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Overview:
This presentation is about the comorbidity of bipolar 
disorder and autism and will discuss an approach to 
understanding emotional dysregulation in autism

Youth with autism are often referred due to emotional dysregulation. 

The CBCL can delineate different levels of emotional 
dysregulation in autism

There are clinically distinct subytpes of ASD with and without deficient 
emotional self regulation and severe emotional dysregulation

Comorbidity analysis:   
Autism + ADHD is common and associated with more severe emotional dysregulation than ADHD. 
BPD comorbid with autism is a bona fide comorbidity and responds to SGA treatment similar to 
bipolar without autism.



American Psychiatric Association 2000; Blumberg 2013

Autism 
spectrum 
disorder 

(ASD)  

a life long 
developmental 

disorder 

characterized by 
deficits in social 
communication 
and interaction 

characterized 
by restricted, 

repetitive 
behaviors or 

interests 

affects up to 
2% of 

children and 
adolescents

rate increases 
in each 

successive 
epidemiologic 

survey 

Emotional Dysregulation is not a 
diagnostic feature of autism



Autism often presents with emotional instability 

limited abstracting abilities and 
psychological mindedness

lack of ability to recognize and 
regulate emotions

poor emotional 
control

Joshi 2010, 2014a; Sverd 1995, 2003; Wozniak 1997

Assessing and characterizing emotional 
dysregulation in autism is limited by 
lack of evidence-based tools



irritability

aggression

high rates of 
comorbidity

PSYCHIATRIC 
REFERRAL

POOR 
FUNCTIONING

anxiety

depression

McCracken 2002; RUPP 2005; 
Gadow 2004; Vickerstaff 2007; 
Sterling 2008; Mazefsy 2014; 
Samson 2014

Due to the frequency of emotional problems, 
questions exist as to whether emotional 
dysregulation is intrinsic to autism or due to 
comorbidity with other disorders

Recent reports suggest high prevalence of 
emotional dysregulation (ED)  in individuals 
with ASD, varying from 50% to more than 60% 

Autism accounts for 2-14% of psychiatry outpatient referrals, 
often due to emotional dysregulation



Emotional dysregulation is a form  of poor self-regulation

low frustration 
tolerance

impatience

quickness to 
anger

marked 
emotional 
reactivity



Our MGH group has published extensively on the 
utility of the CBCL in the assessment of ADHD youth

The CBCL can identify levels of emotional dysregulation in ADHD youth



Certain CBCL scores- AAA profile- are associated 
with a diagnosis of pediatric bipolar disorder 

Our MGH group has published extensively on the
utility of the CBCL in identifying bipolar disorder in youth



Parents score choosing from Likert scale responses  
0=not true
1=somewhat or sometimes true
2=Very true or often true

120 statements about the child’s behavior
1. Acts too young for his/her age
2. Drinks alcohol without parents approval
3. Argues a lot
4. Fails to finish things he/she starts
5. ……..

The 120 statements are grouped into 8 subscales or syndrome scales

The Child Behavior Checklist (CBCL) is a parent 
completed rating scale that is easy to administer and score



1. Enter all the scores (0, 1, 2) for 
each of the 120 questions under 
the different subscale groups 

How to score a CBCL



1. Enter all the scores (0, 1, 2) for 
each of the 120 questions under 
the different subscale groups 

2. Total the score for each subscale

How to score a CBCL



1. Enter all the scores (0, 1, 2) for 
each of the 120 questions under 
the different subscale groups 

3. Plot the total score on the scale above

2. Total the score for each subscale

How to score a CBCL



Percentile is on the left T-Score is on the right

1. Enter all the scores (0, 1, 2) for 
each of the 120 questions under 
the different subscale groups 

2. Total the score for each subscale

3. Plot the total score on the scale above



Percentile is on the left T-Score is on the right

T-Score=7892nd percentile

The CBCL uses a normative sample 
to create standard scores. T

These compare the raw score to 
what would be typical compared 
to responses for youths of the 
same gender and similar age. 

The standard scores are scaled so 
that 50 is average for the youth's 
age and gender, with a standard 

deviation of 10 points.



