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Abstract
Anxiety disorders are the most common mental disorders. The typical treatment for these disorders is exposure to the anxiety inducer. However, many patients are reluctant to confront feared objects or situations and are consequently left untreated. To date, studies showed that threat could be acquired without awareness, though there is no conclusive laboratory evidence that threat can be extinguished unconsciously. The present research aims to evaluate the feasibility and robustness of extinction evoked by unconsciously perceived stimuli, using two common methodologies: Continuous Flash Suppression (CSF) and Visual Masking (VM).  We describe two experiments utilizing these two methods (N=41 and N=72, respectively). In each experiment, healthy participants were first threat-conditioned, and later randomly divided into three groups: The first underwent conscious exposure to the threat-conditioned stimuli in order to evoke extinction; the second was unconsciously exposed to these stimuli; and the third served as a control group that did not undergo extinction. In both experiments, we observed effective extinction and successful extinction retention (indexed by a skin conductance response) under both conscious and unconscious exposure conditions. These results demonstrate the effectiveness of unconscious extinction, even when strict measures of awareness are taken. The convergence of both the VM and the CFS techniques bears theoretical implications for the understanding of exposure therapy and may pave a path for the potential clinical utility of unconscious extinction.

Significance Statement

Exposure is an effective psychological intervention for the treatment of anxiety. However, this method is associated with considerable treatment refusal and high drop-out rates. Thus, there is a need for alternative treatment methods that will help patients minimize the encounter with aversive stimuli. A possible advancement to this problem may be found in the field of consciousness studies, where different techniques were developed to present stimuli so that they will be processed without conscious awareness. The current research goal is to test for extinction while assessing conscious experience of the suppressed stimuli by using two methodologies, CFS and VM.

The most common intervention for anxiety disorders is treatment with exposure to a feared situation or object  (1). The goal of exposure is to facilitate extinction – that is, to reduce the conditioned threat response to the triggering stimuli (2). Although effective psychological and pharmacological treatments exist for anxiety disorders (3), most people with such disorders never seek treatment (4). A possible explanation for these low rates of treatment-seeking is that patients consider confronting feared objects or situations as overly demanding. Accordingly, novel interventions that will help patients minimize their encounter with aversive stimuli are needed (5). A possible advancement towards this goal may be found in the field of consciousness studies, where different techniques have been developed to present stimuli so that they will be processed without conscious awareness. The current research aimed at exploring the feasibility of unconscious extinction. 

In recent years, there has been increasing evidence suggesting that threat responses can be acquired or evoked by stimuli that are rendered invisible (6-9). For example, one study reported that fearful facial expressions emerge from suppression into awareness more quickly relative to images of neutral or happy expressions, suggesting that emotional expressions might be unconsciously processed (10). These results are supported by findings demonstrating increased amygdala activation in response to fearful, compared with happy, masked faces (but see (11)). These findings are further in line with LeDoux’s (12) suggestion of a direct path between the thalamus and the amygdala, such that information may evoke defensive responses, even without activation of the visual cortex.

If threat can be acquired and experimentally evoked outside of awareness, it is plausible that conditioned threat could also undergo extinction under similar conditions. However, previous literature does not provide clear and compelling evidence for extinction evoked by invisible stimuli. Several behavioral studies tested whether subliminal exposure to images of spiders affects one’s willingness to approach a spider among people who are afraid of spiders (13, 14). In these studies, participants completed a behavioral avoidance test (BAT) one week after a masked exposure to a spider to examine long-term effects of this form of exposure. They were then presented with images of spiders, either masked or unmasked. Participants in the masked condition were more willing to approach a spider than those who were consciously exposed to pictures of spiders. These findings were replicated with two-week and one-year follow-up measurement (14, 15). However, these behavioral effects have yet to be corroborated by physiological responses. A recent study measured participants’ skin conductance in response to exposure and concluded that masked exposure is not associated with increased physiological responses in the extinction process. Most importantly, although participants in the masked condition did succeed more in the BAT, no evidence for reduced physiological responses was obtained (16). Yet the most critical point regarding the above findings refers to the inability to determine if the participants were indeed unaware of the extinction stimuli. In these studies (13-16), no online measures of awareness (neither subjective or objective; see (17)) were taken. Instead, the premisethat participants were not aware of the stimuli was based on a preliminary masking experiment, in which participants were unable to identify the masked images. Of particular interest is recent work showing the potential benefit which relies on unconscious exposure using CFS (18). In that study, fear was reduced through a measure of threat-potentiated startle responses but not in SCR. Furthermore, that study lacked a control group.

