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Behavioral Regression
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• A Change in the Child or Adolescent

• A Change in the Child or 

Adolescent’s Environment

• Or… Both



What I’m Not Discussing
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• Trauma

•Substance Abuse / Drugs / Alcohol



Disclaimer
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• This presentation should not be 

considered comprehensive or exhaustive.  I 

will try to highlight some of the most 

common issues that should prompt medical 

referral, but I cannot discuss all of them. I 

make no assurances as to the accuracy, 

currency, or completeness of the content.  
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• Scenario: The child had been 

developing normally but has started to 

lose skills…



Autism Spectrum Disorder
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Children diagnosed with Autism 

Spectrum Disorder frequently 

demonstrate a skill loss / regression in 

language and social skills between 1 

and 2 years of age.  
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• A. Persistent deficits in social communication and social 
interaction across multiple contexts

– Social-emotional reciprocity
– Deficits in nonverbal communication behaviors used for social interaction
– Deficits in developing, maintaining, ad understanding relationships

• B. Restricted, repetitive patterns of behavior, interests, or 
activities

– Stereotypes ore repetitive motor movements, use of objects, or speech
– Insistence on sameness, inflexible adherence to routines, or ritualized patterns of behavior
– Highly restricted, fixated interested that are abnormal in intensity or focus
– Hyper- or hypo-reactivity to sensory input or unusual interest in sensory aspects of the environment

• C. Symptoms must present in the early developmental 
period

• D. Symptoms cause clinically significant impairment in 
social, occupational, or other important areas of current 
functioning.

DSM-5 criteria for Autism Spectrum 
Disorder
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Autism Spectrum Disorder
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Evaluation by an Autism specialist can 

help clarify issues of language and 

social regression.  Interdisciplinary 

teams often include a neurologist, a 

psychologist, and a speech-language 

pathologist.  
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• Scenario: The child had been 

developing normally but has started to 

lose skills…



Mitrochondrial disease/disorder
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Mitochondria are in almost every human 

cell, and help convert sugar and oxygen 

into energy for the cell to work.  Different 

mitochondrial diseases affect different parts 

of the body.  These usually appear during 

toddler or preschool years.  While rare, 

doctors will consider testing if a variety of 

red flag findings present (e.g., neurologic, 

cariovascular, gastroenterologic, etc.)



Severe Epilepsy
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While most children with epilepsy do fairly 

well in the long-run overall, there is a small 

and rare set of “encephalopathic” epilepsy 

syndromes that can result in a deterioration 

of functioning over time.  Most of them 

present in the first year (e.g., Dravet

Syndrome; West Syndrome) or during 

toddler or preschool years (Landau-

Kleffner).  Concerns should be     

addressed by a neurologist.  
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• Scenario: The child received A’s and 

B’s last year, but is getting C’s and D’s 

this year…



Changes in Expectations
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There are many things you should 

consider when school performance 

declines (including trauma, drugs, and 

alcohol), but one of the most common 

explanations for a decline in 

functioning is a change in expectations 

and level of support offered to the 

child.  
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Cognitive Maturation

Age

4 11 18 25

Cognitive 
Maturation
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Giedd JN, Blumenthal J, Jeffries NO, et al., Nature Neuroscience, 1999; 2(10): 861-3.

201816141210864 22

Age in Years 

Age-related changes in 
white matter
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Giedd JN, Blumenthal J, Jeffries NO, et al., Nature Neuroscience, 1999; 2(10): 861-3.

201816141210864 22

Age in Years 

Age-related changes in 
frontal grey matter
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Jay Geidd

Cortical and White  
Matter Maturation
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Cognitive Maturation

Age

4 11 18 25

Cognitive 
Maturation



• Intelligence

• Executive Functioning 
– Organization

– Planning

– Delay of Gratification / Impulse Control

• Memory

• Language

• Visual-Perceptual Skills

• Hand-Eye Coordination
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Ongoing cognitive development 
through early adulthood
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Cognitive Maturation + Expectations

Age
4 11 18 25

Expectations
Cognitive 
Maturation

Societal expectations tend to increase in a manner proportional to cognitive 
maturation
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Cognitive Maturation + Expectations

