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Acquisition Intervention

24-hour 
retention 
interval

Test

1 x A (0% 𝑈𝑆𝑛𝑒𝑔)

1 x B (0% 𝑈𝑆𝑛𝑒𝑢𝐵)

Counterconditioning

8 x A (100% 𝑈𝑆𝑛𝑒𝑔)

8 x B (100% 𝑈𝑆𝑛𝑒𝑢B)

32 x A (100% 𝑈𝑆𝑝𝑜𝑠)

32 x B (100% 𝑈𝑆𝑛𝑒𝑢B)

Novelty-facilitated 
extinction

32 x A (100% 𝑈𝑆𝑛𝑒𝑢A)

32 x B (100% 𝑈𝑆𝑛𝑒𝑢B)

Standard extinction
32 x A (0% 𝑈𝑆𝑛𝑒𝑔)

32 x B (100% 𝑈𝑆𝑛𝑒𝑢B)

Stimuli:
• The negative US will be an aversive 90±5 dB sound

previously used in our lab [4].
• The positive and neutral USs will be three 90±5 dB sounds

extracted from the IADS-E database [5].

Measures:
• Online USneg expectancy ratings.
• CS valence ratings after each phase.
• The Spanish Adaptation of the Intolerance of Uncertainty
Scale.

• The Spanish adaptation of the trait subscale of the State
Trait Anxiety Inventory, Form Y.

Threat expectancy and valence ratings
The critical tests will be two one-tailed t-tests comparing the magnitude of spontaneous
recovery in the different groups.

• Prediction: Counterconditioning < Novelty-facilitated < Standard extinction

Correlations
An exploratory hierarchical regression analysis to assess the potential relation between
self-reported intolerance of uncertainty and the spontaneous recovery effect, controlling
for the self-reported trait anxiety measure.

• Prediction: Positive correlation between the level of spontaneous recovery and
self-reported intolerance of uncertainty on the Standard extinction group, but not
on the Counterconditioning or the Novelty-facilitated groups.

A bivariate correlation analysis between CS A valence (Intervention and Test) and the
return of threat expectancies.

• Prediction: Positive correlation between valence ratings and expectancy ratings.
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Several studies have suggested that emotional aspects related to the
CS valence are a key factor involved in the return of fear. After a
fear conditioning phase, individuals not only learn the contingency
relation between the CS and the US (threat expectancy learning), but
the CS also gains negative features after being paired with an
aversive event (evaluative learning). A later standard extinction
treatment in which the CS is presented alone may reduce threat
expectancies, but the negative valence newly acquired by the CS can
stay intact, which could explain the return of fear [1].

Counterconditioning could be a more effective technique to prevent
or reduce relapse since it involves the presentation of the CS along
with a US of a positive valence [2]. However, counterconditioning
could be also promoting a stronger extinction learning due to a
greater level of surprise. In order to discard whether the potential
benefits of this technique are based on the changes experimented by
the CS valence or an enhanced extinction learning, we would
consider a third treatment, namely, novelty-facilitated extinction [3].
This novel technique is identical to counterconditioning except that
the former requires the presentation of a novel stimulus of neutral
valence.

The main aim of our study is to evaluate whether a
counterconditioning treatment is more beneficial than standard
extinction to prevent a particular form of return of fear, spontaneous
recovery, using a human fear conditioning paradigm. We will contrast
the effects of counterconditioning with those derived from a novelty-
facilitated extinction condition to evaluate the specific role of the
valence changes in the potential benefits of the counterconditioning
treatment. Additionally, we will explore the potential relation
between self-reported intolerance of uncertainty and spontaneous
recovery.
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