Given these gaps, our goal was to investigate the effectiveness of unconscious exposure to aversive stimuli, when awareness is properly controlled for. Various techniques have been developed to suppress stimuli from awareness and assess unconscious processing. These techniques were used to measure the impact of specific stimuli on participants’ thoughts, feelings, actions and learning processes (19, 20). We focused on two prominent techniques: VM (21, 22) and CFS (23). In VM, a stimulus (“target”) is presented for a short duration of several dozens of milliseconds or less, and is immediately preceded/followed by masks, which render it invisible (21, 22, 24). CFS relies on dichoptic vision: A target stimulus is presented to one eye, while the other eye is consistently exposed to a changing pattern of different shapes. This technique prevents participants from seeing the constant target image for a relatively long period of time (up to several seconds) (25). Importantly, the two techniques may involve different underlying mechanisms and may evoke different types of unconscious processing (22, 26, 27). Therefore, employing both unconscious methodologies is advantageous when studying unconscious processes, and provides means to assess the robustness and generalizability of the effect. To assess the threat response, we relied on a commonly used autonomic measure of threat conditioning – the Skin Conductance Response (SCR) (9). Studies have demonstrated that this measure contributes to the understanding of anxiety disorders when used in experiments of fear conditioning (28). 
The present research aims at evaluating the feasibility and robustness of extinction evoked by unconsciously perceived stimuli by (a) testing for extinction while assessing conscious experience of the suppressed stimuli; and (b) testing for the robustness and generalizability of non-conscious extinction across both CFS (Experiment 1) and VM (Experiment 2). 
Both experiments included measurements of changes in skin conductance, while viewing a pre-installed computer presentation on a monitor. The studies started with an acquisition phase, where the participants were presented with Conditioned Stimuli (CS+ and CS-): a scared face of a man or a woman. While the conditioned stimulus was presented, participants received mild electric shocks at a level of which they determine to be “aversive” and “uncomfortable, but not painful”. Subsequently, participants underwent an extinction phase, where they were presented with the same stimuli again, without receiving the electric shock. Participants were divided into 3 groups: (1) “Unaware group”, (2) “Aware group”, (3) “No Extinction group”. Finally, all participants underwent a testing phase to assess the effects of conscious and unconscious extinction relative to the No Extinction group.

EXPERIMENT 1
Is unconscious threat extinction using CSF possible?
Results and Discussion

Assessment of Awareness
In this experiment, awareness was assessed according to both subjective and objective criteria. The subjective ratings showed that 80.2% of the trials were rated as 1 (“I did not see anything”), and 14.6 as 2 (“I had a vague perception of something”). Only 4.89% were rated as either 3 (“I saw a clear part of the image”) or 4 (“I saw the picture clearly”). Objective performance showed that in visibility 1 trials, participants’ accuracy in the gender judgment task was 49% (SD=0.11), and did not differ from chance [(t(10) = 0.219, p = 0.830]. This null result was supported by a Bayesian paired-sample t-test which revealed that, given our data, the null hypothesis was 3.14 times more likely than the alternate hypothesis. This indicates that the masking procedures were effective and that participants were unaware of the gender faces. To provide a more convincing test for the unaware manipulation, we used an Even-Odd analysis as recommended by Shanks (29). This entailed the calculation of two independent objective performance measures, one calculated from even-numbered trials, and the other from odd-numbered trials. We found that the two measures were strongly correlated (r (13) = 0.91, P < 0.001), suggesting they are reliable in assessing objective awareness. Taken together, awareness assessments confirmed that participants were not consciously aware of the masked stimuli.




conditioned threat acquisition
To evaluate the acquisition process across the assigned groups, we conducted an ANOVA with factors of group (Unaware, Aware, No-extinction) × stimulus (CS+, CS−). There was no evidence for group differences as indicated by the non-significant main effect of group (F(1,38) = 2.64, p=0.084, partial η2 = 0.12) or group × stimulus interaction (F(2,38) = 1.22, p = 0.304, partial η2 = 0.06 ). SCR responses were higher to the CS+ compared to the CS− [F (1,38) =311.8, p < 0.001, partial η2 = 0.89]. As expected, these results confirm sufficient and similar acquisition across all groups (F < 1, ns).

