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In-Person Task: Behavioral and fMRI Results



Background

Why do we need a new task?
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Outcome

safe danger
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danger

A. Active avoidance

B. Passive avoidance

C. Repetitive threat-neutralization

Feared 
Outcome

⁃ Washing
⁃ Checking
⁃ Re-doing
⁃ Praying
⁃ Reassurance-seeking

Ghafarimoghadam et al., 2022, Physiology & Behavior

Threat-related behavior takes many forms



Compulsions in OCD are not well-modeled by traditional avoidance paradigms



Compulsions in OCD are not well-modeled by traditional avoidance paradigms



Repetitive threat-neutralization (RTN) is a sparsely studied 
phenomenon with a high degree of clinical relevance, 

particularly for OCD.

danger

Feared 
Outcome



Rigorous RTN paradigms would enable neuroimaging during compulsion-like 
behavior, to identify treatment targets 



The Tap-To-Safety Task aims to serve as an 
experimental analogue for OCD compulsions, by 

eliciting motivation to expend threat-neutralizing 
effort in the context of uncertain threats.



Repetitive, effortful 
behavior

(Treadway et al, 2009)(Nord et al., 2017)

Effortful threat-
neutralization

Threat-cues and safe threat-cue 
approximations

(Lissek et al., 2008)

The Tap-To-Safety Task combines elements of previously-validated paradigms: 

TTS 
Task
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Online Task: Behavioral Results



Online Study

111 completed 

89 included in 

analysis

22 non-conditioners

Mean SD

Age 31.21 10.08

N %

Sex Male 63 71.59

Female 25 28.41

Race Asian 6 6.82

Black or African American 2 2.27

Prefer not to say 1 1.14

White 70 79.55

Other 5 5.68

Multiracial 4 4.55



Risk?

May tap soon

May tap now

Risk?
Risk?

Trial-Types and Stimuli

vCS- oCS- GS1 GS2 GS3 CS+



Rate 
Anxiety

You may now tap the 
button!

Tap the button as fast as 
you can!

Tap to fill the bar…

Reduced risk by 20%

Tap to fill the bar…

Reduced risk by 80%

1. Pavlovian Neutralization 
Training & Feedback

3. RTN-
Generalization

2. RTN-
Conditioning

Rate 
Anxiety

Rate 
Anxiety

You may now tap the 
button!

Rate 
Anxiety

Rate 
Anxiety

You may now tap the 
button!

4. RTN-Extinction

Rate 
Anxiety

Rate 
Anxiety

Task Structure



Pavlovian RTN-Conditioning
RTN-

Generalization
RTN-Extinction

CS+

oCS-

vCS-

Trial

Trial

ηp
2<.001, p=.012

ηp
2=.04,  p<.001

Stim x Trial: Stim: Stim: Stim x Trial: 

ηp
2=.54,  p<.001

ηp
2=.35,  p<.001

ηp
2=.26,  p<.001

ηp
2=.49,  p<.001

ηp
2=.30,  p<.001

ηp
2=.27,  p<.001

ηp
2=.03,  p<.001

ηp
2<.001,  p=.210

ηp
2<.001,  p=.606
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In-Person Study

55 completed 

49 included in 

analysis

6 non-conditioners

Mean SD

Age 36.81 (13.67) 36.81 13.67

N %

Sex Male 15 31.25

Female 33 68.75

Race American Indian or Alaska Native 3 6.25

Asian 8 16.67

Black or African American 2 4.17

Native Hawaiian or Pacific Islander 0 0

White 26 54.17

Other 2 4.17

Multiracial 7 14.58



Risk?

May tap soon

Risk?

Trial-Types and Stimuli

A

B

vCS- oCS- GS1 GS2 GS3 CS+

May tap now

Risk?

Preprint



% max taps 13% 26% 39% 52% 65% 78% 91%

Reduce risk of shock by: 20% 50% 80%

Shock Probabilities on CS+ Choice Trials

Risk?

May tap soon

May tap now

Risk?



