present themselves in various 

ways depending on numerous factors. Another hypothesis is that in individuals 

with ID, the general cogni)ve disability illuminates the social reciprocity 

challenges, making the features of ASD more easily observed. Neither has been 

defini)vely proven (Chaste & Leboyer, 2022).  

Epilepsy and Other Neurological Disorders 

Epilepsy is commonly associated with ASD, with 10-30% of children with ASD 

having epilepsy as well. Children with ASD are also more likely than their 

neurotypical peers to have many other neurological disorders such as 

macrocephaly, hydrocephalus, cerebral palsy, migraines, and congenital 

abnormali)es within the nervous system. It is believed that the close 

comorbidi)es between ASD and other neurodevelopmental disorders may 

support the no)on of shared e)ology (Al-Beltagi, 2021).  

There is some evidence sugges)ng that those with a comorbid epilepsy diagnosis 

have certain pronounced symptoms of ASD. Social interac)ons and eye contact 

are two symptom areas that have been found to be heightened in individuals with 

both ASD and epilepsy. Higher rates of self-injurious, compulsive, and rigid 

behaviors have also been associated with ASD and epilepsy comorbidi)es. 

Furthermore, comorbid epilepsy with ASD has been associated with an increased 

risk of poor outcomes, including general reports of a lower quality of life and 

increased use of psychotropic medica)on (Al-Beltagi, 2021).  
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Immune, Autoimmune, and Allergic Disorders 

Roughly one-quarter of children with an ASD diagnosis experience persistent 

neuroinflamma)on and immune abnormali)es. Those who experience 

gastrointes)nal disorders are more likely to experience these immunodeficiencies.  

Laboratory tes)ng can be conducted to rule out immune deficiencies and 

dysfunc)ons (Al-Beltagi, 2021).  

Children with an ASD are also significantly more likely to be affected by allergies 

and asthma. As we see with many of the other comorbidi)es, the discomfort and 

pain that comes with these condi)ons can heighten the behavioral symptoms that 

are related to ASD. For some children, trea)ng the underlying allergies or 

inflamma)on may improve behavioral outcomes. In addi)on to environmental 

allergies, food allergies are common. This may further exacerbate ea)ng 

challenges that are common with children with ASD (Al-Beltagi, 2021). 

Sleep Disturbances 

Roughly 80% of individuals with ASD experience sleep challenges. This is a 

commonly reported concern of caregivers. Sleep challenges may include difficulty 

falling asleep, nigh}me awakenings, sleepwalking, sleep apnea, and others. Sleep 

difficul)es can nega)vely impact a child’s overall well-being. An inability to get a 

good night of sleep can result in poor health outcomes, which may further 

compound the core symptoms of ASD that the individual experiences. For 

example, poor sleep may cause a higher percentage of behavior challenges 

including self-injurious behavior and stereotypic behavior (Al-Beltagi, 2021). 

Many sleep disorders are treatable. Addressing sleep disturbance symptoms may 

improve overall outcomes for the individual (Al-Beltagi, 2021). Environmental 

modifica)ons such as bed)me rou)nes and behavioral strategies are some)mes 

implemented to address sleep from a behavioral perspec)ve. However, it is vital 
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that this is done in collabora)on with medical professionals such as sleep 

specialists. Furthermore, medical condi)ons should be fully evaluated and medical 

interven)ons considered prior to behavioral interven)on when medical condi)ons 

are suspected (Al-Beltagi, 2021).  

Gastrointes)nal (GI) Disorders 

Research has found varying prevalence rates of gastrointes)nal disorders and ASD. 

Studies have found anywhere between 9% and 90% of those with ASD also 

experience gastrointes)nal (GI) disorders (Leader et al., 2021). It is, however, 

generally believed that 46%-84% of children with ASD experience GI challenges. GI 

disorders encompass a number of symptoms including but not limited to chronic 

cons)pa)on, diarrhea, gastroesophageal reflux, nausea, vomi)ng, food 

intolerance, ulcers, and more (Al-Beltagi, 2021). 

GI disorders can ocen result in significant pain and discomfort. Children with ASD 

commonly experience deficits in their communica)on abili)es, making it a 

challenge to communicate pain or discomfort. Instead, GI discomfort may be 

expressed behaviorally through aggression, self-injurious behavior, or other 

challenging or maladap)ve behaviors. An inability to communicate discomfort can 

greatly impact caregivers’ and medical professionals’ ability to iden)fy GI 

disorders. This highlights the importance of ruling out medical condi)ons before 

intervening behaviorally. Research has also iden)fied links to GI discomfort and 

psychopathology. For example, a child who experiences frequent nausea may 

experience a higher level of anxiety or depression. Avoidant and conduct behavior 

may also be impacted by nausea and other GI challenges (Leader et al., 2021).  