Threat extinction
To evaluate extinction learning, as well as potential group differences during fear and extinction learning, we focused on CS difference scores averaged over the extinction phase and checked if they differed between groups and between the early and late phases of extinction, defined as 12 first trials and 12 last trials. Accordingly, CS difference scores were entered into a 3 × 2 repeated measures ANOVA with factors group (Unaware; Aware; no-extinction) and time (Early; Late). Main effects of time [F (1, 35) = 9.479, p = 0.004, partial η2 = 0.21]. However, no main effects of group [F (2, 35) = 1.60, p = 0.216, partial η2 = 0.08], or interaction of group and time, were found [F (2, 35) = 0.58, p =0.565, partial η2 = 0.03].
Pairwise comparison analysis for each group separately showed that for the unaware group, responses marginally significant decrease between Early and Late Extinction Phases (p = 0.07), suggesting that extinction can occur also when the stimuli are rendered invisible. As expected, extinction was found also in the aware group, where responses declined between Early and Late Extinction (p =0.01). As opposed to both the unaware and the aware groups, responses in the no-extinction group did not differ between early and late Extinction (p = 0.328; See Figure 2), as expected.  

Extinction retention
To evaluate between-group differences in the extinction process, a Recovery Index (RI) was calculated by deducting the CS-elicited threat response at the last four trials of extinction from the trials of the Test Phase. Univariate analysis confirmed a group difference on the RI, yielding an effect size (partial η2) of 0.34, see Figure 3. Where the no-extinction group (M = 0.116 ; p=0.001) showed clear indications of recovery, and no recovery was observed in the aware groups (M = -0.077; p=0.02). In addition, no recovery was observed in the unaware group as well, (M = -0.02), however this difference was not significant (p=0.501).  

Altogether, in experiment 1 decreases in SCR were demonstrated among participants in the exposure groups, but not those in the control group. The results strengthen the findings that threat extinction can be learned without conscious awareness. As far as we know, this study is the first to examine unconscious extinction in controlled laboratory settings, by using CFS.


EXPERIMENT 2 
Is unconscious threat extinction using VM possible?

Results and Discussion

Assessment of Awareness
Akin to the CFS experiment, here too, the vast majority of trials (83.9%) were rated as 1 (“I did not see anything”), and 13.1% as 2 (“I had a vague perception of something”). Only 2.89% were rated as either 3 (“I saw a clear part of the image”) or 4 (“I saw the picture clearly”). Objective performance showed that in visibility 1 trials, participants’ accuracy in the gender judgment task was again at chance (M=48%, SD=??) [ t (23) = -1.04, p =0.152]. Bayesian paired-sample t-test suggested that the null hypothesis was 2.86 times more likely than the alternate hypothesis. Again, Even-Odd analysis suggested a high reliability of the objective measures (r (23) = 0.85, P < 0.001). Thus, much like in Exp. 1, the awareness assessments in Exp. 2 suggested that masking was effective in suppressing the stimuli from awareness.

Conditioned threat acquisition
An ANOVA on the CS difference scores with factors of group (Unaware, Aware, No-extinction) × stimulus (CS+, CS−) yielded no evidence for group differences (F(1,69) = 0.34, P= 0.71, partial η2 = 0.01) or group × stimulus interaction (F(2,69) = 0.85, P = 0.43, partial η2 = 0.02), yet SCR responses were higher to the CS+ compared to the CS− [F (1,69) =139.92, p < 0.001, partial η2 = 0.67]. As expected, these results confirm sufficient and similar acquisition across all groups (F < 1, ns). 

