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Introduction
• Anxiety disorders are one of the most common 

psychiatric disorders in youth, with prevalence 
estimates between 10-20%,1  and childhood 
anxiety is a risk factor for stress-related 
psychopathology in adulthood.2 

• As anxiety disorders are significantly more 
prevalent in women,3 this study focuses on girls 
as a high-risk population 

• Fear learning, extinction and extinction recall may 
be altered in individuals with anxiety:
• May have stronger responses in 

Conditioning and Extinction
• May be less able to retain extinction learning

• Previous studies examining anxiety-related 
differences in fear learning and extinction use 
classical conditioning, and find some differences 
in both conditioning and extinction4,5,6. 
• Few studies have been done with children. 

• Previous research using an Extinction Recall task 
have found anxiety-related differences in brain 
imaging,7,8 but none have examined physiological 
responses

• Using data collected for an ongoing study, we 
conducted a preliminary analysis exploring 
fear conditioning, extinction, and extinction 
recall across a sample of girls aged 8-11 with a 
range of anxiety levels.
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Conditioning Task Results

Fear Conditioning Extinction RecallTwo Weeks Between Visits

SCR: CS+ Greater than CS- in Conditioning and 
Extinction Phases

Fear Ratings: CS+ Greater than CS - After 
Conditioning and Extinction Phases

Extinction Recall Task Results

SCR: Increasing from CS- to CS+
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Fear and Memory Ratings: Effects of Faces and 
Attention Condition

* p < 0.01

Group Conditioning 
Task

Extinction Recall 
Task

N 
Participants

M 
Age

N 
Participants

M 
Age

Total 25 10.1 19 10.3

AD 5 10.7 5 10.8

SubAD 9 9.4 7 9.6

Control 11 10.3 7 10.7

Participants
• Girls between ages of 8-11 years old at time of 

first visit were recruited as part of a larger study. 
All participants were medication and therapy 
free.
•Anxiety (AD): Met criteria for anxiety diagnosis 
(Separation, Generalized, or Social) based off 
KSADS interview
•Sub-Threshold Anxiety (SubAD): No anxiety 
diagnosis, but notable levels of anxiety
•Control: No diagnosis, typical level of anxiety

•In the Conditioning sample, 43 participants 
attempted the task. 18 withdrew, consistent with 
previous studies using this task in youth, resulting 
in a final sample size of 25.
•In the Extinction Recall sample, 21 participants 
attempted the task, 1 withdrew and 1 had an 
equipment error, resulting in a final sample size of 
19.
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Conclusion
• Overall results indicate that the Conditioning 

paradigm is effective for eliciting differential 
physiological and subjective responses to CSs
• Physiological and subjective responses to CS+ 

are consistently higher than to CS- after 
Conditioning,  which persists in Extinction 

• In this first study examining SCR during Extinction 
Recall, SCR continues to have a differential 
response to CS+ and CS- two weeks after 
Conditioning and Extinction. 

• Minimal anxiety-related differences with 
preliminary sample, but some AD-specific effects 
are beginning to emerge for subjective responses 
after Extinction

No effect of group for SCR or Fear and Memory Ratings

Methods
• Screaming Lady Paradigm, classical conditioning task 

for fear learning and extinction
• The conditioned stimulus (CS) is a neutral face
• The unconditioned stimulus (UCS) is a loud scream
• CS+ is paired with UCS
• CS- is never paired with UCS 

• Two weeks later, participants return for the Extinction 
Recall Task to assess memory and salience of faces 
• 5 morphed faces between CS+ and CS- 
• Judge one of two Attention Conditions in blocks:
•Scream: explicit memory of which face screamed 
Afraid: appraisal of fear still associated with the 
face

•During both tasks we collect SCR and subjective 
fear ratings.
• SCR is a measure of general autonomic arousal, 

evidence for physiological conditioning
• Subjective ratings let us examine emotional 

reactions
• This preliminary analysis uses linear mixed effects 

models to examine task and anxiety-related effects 
with subject as a random effect. Significance is set at 
p<0.05. 

Generalized 
stimulus (GS) 
50/50 morph
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Skin Conductance Response
* *

**
*

*No effect of Group 
for SCR

Fear Ratings: AD Higher than SubAD After 
Extinction

*

Extinction: Main effect of 
group (AD > SubAD), p = 0.03

In Run1, main effect of Stimuli, p = 0.021

Main Effect of Stimuli, p < 0.001
Main effect of Attention Condition, p < 0.001
Interaction of Stimuli x Attention Condition, p < 0.001

How afraid are you?How likely was she to scream 
before?
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