There is a strong connec)on between gastrointes)nal symptoms and ASD severity 

levels. Children with a higher level of severity have been found to experience 

more severe GI symptoms. Furthermore, GI disorders can contribute to behavioral 
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challenges. Self-injury, aggression, and other maladap)ve behaviors are 

exacerbated in children experiencing GI discomfort (Al-Beltagi, 2021).  

Feeding and Ea)ng Challenges 

Feeding difficul)es including food avoidance and restric)ve food intake are 

common in children with ASD. A research review found no indica)on of ASD 

severity level being associated with feeding challenges, demonstra)ng that these 

challenges appear to occur across levels of need (Baraskewich et al., 2021). 

There are many components to feeding and ea)ng challenges that are common 

with children with ASD. One of the core symptoms of ASD is an insistence on 

sameness. One way this sameness may be exhibited is through one’s diet. Children 

with ASD may insist on the same few food items. Sensory processing ocen)mes 

further compounds this challenge, making it difficult for caregivers to encourage 

consuming novel foods. Limited diets in turn may result in GI discomfort, another 

ASD comorbidity (Baraskewich et al., 2021).   

Obesity 

Childhood obesity has been known to increase the risks of adverse health effects 

such as diabetes and heart disease. Individuals with ASD have a higher risk of 

becoming obese than that of the general popula)on. The reason for this appears 

to be mul)faceted. Some of the key factors for this increased risk in those with 

ASD include ea)ng rigidi)es and disorders, lifestyle differences, secondary 

comorbidi)es, and medica)on use (Dhaliwal et al., 2019).  

AYen)on Deficit Hyperac)vity Disorder (ADHD) 

ADHD and ASD have been well established as common comorbidi)es, with an 

es)mated 60% of children with ASD presen)ng symptoms that also qualify under 

ADHD criteria. This high degree of overlap may result in challenges with 
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differen)a)ng between diagnoses and therefore properly diagnosing a child with 

ASD, ADHD, or both (Rau et al., 2020).  

One ar)cle highlighted the differences between ASD and ADHD (Mayes et al., 

2012). In this ar)cle, researchers suggest that ASD can be easily differen)ated 

from ADHD based on the primary symptom profiles. The core symptoms of ADHD 

including ina_en)on, impulsivity, and hyperac)vity are all common in children 

with ASD. However, the core symptoms of ASD are less common in those with 

ADHD. Therefore, it is believed that some children are misdiagnosed with ADHD 

because of the pronounced symptom overlap while the ASD diagnosis is missed 

(Mayes et al., 2012).  

Execu)ve func)oning skills, such as goal-directed behavior and organiza)on, are 

commonly observed deficits in children diagnosed with ADHD. Children with 

comorbid ADHD and ASD are at a higher risk for deficits in execu)ve func)ons 

(Lee et al., 2021).  

Depression 

There is a high rate of psychiatric comorbidi)es with ASD. Depression, a mood 

disorder characterized by persistent sadness and loss of interest, is one well-

established comorbidity with ASD. It is difficult for researchers to precisely predict 

prevalence rates of psychiatric comorbidi)es due to a lack of validated 

measurement tools. The challenges that are expressed in ASD, such as 

communica)on deficits, may further hinder the ability to measure depression and 

other mental health disorders. Current es)mates range widely from 2% to 30% of 

those with ASD experiencing comorbid depression (DeFilippis, 2018). Individuals 

with ASD are four )mes more likely to experience depression across their life)me, 

as compared to their neurotypical counterparts (Hudson et al., 2019). Current 

research also shows that individuals with lower severity levels (i.e., severity level 
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1) have higher comorbid rates of depression than those who experience higher 

severity levels (DeFilippis, 2018). 

Bipolar Disorder and Disrup)ve Mood Dysregula)on Disorder 
(DMDD) 

Bipolar disorder is a mood disorder characterized by recurring episodes of 

depression and mania. Current es)mates show roughly 7% of individuals with ASD 

also suffer from bipolar disorder, represen)ng a small minority of those with ASD 

(Skokauskas & Frodl, 2015).  

Bipolar disorder has been a controversial diagnosis to make during childhood, 

making it rela)vely rare for clinicians to provide a bipolar diagnosis during 

childhood or adolescence. During the late 1990s and early 2000s, a significant 

increase in bipolar diagnoses was being made among minors. However, 

researchers and clinicians were finding varia)ons in the presenta)on of adults 

with bipolar disorder and the presenta)on of children who were diagnosed with 

the same disorder. Emerging research supported the no)on that a separate 

diagnosis may be necessary. As with au)s)c disorders prior to the DSM-V, 

diagnos)c criteria for bipolar disorder in children were also quite limi)ng. As such, 

in the 2013 release of the DSM-V, a new childhood mood disorder was added, 

disrup)ve mood dysregula)on disorder (DMDD). This disorder is characterized by 

severe recurrent temper outbursts which are not consistent with the child’s 

developmental level. These temper outbursts must occur three or more )mes per 

week across the last year. Further, the child’s mood between these outbursts is 

characterized by persistent irritability for the majority of the day (Masi & Gignac, 

2016).  