The Child Behavior Checklist has 8 clinical subscales

	

social withdrawal 

somatic complaints 

anxiety/depression

social problems 

thought problems 

attention problems

delinquent behavior 

aggressive behavior

50-100

50-100

50-100

50-100

50-100

50-100

50-100

50-100

CBCL AAA score
150-300

The 120 
statements are 
grouped into 8 
subscales or 
syndrome scales

Scores are 
converted to T-
Scores for each 
subscale 50-100 

A T-score of 60 
is one standard 
deviation from 
normal

A T-score of 70 
is two standard 
deviations from 

normal



if all 3 scores of the AAA were two SD from normal (70), the total would be 210

if all 3 scores of the AAA were one SD from normal (60), the total would be 180 

A score of 150-180 is considered in the normal to subclinical range

AAA CBCL T-Score range is 150-300

Anxiety/ Depression  50-100 Aggression  50-100 Attention  50-100

We operationalized profiles of 
Emotional Dysregulation based on the 
composite T-scores of three CBCL subscales



Emotional Dysregulation (ED) can be 
characterized by DESR (CBCL Score 180-210) which
is less severe than SED (CBCL Score >210) 

SED Severe Emotional Dysregulation

composite T-score AAA  greater than 2 SDs from normal

greater than 210

DESR Deficient Emotional Self Regulation

composite T-score AAA between 1 and 2 SD from normal

>180 <210



We hypothesized: 

The two CBCL-ED 
profiles (DESR and 
SED) in youth with 
ASD would identify 
associated patterns 
of clinical correlates

Our first main objective: 

To assess prevalence and 
severity of Emotional 
Dysregulation (ED) in 
psychiatrically referred 
youth with ASD 

Our second main objective:

To investigate whether the two 
severity levels of CBCL profiles for 
ED can help distinguish clinically 
distinct levels of deficits in ASD

CBCL can identify 
different levels of 
emotional 
dysregulation

Youth with autism are 
often referred due to 
emotional issues

We studied ASD youth 
with different levels of 
emotional dysregulation

Hypotheses and objectives



Joshi 2018



ASD participants came from an autism outpatient clinic

N=899 

youth 
referred to 
autism 
clinic

N=658

diagnosed 
with ASD

N=123 

CBCL 
available 
and IQ>70

The Alan and Lorraine Bressler Clinical and Research Program for Autism Spectrum Disorder 
Massachusetts General Hospital, Harvard Medical School



CBCL AAA calculated by adding 3 T-scores

normal range (no ED) 

150-180

Deficient Emotional Self 
Regulation (DESR)                  

180-210

Severe Emotional 
Dysregulation (SED)              

>210

All subjects were assessed by trained rater/ clinician

demographics
clinician diagnosis 

of ASD
KSADS-E GAF

All parents completed informant-rated scales

CBCL Social Responsiveness Scale

We used both parent- and clinician completed rating scales



PROBANDS had an ASD diagnosis 

per DSM-IV-TR in clinical interview 

(N=123)

COMPARATORS with ADHD from 
a family study of ADHD

age and gender matched  to the 
ASD subjects

(N=123)

CONTROLS from a family study of ADHD

no ADHD, ASD or psychosis 

Age and gender matched  to the ASD subjects

(N=123)

PARTICIPANTS were 
clinically referred 
individuals age 5-21 
(mean age 12.1)



ASD + Severe Emotional Dysregulation was more common than 
ASD+ DESR which was more common than ASD without ED

Total Autism Subjects

N=123

ASD without ED 

(N=22) 18% 

ASD+DESR 

(N=47) 38% 

ASD+SED 

(N=54) 44%



Same percent with 
“severely impairing” 
ASD

45-65%

Same mean duration of 
disorder 

(7-8 years)

Same mean age of 
onset

(age 3-4 years)

No differences in IQ, 
SES, Race, Sex

No difference in 
treatment**

No difference in 
repeating a grade 
16%, tutoring 72% or 
special class 55%*

ASD without ED 
versus

ASD+DESR
versus

ASD+SED

***except
worse GAF scores for ASD+SED

*except 
special class placement lower for 
ASD without ED, 29%

**except
Medications (+/- Therapy) and Hospitalization rates 
for Comorbid Conditions are higher in ASD+SED

There were many 
similarities across the 3 
types of autism with 
varying levels of 
emotional dysregulation