Age

4 11 18 25

Cognitive 
Maturation

Expectations

4th

grade

6th

grade

End of HS

How it really happens…
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Cognitive Maturation + Expectations

Age

4 11 18 25

Cognitive 
Maturation

Expectations

4th

grade

6th

grade
End of HS
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Cognitive Maturation + Expectations

Age

4 11 18 25

Cognitive 
Maturation

Expectations

4th

grade

6th

grade
End of HS
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Transition Points

• Increased organizational demands 
and responsibilities in school

• Can create the appearance of 
decline in children with ADHD

• Transition from learning to read to 
reading to learn

• Can create the appearance of 
decline in children with 
learning disabilities



Changes in Expectations
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• Ongoing cognitive delays/deficits or conditions 
(ADHD, LD) paired with increased 
environmental/academic expectations can result in 
appearance of decline.

• Commonly seen at educational transitions (4th, 6th, 
9th grades) and during emerging adulthood.

• Assessment may be useful to help identify 
interventions or accommodations, particularly at 
key transition points.

• School Psychologist or Neuropsychologist
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• Scenario: The child received A’s and 

B’s last year, but is getting C’s and D’s 

this year…



Disordered Sleep
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Disrupted sleep, short sleep, or sleep 

disordered breathing can contribute to 

increased symptoms of irritability, 

inattention, and learning problems.  
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Sleep
• Compared to healthy sleep in adolescents (10 hours in 

bed), short sleep (6.5 hours in bed) was linked to 
behaviors suggestive of attention and sleepiness in 
simulated classroom 
– Beebe et al., 2017

• Short sleep adolescents rated themselves as more 
tense/anxious, angry/hostile, confused, and fatigued.  
Parents rated them as more oppositional/irritable with 
poorer emotional regulation
– Beebe et al., 2013

• Sleep disordered breathing (e.g., obstructive sleep 
apnea, snoring) associated with inattention and 
learning difficulties
– Beebe et al., 2010
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Short Sleep

*Studies suggest that adolescents require 9.25 hours of sleep a night



Disordered Sleep
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• Refer to physician if child/adolescent is 
having difficulty falling asleep, snores, or 
seems excessively sleeping during the day

• Symptoms such as long pauses in breathing 
and chronic mouth breathing (snoring) during 
sleep should be taken seriously, as sleep 
disordered breathing can result in symptoms 
of executive dysfunction.

• A sleep study may be indicated
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• Scenario: The child received A’s and 

B’s last year, but is getting C’s and D’s 

this year…



Intellectual Disability

Zabel, NWIC, 2017

Like children with ADHD or LD, 

children with Intellectual Disability (ID) 

can appear to decline as expectations 

change at school or home.  
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• Intellectual Disability

– Estimated to affect 1% of population 

• Maulik et al., 2001
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• A. Deficits in intellectual functions (reasoning, 
problem-solving, planning, abstract thinking, judgment, 
academic learning and learning from experience)

– clinical assessment and standardized intelligence testing

– Score on IQ test between 65 and 75
• Generally accounts for Standard Error of Measurement

• B. Deficits in adaptive functioning that result in failure 
to meet developmental and socio-cultural standards for 
personal independence and social responsibility.

• C. Onset of intellectual and adaptive deficits during the 
developmental period.  

• Childhood or adolescence

DSM-5 criteria for Intellectual Disability 
(Intellectual Developmental Disorder)



Zabel, NWIC, 2017



Zabel, NWIC, 2017

Age

6 9 12 15

# Items

Correct

65

65

65

65

100

100

100

100

Standardized IQ scores
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Standardized scores

Age

6 9 12 15

# Items

Correct

65

65

65

65

4th

grade

6th

grade
End of HS
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Genetic Testing

[Willemsen & Kleefstra, 2014, Clinical Genetics]

1970’s: Karyotyping
1990’s: FISH
2000’s: Genomic 
microarrays
2010: Whole-exome
sequencing
2014: Whole-genome 
sequencing
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[Vissers, et al. 2016,  Nature Reviews Genetics]

2000 2005 2010 2015

Number of ID Genes Identified Over Time
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Diagnostic Yield for ID

[Vissers, et al. 2016,  Nature Reviews Genetics]

60%

2000 2005 2010 2015



Intellectual Disability
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• Individuals with ID typically make meaningful gains over 
time, but at a slower pace than age matched peers

• The “gap” can grow bigger as youth with ID age into 
adolescence, and increased expectations can expose 
cognitive weaknesses

• The diagnostic yield on genetic testing has dramatically 
increased over the past decade, and genetic testing of youth 
with Intellectual Disability is strongly recommended.