There is limited research on the exact prevalence of ASD and DMDD comorbidity. 

One study found 45% of those with ASD also exhibit symptoms of DMDD (Mayes 
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et al., 2015).  Frequent behavioral outbursts are common in those with ASD, 

demonstra)ng a significant overlap in symptoms (Mayes et al., 2015).  

Anxiety Disorders 

Comorbid anxiety disorders appear in roughly 40% of individuals with ASD. 

Anxiety can exacerbate the core symptoms of ASD by increasing challenging 

behaviors, strengthening resistance to change, and increasing repe))ve behaviors 

(Zaboski & Storch, 2018).  

There are a number of anxiety disorders. Some of the most frequently occurring 

anxiety disorders include social anxiety disorder, generalized anxiety disorder, 

panic disorder, and obsessive-compulsive disorder (OCD). All of these anxiety 

disorders are iden)fied as comorbidi)es with ASD (Bandelow et al., 2017).  

Anxiety disorders in the general popula)on are commonly underrecognized. There 

are many overlapping symptoms in anxiety and ASD, which may hinder the 

accurate diagnosis of one or the other diagnosis. This overlap has also made it 

challenging for researchers to precisely iden)fy prevalence rates between ASD 

and anxiety.  Repe))ve behaviors, for example, may overlap with the compulsive 

behaviors observed in OCD. While similar in nature, compulsions and self-

s)mulatory repe))ve behaviors are not one and the same (Zaboski & Storch, 

2018).  

Sec)on 5 Personal Reflec)on 

What effect can comorbidi)es have on the presenta)on of the symptoms of ASD?  

Sec)on 5 Key Words 

A_en)on deficit hyperac)vity disorder (ADHD) - A disorder characterized by 

ina_en)on, hyperac)vity, and impulsivity.  
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Anxiety disorder - A common comorbidity, affec)ng 40% of individuals with ASD. 

Anxiety is characterized by persistent and excessive feelings of worry.  

Bipolar disorder - A mood disorder characterized by recurring episodes of 

depression and mania, affec)ng about 7% of those with ASD.  

Comorbidity - The presence of addi)onal diseases or disorders which coexist with 

another, primary disorder or disease. 

Depression - A mood disorder characterized by persistent sadness and loss of 

interest. Depression affects those with ASD four )mes more than neurotypical 

peers.  

Disrup)ve mood dysregula)on disorder (DMDD) - A childhood mood disorder 

characterized by severe recurrent temper outbursts which are not consistent with 

the child’s developmental level, as well as general irritability between outbursts. 

Down syndrome - A gene)c disorder characterized by physical growth delays and 

developmental and intellectual disabili)es. 40% of those with Down syndrome 

also have ASD.  

Epilepsy - A neurological condi)on that results in abnormal brain ac)vity, causing 

seizures or other periods of unusual behavior.  

Execu)ve func)oning skills - Skills required for everyday tasks such as planning, 

organiza)on, self-control, task ini)a)on, and )me management.  

Fragile X syndrome - A gene)c disorder that can result in inherited intellectual 

disability and au)sm.  

Gastrointes)nal (GI) disorders - A group of disorders related to the gastrointes)nal 

system. Symptoms include chronic diarrhea and/or vomi)ng, reflux, food 

intolerance, ulcers, and others. 
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Gene)c disorders - Disorders resul)ng from inherited genome abnormali)es. 

Down syndrome and fragile X syndrome are common comorbid gene)c disorders 

associated with ASD. 

Intellectual disability (ID) - A comorbid condi)on that is present in 65-75% of 

individuals with ASD. ID results in deficits in intellectual func)oning and adap)ve 

func)oning.  

Obsessive-compulsive disorder (OCD) - An anxiety disorder characterized by 

intrusive thoughts or fears, which result in compulsions. Repe))ve behaviors 

observed in those with au)sm ocen overlap with symptoms of OCD.  

Sleep disturbances - A label that covers a broad range of sleep-related symptoms 

and disorders. 

Sec)on 6: Treatments for ASD 
ASD is considered a life)me disorder, affec)ng an individual throughout their 

lifespan. As such, there is no cure for ASD. There is, however, a wide range of 

treatments currently available to treat both the core symptoms of ASD as well as 

comorbid diagnoses. While ABA is commonly considered the “gold standard of 

care,” there are many other poten)al treatments that may be used in conjunc)on 

with ABA or on their own. With ASD having a wide spectrum of manifesta)on of 

symptoms, treatment is individualized to the unique needs of each individual.  

This sec)on will review the research on treatment modali)es for ASD. This is a 

general overview of many of the commonly used treatments. It is important to 

remember that many of these are not within the scope of behavior analysis. 