ASD without ED

Autistic 
Disorder 76%

Asperger’s 
18%

PDD-NOS 6%

ASD + DESR

Autistic 
Disorder 53%

Asperger’s 
26% 

PDD-NOS 21%

ASD + SED

Autistic Disorder 
63%

Asperger’s 22% PDD-NOS 15%

The distribution of ASD subtypes did not 
significantly differ across the three groups
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Scores on the Social Responsiveness Scale 
were the worst in ASD youth with SED (CBCL >210)

ASD+SED

ASD+DESR

ASD without ED



Scores on the clinical CBCL subscales 
were the worst in ASD youth with SED (CBCL >210) 

a***
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55
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Total
Problems

Attention
Problems

Aggressive
Behavior

Anxious/
Depressed

Thought
Problems

Social
Problems

Withdrawn Delinquent
Behavior

Somatic
Complaints

Externalizing Internalizing

M
e

a
n

 T
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c
o

re

ASD+SED

ASD+DESR

ASD without ED

a versus ASD-ED; b versus ASD+DESR; *p<0.05; **p<0.005; ***p<0.001; †N: ASD-ED=16-22; ASD+DESR=39-47; ASD+SED=47-53



a*

a*a***b*

a*b* a***
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School
Competence

Activities
Competence

Social
Competence

Total
Competence

M
ea

n 
T-

Sc
or

e
ASD-ED ASD+DESR ASD+SED

a versus ASD-ED; b versus ASD+DESR; *p<0.05; **p<0.005; ***p<0.001; †N: ASD-ED=16-22; ASD+DESR=39-47; ASD+SED=47-53

ASD without ED

ASD+DESR

ASD+SED

Scores on the clinical CBCL Social Competence subscales 
were the worst in ASD youth with DESR and SED



AAA score correlates moderately with SRS total 
score for Social Cognition and Autistic Mannerisms



ASD youth with SED (CBCL >210) have a 
greater total number of psychiatric disorders

5 ±2

a*
6 ±2.5

a***b*
8 ±3
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 #

a versus ASD-ED; b versus ASD+DESR; *p<0.05; **p<0.005; ***p<0.001;
†N: ASD-ED=20-22; ASD+DESR=38-39; ASD+SED=42-44

ASD without ED ASD+DESR ASD+SED



ASD youth have high rates of comorbid 
conditions, like bipolar (especially ASD+SED)



Comorbidity in ASD is common 



ASD youth with all levels of emotional 
dysregulation have high rates of comorbid ADHD



PROBANDS had an ASD diagnosis 

per DSM-IV-TR in clinical interview 

(N=123)

COMPARATORS with ADHD from 
a family study of ADHD

age and gender matched  to the 
ASD subjects

(N=123)

CONTROLS from a family study of ADHD

no ADHD, ASD or psychosis 

Age and gender matched  to the ASD subjects

(N=123)

PARTICIPANTS were 
clinically referred 
individuals age 5-21 
(mean age 12.1)

We expanded our investigation of 
emotional dysregulation in ASD by 
comparing ASD youth (high rates of ADHD) 
to matched ADHD youth without ASD 
(and controls)



Controls ADHD ASD t-statistic p-value

(N=123) (N=123) (N=123)

Age: -Mean 12.2 ± 3.4 11.4 ± 2.9 12.1 ± 3.4 F(2, 366)=2.06 0.13

-Range 6-18 6-18 5-21

Gender: Male 106 (86) 106 (86) 106 (86) NA NA

Race: Caucasian 117 (98)[N=120] 119 (100)[N=119] 108 (88)a**b*** Exact <0.001

IQ: -Mean 117 ±11 108.8 ±13.4a*** 101.2 ±14.8a***b*** F(2, 366)=43.78 <0.001

-Range 87.5-133 73.5-133 70-141

SES 1.5 ±0.7 1.8 ±1a** 2.0 ±1[N=107] a*** χ2
(2)=17.75 <0.001

ASD ASD+DESR ASD+SED

(N=22) (N=47) (N=54)