– Possible treatment options

– Genetic counseling
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• Scenario: The child received A’s and 

B’s last year, but is getting C’s and D’s 

this year…



Concussion
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Concussions are common in children, 

and children typically experience a 

complete recovery.  However, 

concussions can have a temporary 

effect upon brain functioning, and can 

result in temporary symptoms such as 

inattention, memory problems,      

mood changes, etc.  
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Symptoms of concussion include dizziness, 

lightheadedness, confusion, headache, etc.  

A history of 1 or more concussions is a risk 

factor for subsequent concussions.

Concussions can occur even if the person 

does not lose consciousness



Concussion
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• Children suspected of having a concussion should 
not return to play on the day of the injury.

• Children with concussion should not return to 
play/exertion until evaluated by a licensed health 
care provider familiar with concussion.

• There should be a gradual, stepwise increase in 
physical activity prior to return to play/exertion.  

• Strict rest for days after a concussion             

may be counterproductive.  
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• Scenario: The adolescent has begun 

to make more impulsive decisions and 

shows more poor judgment…



Peer Audience

Presentation title goes here

• Increased risk taking is common during adolescence.  The 
presence of peers (or the perception of a peer audience) 
multiplies the experience of reward and reinforcement 
associated with risk taking.  Reward-processing brain 
networks are particularly sensitive during adolescence, and 
may exert more influence than the cognitive control 
network.  In this scenario, the adolescent may be disengaged 
from school-based reinforcement and highly engaged in 
peer-based reinforcement.  
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Cognitive Maturation

Age

4 11 18 25

Cognitive 
Maturation
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ventral striatum and 

ventromedial 

prefrontal cortex

lateral prefrontal, parietal, 

and anterior cingulate 

cortices 

Lawrence Steinberg
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Logic/Reason Reward
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The Stoplight Game (Albert, Chein, & Steinberg, 2013)
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Peer audience

Chein, Albert, O’Brien, Uckert, and Steinberg (2011). 
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Reward Valuation

Chein, Albert, O’Brien, Uckert, 

and Steinberg (2011). 
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Presence of peers

“Presence of peers primes a reward-sensitive motivational state that 

overwhelms adolescents’ immature capacity for inhibitory control”

Logue et al., 2014



Peer Audience
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• The sensitivity of reward-processing brain 
networks no doubt serves some function in 
adolescence.  However, it may create 
problems as well, as the adolescent will be 
more capable of making logical, thoughtful 
decisions under “cold conditions” and may be 
more impulsive and reward-seeking under 
“hot conditions” with peers.  
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• Scenario: The adolescent has begun 

to make more impulsive decisions and 

shows more poor judgment…



Fetal Alcohol Spectrum Disorder
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Behavior can decline quickly in 

children and adolescents with FASD, 

and they often rely upon their 

environment to help manage behavior 

via external structure.  FASD should 

be a consideration in behaviorally 

challenging children.  
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• Fetal Alcohol Spectrum Disorder

– Prevalence estimates are as high as 2% to 

5% in elementary school-aged children 

• May et al., 2009
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Waite, CWLA, 2016
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Placenta

Umbilical

cord

Umbilical

arteries 

and

veins

Heart

Alcohol freely diffuses to the fetus 

during gestation
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Metabolism of Alcohol

• Metabolism is mostly by mother

• Different genetic alleles have different rates of 
alcohol metabolism, affecting BAC and total 
time exposed

• Genetic factors also affect fetus
– Sensitivity of neural tissue to ETOH

– Rate of transport of nutrients across placenta

• This may explain some variability in outcome 
for similar drinking patterns
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Temporal Vulnerability