However, it is beneficial to understand the other methods used, including their 

benefits, drawbacks, and how they may relate to other treatments.  
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A 2016 Na)onal Survey of Children’s Health looked at the most commonly used 

treatments for children with ASD. The study surveyed the caregivers of 43,032 

United States children between the ages of three and seventeen. Of these 2.6%, 

or 1,115 children were diagnosed with ASD. The survey results showed that 43.3% 

of the families surveyed received behavioral treatment only. 6.9% of those 

surveyed reported that they used pharmaceu)cal treatment only. 20.3% of 

families reported using a combina)on of behavioral and pharmaceu)cal 

treatments. A further 29.5% of respondents reported using neither behavioral nor 

medica)on treatments. These findings add many ques)ons regarding the current 

use of treatments for addressing the symptoms of ASD. When roughly 30% of 

children with ASD are not receiving behavioral or pharmaceu)cal treatments, 

there is a concern as to whether families are accessing the individualized care that 

they need. The study was limited, however, in that it only assessed for behavioral 

and medica)on treatment. They also did not differen)ate between the types of 

behavioral treatment (i.e., CBT, ABA) (Xu et al., 2018). 

Applied Behavior Analysis (ABA) 

ABA is ocen considered synonymous with ASD, as the primary treatment mode 

used with individuals with ASD. The primary popula)on that the ABA field works 

with is children with ASD. Around 71% of BCBA®s work with au)s)c children, 

represen)ng a large majority of the field (BACB, 2022). A large body of research 

has been developed over the last several decades on the effec)veness of ABA, in 

general, and with the au)sm popula)on. ABA is an ever-evolving field, with 

research con)nuing to demonstrate its efficacy (Roane et al., 2016). 

ABA is the applica)on of the science of behaviorism with human subjects. The 

goal of ABA is to modify socially significant behaviors. The early model of ABA was 

the early intensive behavioral interven)on (EIBI), as developed by Ivar Lovaas, 

heavily based on discrete training (DTT). Since then, many new ABA models have 
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been researched and developed. Early Start Denver Model (ESDM), Pivotal 

Response Training (PRT), verbal behavior approach and natural language paradigm 

(NLP) are a few of the well-known and implemented offsets of ABA (Roane et al., 

2016).  

The principles of behavior are quite versa)le. They can be applied in many 

different formats, for different skills, and with various popula)ons. While discrete 

trial training (DTT) is ocen beneficial for the development of specific skills such as 

pre-academics, naturalis)c and development-based models are ocen more 

beneficial for developing an early mand repertoire. This versa)lity and 

individualiza)on have made ABA therapy a commonly recommended treatment 

for children with ASD (Roane et al., 2016).  

A meta-analysis was conducted on the effec)veness of ABA for children with ASD 

(Makrygianni et al., 2018). The findings of the analysis demonstrated high 

effec)veness in the use of ABA for improving intellectual func)oning. A moderate 

to high effec)veness was observed in the area of improved expressive and 

recep)ve communica)on skills. The analysis further demonstrated moderate 

effec)veness in improving adap)ve behaviors and social skills. Low effec)veness 

was iden)fied in improving ac)vi)es of daily living. Prior to the 2018 meta-

analy)c study, nine meta-analyses were conducted and published between 2009 

and 2012 each finding moderate to high effec)veness of ABA interven)ons for the 

treatment of symptoms of ASD (Makrygianni et al, 2018).  

ABA therapy u)lizes a number of evidence-based prac)ces. These include DTT, 

differen)al reinforcement, antecedent-based interven)ons, naturalis)c 

interven)ons, pivotal response training, promp)ng, social skills training, and task 

analyses among others (The Na)onal Clearinghouse on Au)sm Evidence and 

Prac)ce, 2020).  
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Cogni)ve Behavioral Therapy (CBT) 

Anxiety is a frequently occurring comorbidity with ASD, with an es)mated 40% of 

individuals with ASD experiencing one or more anxiety disorders. This is more 

than double the rate of the general public. It is es)mated that 19% of the general 

adult popula)on in the US experiences an anxiety disorder (Na)onal Ins)tute of 

Mental Health, 2017).  

Comorbid anxiety may exacerbate the symptoms of ASD such as increased 

repe))ve behaviors, rigidity in rou)nes, and reduced social interac)ons. ASD with 

comorbid anxiety may also further aggravate other common comorbidi)es. For 

example, a child with ASD who also has comorbid anxiety may experience more 

severe sleep disturbances. With all of this, beyond trea)ng the core symptoms of 

ASD, it is beneficial for anxiety to be treated in those with comorbid anxiety 

(Zaboski & Storch, 2018).  

Cogni)ve behavioral therapy (CBT) is a treatment used to reduce the symptoms of 

depression, anxiety, and other mental health challenges. With the significant 

overlap between ASD and anxiety and depression, a growing body of research has 

delved into the efficacy of CBT with children and adults with ASD. CBT is a 

combina)on of cogni)ve and behavioral therapies with the goal of both modifying 

thoughts and behaviors. Several studies have been published which demonstrate 

posi)ve outcomes on anxiety symptoms in individuals with ASD. Because of the 

unique communica)on challenges experienced by individuals with ASD, cogni)ve 

behavioral therapy in its primary form is less successful. Instead, modifica)ons are 

ocen made including modifica)on of session structure, visual cues, and caregiver 

involvement (Kaniturk Kose et al., 2018). 

