
Externalizing Symptom Severity is Associated with Emotion 
Regulation in Youth

Paula Enriquez1,2, Eleni Christofelia1, Gladys Venegas1, Karim Ibrahim1,3,4

1 Yale Child Study Center, Yale School of Medicine, 2 Columbia University, 3 Department of Psychology, Yale University, 4Wu Tsai Institute, Yale University

Abstract

Limitations & Future Research

Implications & Conclusions

Acknowledgements
References Ibrahim Lab

This work is supported by a NIMH Career Development Award 
(K23 MH128451; K.I.) and a Yale Child Study Center Faculty 
Development Award (K.I.).

Funding

Methods

Our research aims to understand emotional dysregulation in 
youth, and potential intergenerational influence of parent 
regulation. We do this by focusing on two key factors of 
emotional functioning: regulation success and reactivity. 
We examine the relationship between emotion regulation and 
externalizing symptom severity (e.g., maladaptive aggression, 
noncompliance, irritability/anger) in children. We also 
examine how the parents’ emotion regulation may moderate 
child’s emotion regulation ability. This was done by collecting 
data from questionnaires that measure externalizing 
symptoms, cognition, emotion regulation of parent and child, 
and measure emotion regulation  and reactivity during a 
functional magnetic resonance (fMRI) -based reappraisal task. 
There were a total of  44 participants, ages ranging from 9-12 
years old, and their parents. 
We found that externalizing symptom severity is associated 
with emotion regulation in children. Findings from this study 
suggest developing targeted interventions addressing emotion 
regulation impairments as a transdiagnostic feature in youth.

• Emotion regulation is a critical developmental skill linked to 
children's mental health. Emotion regulation helps manage 
reactivity  by using strategies like reappraisal. 

• Difficulties managing emotional reactivity have been 
associated with externalizing symptoms (e.g., maladaptive 
aggression, noncompliance, irritability/anger) in children. 

• Neuroimaging studies suggest that these difficulties may be 
linked to dysfunction in brain networks involved in emotion 
regulation.(Pitskel,2011) 

Definition:
• Reactivity : How intense and immediate one responds to 

something emotional, like easily getting upset or excited.
• Regulation : How one manages emotions, thoughts, and 

behavior in order not to react in ways one may regret.
• Reappraisal : A form of regulation, where one tries to 

feel better by looking at a difficult situation in a different, 
more positive or neutral way.

• Greater emotion regulation success was associated with reduced externalizing severity.
• Emotional reactivity did not show a significant relationship with externalizing symptoms
• Parental emotion regulation did not significantly moderate the relationship between 

child emotion regulation and symptom severity.

• Our findings suggest that reappraisal is associated with externalizing symptom severity 
but not emotion reactivity.

• Enhancing children's ability to regulate their emotions may be a more effective 
therapeutic target than focusing solely on intensity of reactivity towards emotional 
stimuli.

• Results support emotion regulation-based therapies across transdiagnostic population.

Although parental emotional regulation did not significantly moderate the relationship in 
our sample due to limited size; future research should examine how parental modeling and 
co-regulation strategies influence child outcomes by using larger sample size.

Reappraisal task: 
• Figure 2. is the chronological sequence of screenshot during the 

gross reappraisal task. The child repeats sequence for three 
strategies:
o Look neutral 
o Look gross (look negative)
o Decrease gross (down regulation) 

• Instructions
• Explain 1–5 rating scale (1 = not gross, 5 = very gross)

• Strategies
o Introduce “reappraisal” condition: ask participants to pretend 

gross images is fake (e.g., plastic).
o Help participants imagine the image as less gross and re-rate.

Participants: 
• n=44 children between the ages of 9-12 years (M age= 9.89, SD=2.27)
• n=27 children with cognitive reappraisal task (M age= 9.89, SD=2.27)

Measures:
• Externalizing Symptoms - Child Behavioral Checklist (CBCL) was used 

to assess externalizing symptom severity using the Externalizing 
Behavior Problems subscale.