• Different systems develop at different points 
in gestation
– Brain development throughout

– May explain why CNS is more vulnerable

• Critical periods for particular defects
– Late 1st trimester for facial dysmorphology

– Neuronal loss in 2nd trimester

– Alterations in synaptogenesis, gliosis, selective 
loss of particular neurons (purkinje) 3rd trimester
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Temporal Vulnerability
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Temporal Vulnerability
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Neurocognition and FASD

• Impaired Executive Functioning (goal-directed behavior 
such as planning, initiation, working memory, and 
inhibition of impulses)

• Behavioral dysfunction with deficits in social functioning 
(aggression and impulsivity)

• Attention and distractibility 
• Language (mixed receptive expressive language disorder) 
• Borderline to Low Average IQ
• Low adaptive functioning (comparable to individuals with 

intellectual disability) 

Kodituwakku, 2007
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Secondary Disabilities
Individuals with FASD have a range of secondary

disabilities – disabilities that the individual is not born with- and 
which could be ameliorated with appropriate interventions.  

Streissguth, et al., 1996
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• In a study conducted by Chasnoff et al. of behaviorally 
disruptive children and adolescents in foster 
care/adoption who were referred to a mental health 
center, 80% had NOT been correctly diagnosed with 
FASD prior to the visit.

• ADHD was the most common referral concern

• Therapies most delivered pre-diagnosis (e.g., 
speech/language, OT, PT)

• Therapeutic shift post-diagnosis included mental health 
therapy for attachment, behavioral difficulties, and 
sensory issues, and family support.  

Chasnoff, Wells, and King, 2015

FASD often overlooked in Foster Care
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• Early placement in foster care (secondary to abuse or 
neglect, abandonment, termination of parental rights 
or early death of mother or father) 

• Primary guardian other than the child’s mother 
• Early childhood behavioral and school difficulties 
• Successively poorer pregnancy outcomes, low birth 

weight, miscarriage, developmental delay or sibling 
born with positive urine toxicology (cocaine) 

• Family history of alcoholism or substance abuse 
(grandparent, father, mother) 

• History of domestic violence 

Chasnoff, Wells, and King, 2015

Histories suggestive of FASD



Fetal Alcohol Spectrum Disorder
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FASD should be a consideration in 

behaviorally challenging children. 
Evaluation for FASD is ideally conducted 
by an interdisciplinary team of specialist 
with expertise in FASD, e.g., neurologist, 
neuropsychologist, speech-language 
pathologist, etc.  



• Thank you!
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Intellectual Disability

DSM-5 recast “Mental Retardation” to 
“Intellectual Disability” in 2013



Controversy?

• Is Adaptive functioning dissociable for intelligence?

• Adaptive skills versus Adaptive intelligence



ASD Estimates

ASD and Adulthood

80%
Unemployment rate for adult ASD population

500,000
Number of adults with ASD seeking employment over the next decade

1 in 68
Centers for Disease Control (CDC) estimate of how many children are being diagnosed 
with Autism Spectrum Disorder (ASD) currently



Autism Case #1

ASD and Adulthood

• Case # 1

• Institutionalized for over a year as a very young child

• Prodigious memory

• Parents insisted on schooling and keeping him at home

• Now in his 70s, living independently with support from family: drives, 
plays golf

Donald Gray Triplett (from Donvan and Zucker “Autism’s 
First Child” The Atlantic: October, 2010)



Predictors of change in autism symptoms

ASD and Adulthood

• Age (Seltzer et al., 2003: Shattuck et al., 2007)…

• General trend towards fewer ASD symptoms with age
• Few individuals worsen with age
• Maladaptive behaviors (self-injury, aggression, uncooperative behavior) reduce 

with age as well

• Intellectual Disability (Lord & Bailey, 2002; Shattuck et al., 2007)…

• MR / ID associated with greater severity of ASD symptoms and decreased 
likelihood of improvement

• Higher Familial SES / Resources (Liptak 2008)…



Improvement in ASD symptoms (~ HS Graduation)