CBT efficacy on the symptoms of anxiety as a comorbid diagnosis of ASD has yet to 

be conclusively established. A meta-analysis iden)fied eleven studies that 

addressed the effec)veness of CBT with ASD/OCD comorbidi)es (Kaniturk Kose et 

54



al., 2018). With the limited number of studies demonstra)ng experimental 

control, the researchers were unable to make any conclusions as to the efficacy. 

However, all of the studies analyzed did present promising informa)on regarding 

the effec)veness of CBT. As such, addi)onal research is necessary to further 

determine CBT’s effec)veness with this popula)on (Kaniturk Kose et al., 2018). 

CBT is considered a type of talk therapy. With roughly 40% of the au)s)c 

popula)on being nonverbal, this presents par)cular challenges in applying this 

treatment to children with ASD. While nonverbal does not mean one cannot 

communicate, the communica)on skills necessary to see beneficial results in CBT 

may not be present in many individuals with ASD and other intellectual 

disabili)es. In fact, authors in the meta-analysis found that all of the par)cipants 

in the CBT studies that were analyzed had low severity ra)ngs of the core 

symptoms of ASD (Kaniturk Kose et al., 2018).. Each also had an IQ above 69. 

Research on CBT with ASD level 2 or 3 severity ra)ngs is no)ceably 

underrepresented in the literature. Nonetheless, the exis)ng research shows a 

poten)al benefit of CBT on anxiety as an ASD comorbidity when conducted with 

individuals with low severity (Kaniturk Kose et al., 2018).  

Speech and Language Therapy 

For individuals experiencing ar)cula)on disorders, fluency of speech challenges, 

recep)ve or expressive language delays, aphasia, or other speech and language-

related disorders, speech therapy is a common therapeu)c approach. Individuals 

with ASD commonly experience social communica)on challenges, making speech 

and language therapy a common treatment to address communica)on skills 

(Informed Health, 2020).  

It is es)mated, based on a survey of speech and language pathologists (SLPs), that 

16% of pa)ents receiving speech therapy have an ASD diagnosis (Hsieh et al., 

2018). Speech therapy can be beneficial to address errors in communica)on which 
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speech-language pathologists have extensive knowledge of (Hsieh et al., 2018). 

For example, one language disorder, aphasia, results in challenges with 

understanding, speaking, reading, or wri)ng. Aphasia is comorbid with ASD in 

around 8-11% of ASD cases. Aphasia is one area that speech and language 

pathologists may be best equipped to intervene in. However, the rigidi)es and 

behavioral challenges commonly associated with ASD may make speech therapy a 

challenge. As such, a combina)on of speech and behavioral therapy is ocen 

recommended, as opposed to speech therapy alone when addressing 

communica)on challenges (Karanth, 2020). 

Evidence-based interven)ons used in speech therapy include prac)ces such as 

Augmenta)ve and Alterna)ve Communica)on (AAC), promp)ng, reinforcement, 

incidental teaching, FCT, visual supports, and modeling (Hsieh et al., 2018). The 

goals of speech therapy are individualized, based on the child’s needs, and 

iden)fied via a speech and language assessment process. Language disorders, 

speech disorders, and swallowing challenges all may be addressed via speech and 

language therapy (Informed Health, 2020). 

Occupa)onal Therapy (OT) 

Occupa)onal therapists commonly provide treatment to children with ASD. The 

DSM-V included sensory challenges in its diagnos)c criteria of ASD. With this, 

came an increased focus on OT’s role in the treatment of ASD symptoms (Miller 

Kuhaneck & Watling, 2015). 

OT encompasses a broad scope of treatment, with methods used to address 

everyday ac)vi)es one would engage in at work, school, home, and/or in social 

se}ngs. OT provides support to improve one’s ability to engage in ac)vi)es of 

daily living (Miller Kuhaneck & Watling, 2015). 
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One area of reported benefit of OT is the focus on sensory processing and other 

sensory-related challenges. One of the four func)ons of behavior is automa)c 

reinforcement. Occupa)onal therapists can be of support in teaching body and 

emo)onal regula)on, specifically for those behaviors that are automa)cally 

reinforced (Miller Kuhaneck & Watling, 2015). 

OT goals may include ac)vi)es related to daily living such as toilet training, 

brushing teeth, or other hygiene or self-care ac)vi)es. Fine motor skills are 

another common area addressed through OT. Other skills addressed include visual 

perceptual skills, play, problem-solving, and body awareness. OT prac)ces ocen 

contain a variety of ac)vi)es including physical ac)vi)es, play, developmental 

ac)vi)es, and adap)ve strategies (AOTA, 2018).  