Threat extinction
A 3 × 2 repeated measures ANOVA with factors group (Unaware; Aware; no-extinction) and Phase (Early; Late) yielded no group differences [F (1,69) =0.06, p =9.35, partial η2 = 0.02]. However, main effects of time [F (2, 69) = 89.53, p < 0.001, partial η2 = 0.56], as well as the interaction of group and time, were found [F (2, 69) = 25.01, p < 0.001, partial η2 = 0.42].
	Pairwise comparison analysis for each group separately clearly replicated the results of Experiment 1: For the unaware group, responses declined between Early and Late Extinction Phases (p < 0.0001). Similarly, in the aware group, responses declined between Early and Late Extinction (p < 0.0001). As expected, in contrast to the unaware and the aware groups, the responses in the no-extinction group did not differ between early and late Extinction (p = 0.515; See Figure 4). 

Extinction Retention
Univariate analysis again replicated the results of Exp. 1 also with respect to the RI, where the no-extinction group (M = .0608) showed clear indications of recovery, whereas no recovery was observed in the unaware (M = -.0546) and the aware groups (M = -.0467), yielding an effect size (partial η2) of 0.42. The RI differences scores for the three groups (Figure 5) showed clear indications of recovery for the control group, whereas no recovery was observed in the aware and unaware groups.
Thus, Exp. 2 provided a complete replication of the results of Exp. 1, despite using a different technique for rendering stimuli invisible: decreases in SCR were demonstrated among participants in the aware and unaware exposure groups, but not those in the no-extinction group. These results strengthen the findings of Siegal et al (16), where a decrease in SCR was found following exposure to masked stimuli, yet without a trial-by-trial rigorous measurement of awareness.

Assessment of techniques: CFS Vs. VM
We used Hedges g’ (30) between group effect size to assess the differences between the unaware group and the no-extinction group in both CFS and VM techniques. Effect sized were obtained by SCR of the Recovery index in the unaware group that went through the unconscious extinction, was compared with the no-extinction group.
The effect size was calculated using the following formula: =   t+c  /Sp,  where t  is the mean of the unaware group, c  is the mean of the no-extinction group, and Sp   is the pooled standard deviation.  The CFS technique in the first experiment showed an effect size of hedge’s g: 1.16 (95% CI: 0.308-2.013), whereas the VM technique in the second experiment showed an effect size of hedge’s g: 2.09 (95% CI: 1.394-2.803). This means that the effect size of unconscious exposure in the VM technique was larger than the effect size of the CFS group technique.  

General Discussion
Using two different methods to suppress stimuli from awareness, CFS and VM, we demonstrated that unconscious extinction can occur. Furthermore, the effect of unconscious exposure in the VM technique, was larger than the CFS technique. Importantly, all experimental groups showed comparable threat-response in the acquisition process, with higher SCR to the CS+ relative to the CS- stimulus. However, in the late extinction in both CFS and VM, only the aware and the unaware groups showed decreased SCR. This result was strengthened by the RI measure, demonstrating that recovery occurred only among participants that did not undergo extinction; there was no recovery evident among participants in the unaware group or the aware groups.

Findings from both experiments suggest that conscious and nonconscious exposure is effective in reduction through non-reinforced presentations. These findings could pave the way for establishing a new therapeutic protocol, which relies on unconscious exposure. Such a protocol has never been implemented; however, some studies suggest that extinction through unconscious exposure may be effective. There is a growing body of research on a novel brain imaging approach called decoded fMRI neurofeedback (31-33) This technique depends on rewarding unconscious neural representations of feared stimuli in order to counter-condition the feared representation. This approach has demonstrated promise in decreasing fear responses to laboratory conditioned fears (34). Both approaches are similar in showing that fear extinction can be learned without consciousness. Note however, that the approach untilized in the current research is much more easy to implement and does not require  complex infrastructure. 

Our finding that extinction might be independent from awareness has interesting theoretical implications. One of the predominant theories of exposure therapy is the inhibitory learning model (35' 36). This model suggests that the relationship between the CS and the aversive stimulus is not eradicated. Rather, a new inhibitory connection is created, whereby the conditioned stimulus no longer predicts the aversive stimulus (thereby inhibiting the fear response). The inhibitory connection then “competes” with the previous fear learning. One of the core processes suggested to underly inhibitory learning is expectancy violation. It is based on the premise that a gap between expectations and actual outcomes is critical for learning new inhibitory expectations, competing with previous expectations. However, given that extinction learning is based on the formation of non-coincidental relationships between conditioned and unconditioned stimuli, awareness of the stimuli as well as the non-occurrence of the unconditioned stimulus is deemed essential (37). The current findings indicate that extinction can also occur outside of conscious awareness, which goes against this assumption. Future research may indicate whether unconscious exposure involves expectancy violation or other mechanisms (e.g., habituation).