Stimulus onscreen O O O O O O O O O O O O O O O O O O

Other cues onscreen Rate Rate Rate Rate
Tap 

soon
Tap 

soon
Tap 
now

Tap 
now

Tap 
now
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now

Rate Rate Rate Rate +

Regressor type

Time (seconds) 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

Stimulus onscreen O O O O O O O O

Other cues onscreen Rate Rate Rate Rate +

Regressor type

Time (seconds) 1 2 3 4 5 6 7 8

No-Choice Trial

Choice Trial

Pavlovian response

Deliberation

Regressor of no interest

Regressor Types 

Trial Structure

jitter 1-2sec

jitter 1-2sec jitter 3-9sec

jitter 3-9sec

jitter 0-2sec



Rate 
Anxiety

You may now tap the 
button!

Tap the button as fast as 
you can!

1. Pavlovian Neutralization 
Training & Feedback

3. RTN-
Generalization

Task Structure

2. RTN-
Conditioning

Rate 
Anxiety

Rate 
Anxiety

You may now tap the 
button!

Rate 
Anxiety

Rate 
Anxiety

You may now tap the 
button!

4. RTN-Extinction

Rate 
Anxiety

Rate 
Anxiety

fMRI

Tap

Result

Protection
Points



Post-Task Questionnaire 

You now have the option to 

tap the button!

1. How happy were you when you got points?

2. How happy were you when you didn’t get shocked?

3. How important was it to get points?

4. How important was it to not get shocked?



Post-Task Questionnaire 

You now have the option to 

tap the button!



Pavlovian RTN-Conditioning
RTN-

Generalization
RTN-Extinction

Trial

Trial

CS+

oCS-

vCS-

ηp
2=.04, p<.001

Stim x Trial: 

ηp
2=.07, p<.001

ηp
2=.65, p<.001

ηp
2=.57, p<.001

ηp
2=.43, p<.001

Stim: 
ηp

2=.58, p<.001

Stim: 

ηp
2=.43, p<.001

ηp
2=.45, p<.001

ηp
2=.03, p<.001

ηp
2<.001, p=.441

ηp
2<.001, p=.735
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“May tap soon”

CS+ > vCS-

X=7

Z=-14

Z=3

Z=3

Tapping (%Max)

n=23

CSTC activity 
during RTN 
preparation 
correlates with 
RTN behavior.

Main effect of neural activity: 

ηp
2 =.09, p=0.001

ηp
2 =.09, p<0.001

ηp
2 =.07, p=0.005



CS+

oCS-

vCS-

In-Person Study: Individual Differences

vCS- oCS- GS1 GS2 GS3 CS+ vCS- oCS- GS1 GS2 GS3 CS+ vCS- oCS- GS1 GS2 GS3 CS+

ASI x Stimulus: F=10.90, ηp
2=0.29, p<.001***

Heightened RTN among those with 
elevated anxiety sensitivity 

Slowed extinction among those with 
elevated anxiety sensitivity and OC traits

Saturday Poster: S54
Riley Rozniarek, “Costly, Repetitive Threat-Neutralization: 
A Novel Task Paradigm and Effects of Anxiety Sensitivity”

DOCS x Trial: F=5.46, ηp
2=0.04, p=.021 

ASI: F=5.22, ηp
2=0.26, p=0.024

Trial



Summary: The Tap-To-Safety Task Elicits Compulsion-Like Behavior

The Tap-To-Safety Task elicits repetitive threat-neutralization RTN behavior 

that:

• Is heightened to threat-relevant stimuli

• Generalizes from true threat-cues to safe stimuli that resemble the 

threat-cue

• Persists after threat has been removed

• Is associated with activity in CSTC circuitry

Anxiety sensitivity is associated with heightened RTN to threat-cues and 

former threat-cues

Obsessive-compulsive traits are associated with slowed extinction of RTN to 

former threat-cues

These findings support the use of the Tap-To-Safety Task to investigate 
compulsions in OCD



Thank you!

hberg@laureateinstitute.org

 New preprint 

Friday Poster: F43
Hannah Berg, “Repeat Until Safe: A Novel Task 
Probing Repetitive Threat-Neutralization and 
Effects of Obsessive-Compulsivity”

Saturday Poster: S54
Riley Rozniarek, “Costly, Repetitive Threat-
Neutralization: A Novel Task Paradigm and 
Effects of Anxiety Sensitivity”

mailto:hberg@laureateinstitute.org
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