Music Therapy 

Music therapy is a systema)c treatment process wherein a board cer)fied music 

therapist addresses treatment goals through musical experiences. The goals of 

music therapy are individualized based on the needs of each child. However, 

improving social interac)ons, increasing adap)ve behaviors, and improving 

speech are common goal domains in music therapy. A meta-analysis on the 

efficacy of music therapy for children with ASD found significant improvements in 

social reac)ons; however, their analyses did not show improvement in social 

adap)ve behaviors or speech development (Ke et al., 2022).  

One of the most common methods of music therapy for children with ASD is 

Improvisa)onal Music Therapy (IMT). Through this mode, the therapist and child 

each play musical instruments, expressing various rhythms, pa_erns, and )mbres. 

In this manner, the therapist addresses skills such as imita)on skills, joint 

a_en)on, and turn-taking. A meta-analysis on IMT with children diagnosed with 

ASD showed par)cipants improved joint a_en)on and social engagement in 

response to this therapeu)c approach (Marquez-Garcia et al., 2019). Studies also 
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demonstrated reduced stress levels, improved self-esteem, a reduc)on in anxiety 

symptoms, and nonverbal communica)on skill development (Marquez-Garcia et 

al., 2019). Some studies have, however, reported limited to no improvement in 

ASD symptom severity based on ADOS scores pre and post-interven)on. One 

study with the largest sample size and highest methodological quality revealed no 

significant difference in the severity of ASD core symptoms following five months 

of music therapy interven)on (Bieleninik et al., 2017)  

Medica)on 

At the present )me, there are no U.S Food and Drug Administra)on (FDA)-

approved medica)ons to directly treat the symptoms of ASD. However, there is a 

significant body of research that has delved into the poten)al benefits par)cular 

medica)ons have on the symptoms of ASD, as well as the comorbid symptoms. As 

such, it is common for children with ASD to be prescribed medica)ons including 

an)psycho)cs, an)depressants, and mood stabilizers, among others. The FDA has 

approved certain an)psycho)c medica)ons including risperidone and aripiprazole 

to treat irritability commonly associated with ASD (Wink et al., 2017).  

With a high level of medical and mental health comorbidi)es in children with ASD, 

medica)ons are ocen considered a component of one’s treatment plan, whether 

to treat core symptoms or symptoms rela)ng to comorbidi)es that may be 

exacerbated with ASD symptoms (Wink et al., 2017).  

An(-inflammatory Medica(ons 

Immune dysfunc)on and an abnormal immune response are common in those 

with ASD, as reviewed in the comorbidi)es sec)on. There is some evidence to 

suggest a link in focal brain inflamma)on in those with ASD (Hafizi et al., 2019). As 

such, an)-inflammatory drugs have been one area of interest in the 

pharmacological treatment of ASD (Hafizi et al., 2019).   
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A 2019 meta-analysis on an)-inflammatory medica)ons to treat ASD found 

limited evidence to support any improvement in core symptoms of ASD, in 

response to an)-inflammatory medica)ons (Hafizi et al., 2019). The research 

review did, however, find poten)al benefits of certain an)-inflammatory 

medica)ons in the reduc)on of maladap)ve behaviors and irritability. The 

medica)ons that were found to be effec)ve in behavior management include 

amantadine, celecoxib, galantamine, N-acetylcysteine, palmitoylethanolamide, 

pentoxifylline, pioglitazone, riluzole, and topiramate. It was noted in the literature 

review that the research into an)-inflammatories for ASD is much in its infancy, 

with much of the research being inconclusive. Most of the studies analyzed in the 

meta-analysis lacked scien)fic control. Further research is needed to clarify what 

benefits, if any, an)-inflammatory pharmaceu)cals may benefit children with ASD 

(Hafizi et al., 2019).  

An(epilep(cs 

Epilepsy is another common comorbidity with ASD. As such, many of those with 

ASD are prescribed an)epilep)cs to prevent seizure ac)vity. However, some 

research has supported the use of an)epilep)c drugs for aggression and 

impulsivity. The research is largely inconclusive at this )me. The main studies 

which showed benefits in the use of an)epilep)cs were used in combina)on with 

an)psycho)cs (Hirota et al., 2014).  

Sleep-suppor(ng Medica(ons 

With sleep disorders affec)ng a large por)on of the ASD popula)on, 

pharmaceu)cal and over the counter supplements are ocen considered for 

children with ASD-related sleep challenges. Melatonin is one of the most well-

known non-prescrip)on supplements. Melatonin is a hormone naturally produced 

in the pineal gland. For those who struggle to fall asleep, melatonin supplements 

are ocen tried as a natural solu)on. Melatonin is believed to be a generally safe 
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and effec)ve supplement for reducing the )me it takes one to fall asleep. An 

obvious downside to melatonin is that it does not have any effect on a child’s 

ability to stay asleep. For children who struggle to stay asleep throughout the 

night or have other sleep-related disorders, melatonin may have minimal to no 

benefits (Relia & Ekambaram, 2018).  