In the current study, we chose to use two techniques to render stimuli invisible: CSF and VM. In the CFS technique, each eye is presented with a different stimulus. One eye is presented with a series of flashing high contrast images, while the other eye is presented with a stationary, often low-contrast target. In the VM technique, the target stimulus is displayed for a short time period of several dozens of milliseconds and is immediately preceded and followed by a masked stimulus. The CFS technique is based on the fact that the visual system is not able to handle incompatible input to both eyes. As a result, only one stimulus is able to reach awareness, while the other stimulus remains invisible (until it breaks suppression; (10)). In contrast, in the VM technique, the mask stimuli tampers with the feedback sweep that typically follows feedforward processing of the target stimulus (22). As such, the differences between the two techniques also influence the amount of information that gets through and is being processed (38). Despite the differences between the techniques (27, 39), in our study both techniques evoked successful extinction. Nevertheless, the VM technique outperformed the CFS. Studies have shown that unconscious processing under CFS is more limited than VM in presenting unconscious semantic effects (40, 41). Other studies indicate that backward masking represents a more sensitive technique for measuring unconscious high-level processing than interocular suppression (19). 
The present study has a number of limitations and, as such, our findings should be interpreted with caution. The present study used immediate exposure, so that consolidation of the previously acquired fear memory would not be possible. Future studies should utilize a 3-day study design, in which the acquisition phase would be separated from the extinction phase by at least 24 h. In conclusion, the present study demonstrated that unconscious exposure using both CFS and VM, and that the effect size of extinction using VM is larger. 
Results may facilitate the development of novel treatments integrating unconscious exposure with various psychopathologies, populations, therapeutic doses and combinations between unconscious and traditional in vivo treatment regiments. 

Method
Experiment 1
Is unconscious threat extinction using CSF possible?
Participants 
Forty-one healthy participants with normal or corrected normal visual acuity from the department of Psychology participated in the current experiment for course credit (32 women, 38 right-handed, mean age = 25, SD = 1.33). Seven participants who did not have measurable responses to the shocks were not included in the data analysis (SCR Score > 0.2).  The experiment was approved by the ethics Committee of the Ben-Gurion University. Participants with self-reported psychiatric or neurologic history were excluded. All participants signed an informed consent form before partaking in the experiment.

Stimuli and apparatus
Two grayscale photographs of a woman and a man with identical contrast and luminance degree, each expressing fear, served as the target stimuli in all groups. They were selected from the NIMSTIM Database (42). The choice to present fearful facial expressions was based on previous studies (7, 9, 11)  showing that an angry or scared face can be identified faster than a smiling face, and that a fearful face might indicate a potential danger and is accordingly more easily conditioned.
The stimuli were presented on a black background. The pictures were blurred at the tips by using Photoshop software and were surrounded by black-and-white rectangle frames, as depicted in Figure 1, to facilitate fusion. The experiment was computerized, performed on a 19-inch color Samsung screen with 60 HZ refresh rate and 1024 × 768 resolution, using E-Prime software version 2.0. Participants performed the experiment in a slightly darkened room. Their heads were maintained 61 cm from the screen using a chin-rest. The stereoscope was produced by Stereo Aids (Western Australia), and allowed the presentation of a separate image to each eye. Electric shocks were administered to the participant via STIMSOLA system of Biopac Company. The system includes a STMISOLA slider and a USB component which enabled the communication between the shocker appliance and the E-Prime software. The power of the electric shock was in the range of 0–50 v and the shock’s duration was 200 ms. A snap electrode with isotonic gel was attached to the participants’ arms.
Fear arousal was measured through SCR, using the 150 MP system of the Biopac GSR100C Company. Samples were collected with the Acknowledge system of Biopac Company.