Age: -Mean 13.4 ±3.6 12.0 ±3.5 11.7 ±3.2 F(2, 120)=1.99 0.14

-Range 7-18 6-21 5-19

Gender: Male 21 (95) 41 (87) 44 (81) χ2
(2)=2.63 0.27

Race: Caucasian 22 (100) 41 (87) 45 (83) Exact 0.13

IQ: -Mean

106.1 ±16.7 99.0 ±14.8 101.2 ±13.8 F(2, 120)=1.75 0.18

-Range 77-136 70-141 73-128

SES

1.8 ±0.8[N=22] 2.0 ±0.9[N=40] 2.1 ±1.0[N=45] χ2
(2)=1.38 0.50

N=123 ASD (with age/gender matched ADHD and control subjects)

• The ASD group had significantly fewer Caucasians and lower IQ 
compared to the ADHD and Control groups. 

• Both the ASD and ADHD groups had significantly lower IQ and 
SES compared to the Control group. 

All subsequent analyses between the ASD, ADHD, and Control 
groups controlled for race, IQ, and SES.

All  analyses between the 
ASD, ADHD and Control Groups 
were controlled for race, IQ and SES



Emotional Dysregulation (CBCL AAA > 180) 
is more common in ASD youth compared to ADHD youth

A
SD

A
D

H
D

Controlled for differences in SES, race, IQ



And SED (CBCL >210), 
but not DESR (CBCL 180-210), 
is more common in ASD youth compared to ADHD

A
SD

A
D

H
D

Controlled for differences in SES, race, IQ
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H
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Assessed with KSADS 
Mood Disorders in ASD youth:
• MDD 56% 
• BPD  31%

Mood Disorders in ASD adults:
• MDD 77%
• BPD   25%

Joshi 2010, 2012

High rates of mood disorders are 
reported in ASD



Assessed with KSADS 
Mood Disorders in ASD youth:
• MDD 56% 
• BPD  31%

Mood Disorders in ASD adults:
• MDD 77%
• BPD   25%

Joshi 2010, 2012

Is the bipolar disorder in autism 
bona fide bipolar disorder?



A family history of bipolar disorder is present in 
bipolar youth both with and without autism 
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(N=336)

BPD+ASD
(N=137)

Statistical Significance: *p≤0.05, **p≤0.01, ***p≤0.001
A = vs. Control; B = vs. ADHD 
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%

AB***

Joshi J Clin Psychiatry. 2013. 
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BPD probands = 108 (relatives N=336)
BPD+ASD probands=47 (relatives N=137



BPD-ASD

84% 
(N = 128)

BPD+ASD

16% 
(N = 23)

CNS Neurosci Ther. Jan. 2012;18(1):28-33 Biederman (risperidone) 2005; Biederman (olanzapine) 2005; Biederman 
(aripiprazole) 2007; Biederman (ziprasidone) 2007; Wozniak (olanzapine+topiramate) 2009; Joshi (quetiapine) 2012 

Autism is often excluded from clinical 
trials, but was included in our clinical trials 
of SGAs for bipolar youth  (N=151)

We conducted a secondary analysis of 6 identically designed open-label trials of 
SGA therapy for pediatric BPD (N=165) 1999 – 2012, all but one monotherapy

Male and female 4–17 years
Met criteria for bipolar I, II or NOS
8-week, open-label flexible dosing

N=19 aripiprazole (9.4 ± 4.2 mg/day)
N=20 quetiapine (240.4 ± 165.4 mg/day)
N=21 ziprasidone (56.2 ± 34.4 mg/day)
N=52 risperidone (1.3 ± 0.7 mg/day)
N=53 olanzapine (8.5 ± 4.2mg/day)
with and without topiramate 
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Rating scale scores are similar in 
BPD youth with and without autism
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We found no difference in the 
anti-manic response of SGAs in 
bipolar youth with and without ASD



Better methods of assessing and treating ED in autism are 
needed in the hopes of improving course and outcome of a 
disorder that is already highly compromising

Youth with autism are often referred due to emotional dysregulation. 

The CBCL can delineate different levels of emotional 
dysregulation in autism

There are clinically distinct subytpes of ASD with and without deficient 
emotional self regulation and severe emotional dysregulation

Comorbidity analysis:   
Autism + ADHD is common and associated with more severe emotional dysregulation than ADHD. 
BPD comorbid with autism is a bona fide comorbidity and responds to SGA treatment similar to 
bipolar without autism.

Questions?