There are a number of other medica)ons and supplements used to address sleep 

difficul)es in children with ASD. These range from supplements such as iron to 

an)psycho)cs and even Alzheimer’s medica)ons. Post-mortem brain studies have 

shown similar abnormali)es in the brains of those with Alzheimer’s disease and 

those with ASD (Relia & Ekambaram, 2018). This has led to an interest in trea)ng 

the symptoms of ASD in a similar manner as the symptoms of Alzheimer’s disease. 

Donepezil, a medica)on used to treat Alzheimer’s, has been found to be effec)ve 

in improving both behavioral challenges and a_en)on deficits in those with ASD. 

Donepezil has also been found to be effec)ve in increasing REM sleep dura)on 

and decreasing the latency of REM sleep (Relia & Ekambaram, 2018).  

An(psycho(c Medica(ons 

An)psycho)cs are a class of medica)ons used to treat schizophrenia, psychosis, 

bipolar disorder, depression, and Alzheimer’s disease. The FDA has approved two 

an)psycho)c medica)ons to treat irritability associated with ASD. Risperidone and 

aripiprazole (Abilify) are the two approved as of the present )me.  

While research provides promising informa)on in regard to the use of 

an)psycho)cs for trea)ng ASD,  there are major downsides to the use of 

an)psycho)cs. An)psycho)cs run a significant risk of nega)ve side effects. 

Common unwanted side effects of an)psycho)c medica)ons  include weight gain, 

anxiety, and fa)gue (D’Alo et al., 2021).  
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S(mulant Medica(ons 

S)mulants are a class of medica)ons that work by increasing ac)vity in the central 

nervous system. S)mulants are commonly prescribed to increase a_en)on and 

reduce hyperac)vity, most commonly in individuals with ADHD. As ADHD is a 

highly co occurring disorder with ASD as they have symptoms that overlap, 

researchers have sought to determine whether s)mulants can also be beneficial 

for individuals with ASD, whether with or without comorbid ADHD. S)mulants for 

those with ASD are most commonly prescribed to manage irritability, similar to 

an)psycho)cs' primary use.  

Sec)on 6 Personal Reflec)on 

How might a mul)disciplinary approach to treatment result in the best possible 

outcomes for children with ASD? Consider the mul)faceted symptomatology and 

comorbidi)es that come along with ASD. How might mul)disciplinary approaches 

result in barriers to treatment? Reflect on professional and ethical manners of 

addressing this type of barrier to treatment.  

Sec)on 6 Key Words 

Alzheimer’s disease - A type of demen)a that affects one’s memory, thinking, and 

pa_erns of behavior. Post-mortem brain scans have shown similar results in those 

with ASD and those with Alzheimer’s.  

An)depressant - A class of drugs used to treat depression, anxiety, and other 

mental health challenges.  

An)-inflammatory medica)on - A class of drugs used to treat or reduce 

inflamma)on or swelling. An)-inflammatories are some)mes used to treat brain 

inflamma)on in those with au)sm. 
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An)psycho)c medica)on - A class of medica)ons used to treat symptoms of 

schizophrenia, mania, demen)a, and personality disorders. Two an)psycho)cs are 

also FDA-approved to treat irritability associated with ASD.  

Aphasia - A communica)on disorder characterized by challenges with 

understanding, speaking, reading, or wri)ng. 

Applied behavior analysis (ABA) - A therapeu)c approach to modifying behaviors, 

based on the science of behaviorism.  

Aripiprazole (Abilify) - An an)psycho)c medica)on that is FDA approved to treat 

irritability that is common in those with ASD diagnosis.  

Board cer)fied music therapist - A cer)fied professional who specializes in the 

applica)on of music therapy.  

Cogni)ve behavioral therapy (CBT) - A treatment method based on both cogni)ve 

therapy and behavioral therapy, most commonly used to treat the symptoms of 

anxiety and depression. 

Discrete trial training (DTT) - A method of teaching new skills used in ABA. Each 

learning opportunity is presented with a clear start and ending. DTT uses a three 

term con)ngency of SD→Response→Consequence.  

Melatonin - A hormone produced in the pineal gland. Melatonin supplements 

increase the hormone in an individual’s body, resul)ng in a faster ability to fall 

asleep.  

Music therapy - A treatment provided by a board cer)fied music therapist, where 

treatment goals are addressed via musical experiences.  

Occupa)onal therapist - Cer)fied professionals, trained in the implementa)on of 

occupa)onal therapy.  
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Occupa)onal therapy - A broad scope of treatment to address ac)vi)es of daily 

living related to one’s home, work, or leisure skills.  

Risperidone - An an)psycho)c that is FDA-approved to treat comorbid irritability 

in individuals with ASD. 

S)mulant - A class of drugs that aim to increase a_en)on and reduce hyperac)vity 

by increasing ac)vity in the central nervous system.  

Speech and language pathologist (SLP) - Cer)fied prac))oners who evaluate for 

speech, language, and swallowing disorders, and subsequently implement 

treatment goals to address speech and language challenges.  