Procedure 
All participants underwent three phases during the experiment: acquisition, extinction, and testing within one day (see Figure 1). The experiment started with an acquisition phase, which was done using a threat conditioning paradigm with partial reinforcement. A male/female face served as the conditioned stimulus (CS+; counterbalanced between subjects), and an electric shock was used as the unconditioned stimulus (US). The acquisition phase included 24 trials: four practice trials, 12 CS+ trials (e.g., female face presented alone), 12 CS- trials (male face presented alone), six CS-US trials (female face presented with a shock. The order of stimuli appearance was pseudo-randomized: the first trial was always reinforced and no more than two of the same trial types ever occurred consecutively. Subsequently, participants underwent an extinction phase, in which they were presented with the same stimuli again, but without receiving electric shock (12 CS+ trials, 12 CS- trials). In the extinction phase, participants were divided into three groups: (1) The unaware group )n=13) was presented with the CS+/CS- stimuli under CFS, so the stimuli were presented to one of their eyes, while a flickering stimulus of colored squares (Mondrian) was presented to their other eye, (2) the  aware group )n=14) was presented with the CS+/CS- stimuli without CFS, (3) the no-extinction group )n=14) was presented with scrambled versions of the CS+/CS- stimuli under CFS. In all groups, the stimuli were presented  for 4 s . Participants in the unaware group and the no-extinction group, in which CFS was used, were asked two questions at the end of each trial in order to confirm their level of awareness to the stimulus. These questions were used as objective and subjective measures to assess the level of the participants’ awareness. The objective question was: “Was the person in the picture a man or a woman?” The subjective question was: “How visible was the picture?”, and subjects were asked to respond using the Perceptual Awareness Scale (PAS:(43)), where 1 denotes “I did not see anything”; 2 represents “I had a vague perception of something”; 3 signifies “I saw a clear part of the image”; and 4 indexes “I saw the picture clearly”. Finally, in testing phase to assess the effects of conscious and unconscious extinction were assessed relative to the no-extinction group. In the testing phase, all three groups were presented with the CS+/CS- stimuli, in order to measure the recovery process in all three groups. 

Psychophysiological stimulation and assessment
Participants viewed a pre-installed computer presentation on a monitor while changes in their SCR were measured. For SCR recordings, electrodes were attached to the forefinger and the forearm on each participant’s left hand While SCR was measured, participants received mild electric shocks at a level that they determined to be “aversive” (undesired and unpleasant) and “uncomfortable, but not painful” (25). The electric shock appeared randomly about 0.5–4.5 s from the moment that the stimulus was presented. Between one stimulus and another, there was a time gap of 8–12 s. The electric shock was delivered when participants were presented with a CS+ stimulus, but never when presented with a CS- stimulus.
SCR Analysis	
SCR waveforms were analyzed offline, using the Acknowledge 3.9 software (Biopac Systems Inc.). SCR amplitudes to the conditioned and unconditioned stimuli were the dependent measures of conditioned and unconditioned responses, respectively. The level of SCR was determined by taking the base-to-peak difference for the first waveform (in microsegments, ms) in the 0.5–4.5 s window after stimulus onset. The minimal response criterion was 0.02 ms. The raw SCR scores were square-root-transformed to normalize distributions. These normalized scores were scaled according to each participant’s unconditioned response by dividing each response by the mean square-root-transformed unconditioned stimulus response. 
Experiment 1
Is unconscious threat extinction using VM possible?
The methods of experiment 2 were identical to those described in experiment 1, with the following exceptions:

Participants
The GPower software version 3.0.5 (29) was used to determine the required sample size to obtain an effect size (ES) estimate of 0.25, which was chosen based on the results of the first experiment. The projected sample size needed for an ES of 0.25 with an alpha of 0.05, power (1 − β) of 0.95, three groups, and three repetitions was 60. As such, we decided to recruit 72 participants for the current study (53 women, 65 right-handed, mean age = 25, SD = 1.93). Eleven additional participants also completed the experiment but were excluded for the following reasons: three participants were excluded due to technical problems with data recording, eight participants were classified as non-responders because they lacked a measurable SCR (defined as a response higher than 0.02 ms) on >75% of the trials and, thus, were excluded from analyses. 
Procedure 
Similarity to experiment 1, participants first underwent a fear acquisition. In the second phase, participants were randomly assigned to one of three extinction groups: (1) “unaware group”- a subliminal stimulus (face of a man or a woman, as detailed in experiment 1) was presented by VM, (2) “aware group”-  a face of a man or a woman was presented for a duration of 4 s, and (3) “no-extinction group”- a scrambled face stimuli was presented by VM. The no-extinction group did not undergo extinction. The target stimulus was presented for 33 ms and the masked stimuli were presented for an additional 6 s. Finally, all participants underwent a testing phase to assess the effects of conscious and unconscious extinction relative to the no-extinction group. 
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	Figure 1. Experimental procedure and stimuli. All participants underwent three phases in the experiment: acquisition, extinction, and test phases. Acquisition phase (left): participants were presented with a male/female face, while receiving an electric shock for some of the trials. Extinction phase (right): participants were again presented with the same stimuli that were either intact or scrambled (in the no acquisition group), without receiving the electric shock. In the aware group, the stimuli were visible, while in the unaware group, depicted here, they were rendered invisible using CFS. Participants were asked two questions at the end of each trial. These questions were used as objective and subjective measures to assess the level of the participants’ awareness. Finally, all participants underwent a testing phase to assess the effects of conscious and unconscious extinction forms relative to the no-extinction group.
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	Figure 2. Experiment 1 (CFS): Evidence for extinction across the groups. Normalized SCRs for early and late extinction. Extinction was analyzed with a 3*2 repeated measures of ANOVA with factors of Time (Early Extinction, Late Extinction) and Group (Aware, Unaware, No extinction) which showed a significant main effect of time [F (1, 35) = 9.479, p = 0.004, partial η2 = 0.21], but no main effect of Group [F (2, 35) = 1.60, p = 0.216, partial η2 = 0.08], or interaction of Group and Time, were found [F (2, 35) = 0.58, p =0.565, partial η2 = 0.03]. Pairwise comparison analysis showed no SCR difference between Early and Late Extinction in the No-Extinction (p = 0.328), but responses declined between Early and Late Extinction Phases in the aware group (p =0.01) and marginally significant decrease in unaware groups (p = 0.07).
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	Figure 3. Experiment 1- CFS- indications of recovery. Recovery index (RI) was defined by deducting the CS elicited threat response at the last four trial of extinction from the trials of the Test Phase. Univariate analysis confirmed a significant group difference on the RI, whereas the no-extinction group (M = 0.116) showed robust recovery, no recovery was observed in the unaware (M = -0.02) and the aware groups (M = -0.077), yielding an effect size (partial η2) of 0.34.
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	Figure 4. Experiment 2 (Visual Masking): Evidence for extinction across the groups. Normalized SCRs for early and late extinction. Extinction was analyzed with a 3*2 repeated measures of ANOVA with factors of Time (Early Extinction, Late Extinction) and Group (Aware, Unaware, No extinction) which showed a significant main effect of [F (2, 69) = 89.53, p < 0.001, partial η2 = 0.56], but no main effect of Group [F (1,69) =0.06, p =9.35, partial η2 = 0.02], or interaction of Group and Time, were found [F (2, 69) = 25.01, p < 0.001, partial η2 = 0.42]. Pairwise comparison analysis showed no SCR difference between Early and Late Extinction in the No-Extinction group (p = 0.515), but responses declined between Early and Late Extinction Phases in the aware and unaware group (p < 0.0001). 	Comment by Microsoft Office User: It’s usually more informative if the title gives the results “e.g., evidence for extinction across…”

Same for all other figures

Also relevant for all: the axis labels, titles and legend should be better done in PowerPoint or something similar, the statistical software visualization is usually poor. Also, there is no need for the gray background. 
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	Figure 5. Experiment 2- Visual Masking- Indication of Recovery. In order to evaluate between-group differences in extinction retention a recovery index (RI) was calculated by deducting the CS elicited threat response at the last four trial of extinction from the trials of the Test Phase. Univariate analysis confirmed a significant group difference on the RI, where the control group (M = .0608) showed clear indications of recovery, whereas no recovery was observed in the unaware (M = -.0546) and the aware groups (M = -.0467), yielding an effect size (partial η2) of 0.42.
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