ASD and Adulthood

Taylor & Seltzer, 2010

Repetitive Behaviors Social Reciprocity

Verbal CommunicationNon-Verbal Communication

0

0 0

0-4

-4 -4

-4

+4 +4

+4+4

ID

No ID



Take home message #1

• It is reasonable to assume a degree of 

symptom improvement as individuals 

with ASD enter adulthood, particularly if 

there is not comorbid Intellectual 

Disability



IQ and Adaptive Functioning

ASD and Adulthood

Kanne et al., (2011)
1089 youth with ASD 
ages 4-17 (mean=9.2)

High IQ Group Low IQ Group

Vineland 
2

IQ

IQ

Vineland 
2

80



IQ and Adaptive Functioning

ASD and Adulthood

• Klin et al., (2007)
• 187 youth with ASD ages 

7 to 19
• Higher VIQ associated 

with higher 
communication scores

• Negative correlation 
between age and 
Vineland composite  (SS)    
(r=-.45; Yale)                   
(r=-.30 Michigan) 
although age-equivalent 
scores continue to rise



Take home message #2

• Adaptive dysfunction is common across 
individuals with ASD

• In individuals with ASD and intact IQ, 
adaptive dysfunction is frequently evident 
and greater than expected based upon IQ 
scores alone 

• Adaptive and intellectual skill discrepancies 
can become more pronounced with age as 
adaptive expectations increase



Duncan & Bishop, 2015

• FSIQ>84

• ADS Dx using ADI-R and ADOS

• Small finding suggesting link between social-communication                  
symptoms and daily living skills deficits

ASD and Adulthood



Duncan & Bishop, 2015

ASD and Adulthood



Duncan & Bishop, 2015

14.1
26.5

42.8

FSIQ 85-99 FSIQ 100-114 FSIQ >114

92
106 125

77
80 83 Vineland 2

FSIQ



Adaptive Functioning

Kanne et al., (2011)
1089 youth with ASD 
ages 4-17 (mean=9.2)

High IQ Group Low IQ Group

Vineland 
2

IQ

IQ

Vineland 
2



Take home message #3

• The correlation between IQ and 

Adaptive Functioning is weak in 

individuals with ASD and higher IQ

• In these individuals, ratings of adaptive 

functioning frequently fall below age 

level expectations



Autism

Conclusions based in great part upon analysis of data from: 
• the National Longitudinal Transition Study-2 (NLTS2)
• 2011 Survey of Pathways to Diagnosis and Services (commonly referred 

to as Pathways)



Adult Outcomes and Disconnection

ASD and Adulthood



Mental Health

ASD and Adulthood



Postsecondary Education

ASD and Adulthood



Employment

ASD and Adulthood



Living Arrangements

ASD and Adulthood



Social and Community

ASD and Adulthood



Safety and Risk

ASD and Adulthood



Take home message #4

• Adult transition outcomes of individuals 

with ASD are poor

• Most live at home as adults

• Many are “disconnected” educationally 

and vocationally

• Many are socially isolated



Transition Planning

ASD and Adulthood



Employment

ASD and Adulthood



Adverse Childhood Experiences (ACEs)

• The Adverse Childhood Experiences (ACE) Study

• Retrospective examination of health and social 
effects of ACEs through the lifespan among 
17,421 members of the Kaiser Health Plan in San 
Diego County

• What are ACE’s?

– Growing up with domestic violence, 

substance abuse or mental illness 

in the home, parental discord, crime

Vincent Felitti



ACEs are common

• Household dysfunction

– Substance abuse 27%

– Parental sep./divorce 23%

– Mental illness 17%

– Battered mothers 13%

– Criminal behavior 6%

 Abuse

 Psychological 11%

 Physical 28%

 Sexual 21%

 Neglect

 Emotional 15%

 Physical 10%



http://cctasp.northwestern.edu/wp-content/uploads/Overview-of-the-

Adverse-Childhood-Experiences-PowerPoint.pdf

ACEs



http://cctasp.northwestern.edu/wp-content/uploads/Overview-of-the-

Adverse-Childhood-Experiences-PowerPoint.pdf

ACEs



http://cctasp.northwestern.edu/wp-content/uploads/Overview-of-the-

Adverse-Childhood-Experiences-PowerPoint.pdf

ACEs