Speech and language therapy - Treatment for various speech and language-related 

disorders such as aphasia, recep)ve or expressive language delays, and 

ar)cula)on disorders.  

Sec)on 7: ASD Prevalence 
The prevalence of ASD has varied significantly since its concep)on in the 1940s. As 

previously men)oned, au)sm was originally thought to be quite rare. At the )me, 

au)sm was first conceptualized as a developmental disorder.  Researchers 

es)mated it to affect only three to seven children in every ten thousand children. 

As advances in research developed, as well as a be_er understanding of how to 

diagnose au)sm with clearer diagnos)c criteria, prevalence rates increased 

dras)cally. The most recent research has shown an overall prevalence of about 

one in forty-four individuals. This prevalence rate specifically looks at children at 

eight years of age. This is because a vast majority of individuals who are diagnosed 

with ASD receive a diagnosis by this age. Addi)onally, when looking at adults, the 

prevalence rate is lower, as many adults who may have ASD were not diagnosed 

as children due to challenges in diagnos)c criteria at the )me or a general lack of 
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awareness and understanding of au)sm. An increasing number of adults have 

sought ASD diagnoses in recent years, as a result of increased awareness and 

diagnos)c criteria shicing (CDC, 2022).  

At the turn of the century in the year 2000, au)sm was es)mated to have a 

prevalence of 1 in 150 children. By the )me the 5th edi)on of the DSM was 

released in 2013, that es)mate shiced drama)cally to 1 in 69 children. The most 

recent es)mate was released by the CDC in 2018, with a prevalence rate of 1 in 44 

(CDC, 2022).  

Significant increases in prevalence may be alarming to some, par)cularly due to 

concerns of environmental factors at play. While it is not possible to defini)vely 

state that this is not the case at the present )me, as discussed in sec)on four, 

research has leaned more toward gene)c heritability as opposed to 

environmental toxins causing ASD (Chaste & Leboyer, 2022). As such, many have 

speculated as to whether ASD rates are truly increasing or if improved diagnos)c 

prac)ces have resulted in more individuals being diagnosed. As discussed in 

sec)on 1, the diagnos)c criteria has shiced considerably over the last several 

decades, since the disorder was first iden)fied. It is clear, based on the evolving 

diagnos)c criteria, that many individuals who would qualify for an ASD diagnosis 

today, would not have qualified even just 15 or 20 years ago, much less 42 years 

ago when au)sm was first included in the DSM. The DSM-III’s diagnos)c criteria 

was very limi)ng, resul)ng in those who might have been diagnosed with ASD as 

we know it today, not receiving a diagnosis at the )me (Chaste & Leboyer, 2022). 

One challenge in es)ma)ng prevalence rates and in par)cular, comparing them to 

previous years, is that many of the studies looking at prevalence are not 

comparable in either the methods used or the popula)ons observed. However, it 

is most likely that the increased rates of ASD diagnoses are due to both improved 
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diagnos)c criteria and a general increased awareness of and educa)on on ASD 

(Chaste & Leboyer, 2022).   

Since the earlier iden)fica)on of au)sm, one thing was evident. ASD diagnosis 

occurs at significantly higher rates in males than females. The most recent 

research indicates that boys are 4.2 )mes more likely to receive an ASD diagnosis 

than females (CDC, 2021). As of the present )me, it is not clearly understood why. 

One hypothesis is that the sex chromosome is involved in the development of 

ASD. Hormonal influences in utero are also thought to have an impact (Chaste & 

Leboyer, 2022). Neither of these theories have been well established as of yet. A 

bias toward males is similarly common in those with other neurodevelopmental 

disorders such as ADHD, dyslexia, conduct disorder, and Toure_e syndrome. 

However, this bias toward males has a more pronounced presenta)on in ASD 

(Baron-Cohen, 2011).  

Another poten)al reason for the discrepancy between ASD in males and in 

females is that females may be be_er able to conform to social expecta)ons, or 

“mask” the symptoms of ASD (Cage & Troxell-Whitman, 2019). Research is also 

focusing on whether the diagnos)c tools for assessing ASD are able to detect 

subtle ways in which au)s)c symptoms may present in females (Baron-Cohen, 

2011).   

One study conducted found a lower male to female ra)o in adults than in children 

(Posserud, 2021). These findings appear to suggest that ASD does in fact present 

differently in males and females. It is possible that the high male to female ra)o in 

childhood is due to females obtaining a diagnosis later in life, thus reducing the 

overall ra)o. (Posserud, 2021)  
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Sec)on 7 Personal Reflec)on 

How might you respond to caregivers or other professionals inquiring about 

concerns they have in regard to the increasing rates of ASD? 

Sec)on 7 Key Words 

Male bias - The term used to describe the increased prevalence of a par)cular 

disorder in males, as compared to females. 

Prevalence - The propor)on of a given popula)on who experience the same 

condi)on, symptom, or characteris)c. 
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