• Cognition - NIH Toolbox Cognition Battery

• Emotion regulation of the child - Difficulties in Emotion Regulation 
Scale (DERS, parent rated), Emotion Regulation Checklist (ERC)

• Emotion regulation of parent  - Parent emotion regulation 
questionnaire (reappraisal and suppression)

• Examine how emotion regulation and reactivity during a fMRI-based 
reappraisal task and series of questionnaires are linked to externalizing 
symptom severity in children. 
o Determine if greater emotion regulation success predicts lower 

levels of symptoms 
o Determine if reactivity is linked to symptom severity

• Examine how parental emotion regulation may serve as a moderator
o Determine if combined difficulties in parent and child emotion 

regulation are associated with higher levels of symptoms severity. 

Results

Emotion Regulation Success
(down regulation - look negative)
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Emotion Reactivity
(look negative - look neutral)
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β =-0.38
p = 0.02 

β =-0.17
p = 0.35 

Objectives
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Fig. 1 Example of stimuli in the emotion regulation task.

coping skills and eight sessions are dedicated to systematic exposures. Two sessions are 

dedicated to the core symptoms to ensure that the impact of the core symptoms on anxiety is 

adequately addressed throughout the CBT.  CBT will be conducted by an experienced clinical 

psychologists Dr. Karim Ibrahim or Carla Kalvin who have been trained by Dr. Sukhodolsky and 

receive weekly supervision. Dr. Sukhodolsky will be available to address all clinical concerns 

that might arise during CBT session.  All sessions will be videotaped in order to assure that the 

treatment is indeed conducted in accordance with the manual.  

Note: Per study protocol, we do not randomize subjects who cannot produce usable fMRI 

and refer children for treatment elsewhere.  However, if a study participant who meets all criteria 

for the study except being able to complete fMRI due to excessive motion is particularly 

interested in CBT for anxiety and we now have psychology trainees in the lab who are available 

to provide this treatment under Dr. Sukhodolsky’s direct supervision.  Prior to initiation of CBT 

for anxiety, all trainees complete structured didactic training on this intervention as well as all 

training requirements for human subjects’ research at Yale and are added to this IRB protocol.  

Psychoeducation and Supportive Therapy. 

Similarly to CBT, PST will also consist of 15 weekly 60 to 90-minute sessions conducted 

using a detailed manual (appended). We decided to use PST as a control condition because 

psychological support and advice are typically offered as part of good clinical practice in the 

community. Learning about and discussing issues of diagnosis, treatment and educational 

services can also benefit children with ASD and their families. Each PST session will start with a 

review of events of the past week and include queries of topics such as school, interests, and 

family with an overarching goal of enhancing subjective well-being. The clinician, through the 

use of supportive, empathic and nondirective actions, will provide the participant with a 

"sounding-board" so that they can voice their concerns regarding specific problems that may 

require discussion and assistance. A major objective is to provide a clinical contact that enables 

participants to think through and discuss their concerns with a sympathetic adult. These 

supportive therapy strategies were adapted from our study in children with anger and aggression.   

The educational component was adapted from our study of parent training in ASD and a guide 

for parents of children with ASD. Subjects randomized to PST will be offered CBT after 

endpoint assessment.

If necessary, remote CBT and PST sessions will occur over secure, password-protected 

Zoom meetings. These videoconferencing sessions will be recorded and reviewed by Dr. 

Sukhodolsky, just like in-person therapy sessions, to confirm adherence to the treatment manual.

fMRI and EEG Experimental Tasks: 

The emotion regulation task will 

ask subjects to view neutral and disgust-inducing 

pictures selected to be appropriate for children. 

Prior to picture presentation, subjects are provided with instructions to simply look at the picture 

or to try to make it “less gross” or “more gross” by using explicit emotion regulation strategies 

(e.g., “pretend it’s fake.”) The instructions are presented for 6 s., followed by the picture 

presentation for 4 s. After that, subjects are asked to rate their disgust in response to the picture 

on a 1-5 Likert scale that appears on the screen for 6 s., followed by a “relax” instruction for 2 s. 

Thus, each trial lasts18 s. There are four conditions: look-neutral, look-gross, decrease-gross, and 

increase-gross. Each image is presented only once, and the pairing of disgust-inducing images 
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Figure 1.

Figure 2. 

Figure 3.

Figure 4.

How grossed 
out are you?

Note: Linear regression models were conducted in R and SPSS. All models accounted for covariates age, cognition, 
and internalizing symptoms (anxiety/depressive symptoms). Externalizing symptom severity was the outcome.
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