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Abstract

Spider phobia is a prevalent and distressing condition, and although exposure therapy is
effective, it is often avoided due to the distress it induces. Masked exposure has shown promise
in reducing fear responses without conscious awareness or distress. However, it does not seem
successful in altering the subjective evaluation towards spiders. Evaluative
counterconditioning may further enhance outcomes by altering stimulus valence. This study
examined whether masked counterconditioning is more effective than masked exposure and a
control condition in increasing valence ratings of spiders among women with spider fear. A
sample of 151 women with spider fear were assigned to one of three conditions and completed
two short intervention blocks using a backward masking procedure. For the intervention
conditions, participants were exposed to masked spider pictures that were followed by positive
animal pictures (conditioning) or by a neutral letter array (exposure). The control condition
was added to control for exposure to positive stimuli alone. Valence ratings of spider stimuli
and subjective distress were assessed pre- and post-intervention. Results revealed no significant
improvements in how participants rated the spider image across any of the conditions.
However, importantly, neither intervention conditions led to an increase in subjective distress.
These findings suggest that while masked procedures may not alter affective evaluations in the
short term, they do offer the advantage of low distress, which could support their use as
precursors to traditional exposure therapy. Future studies should investigate whether repeated
sessions, improved stimulus selection, and double-blind procedures could enhance intervention

effects.
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Out of Sight, Out of Fear? Comparing the Effects of Masked Counterconditioning and
Masked Exposure on Spider Fear

Spider phobia is a specific phobia that is common and occurs predominantly in women
(APA, 2022; Arrindell, 2000; Stinson et al., 2007). Exposure therapy has been established as
an effective therapy for specific phobias, including spider phobia (Norton & Price, 2007; Ost,
1989; Ougrin, 2011). This involves repeated exposure (EXP) of clients to the frightening
stimulus, ultimately resulting in the extinction of the fearful reaction (Craske & Mystkowski,
2006). Sessions can be distressing because clients are confronted with what they fear most.
Therefore, it frequently results in early cessation or rejection of therapy (Davis III et al., 2012;
Issakidis & Andrews, 2004). Ultimately, a large proportion of clients with specific phobia do
not seek help (Garcia-Palacios et al., 2007). This emphasizes the need to develop an
intervention that resolves the phobia without creating excessive distress for the client.

Masked exposure (very brief exposure; VBE) has been proposed as a potential
alternative to traditional exposure procedures (Siegel & Weinberger, 2009). In VBE, phobic
stimuli are presented very briefly, typically under 30 milliseconds. After, they are immediately
followed by a masking image, such as a neutral or scrambled visual stimulus, which should
prevent conscious recognition of the phobic stimulus. As a result, the client is exposed to the
phobic stimulus without being able to report it after the procedure. This method builds on the
idea that emotional and threat-related information can be processed without conscious
awareness (Dolan & Vuilleumier, 2003; Ohman, 1986). It has been shown that individuals with
spider phobia who underwent VBE to masked spider images, showed stronger activation in
brain regions associated with emotion regulation and fear extinction, such as the inferior frontal
cortex and caudate nucleus (Siegel et al., 2020). This was compared to both non-phobic
individuals and phobic individuals exposed to masked neutral stimuli (VBF). Participants in

the VBE condition were also able to approach a live tarantula more closely right after the



intervention took place. Another study found that the effects of VBE on approach behavior to
a live tarantula had lasted one week after the intervention took place (Siegel & Weinberger,
2009). In this study, participants with spider phobia who underwent VBE approached the live
tarantula more closely one week later, compared to those exposed to unmasked spider images.
In addition to the effects found on approach behavior, another study demonstrated that
participants with spider fear who underwent VBE showed no increase in subjective distress
levels, similar to a control VBF condition (Siegel et al., 2018). This was compared to normal
EXP procedures, which did cause an increase in subjective distress levels within the same
participants with spider phobia. Altogether, VBE appears to be effective in reducing
physiological and behavioral fear responses while not inducing more subjective distress for the
client. However, a systematic review of multiple papers on masked exposure to phobic stimuli
found that VBE does not seem to significantly alter the subjective evaluation of the phobic
stimulus (Frumento et al., 2021). This is important, since subjective fear maintains avoidance
behavior to the phobic stimulus, which could lead to renewal of the fear after the exposure
therapy (Craske et al., 2014).

Evaluative counterconditioning (CC) is an alternative approach which is aimed at
altering the affective value of a conditioned stimulus (CS) by systematically pairing it with a
new, unconditioned stimulus (US). The US should elicit an emotional response which is
opposed to the response caused by the CS. This creates a new CS-US association which inhibits
the initial emotional response caused by the CS, in line with the inhibitory learning approach
(Craske et al., 2014). In this way, pairing phobic stimuli to positive stimuli might create a
positive association which then inhibits the negative association. Several studies have shown
that CC is more effective than EXP in altering the subjective evaluation of certain stimuli
(Baeyens et al., 1989; Eifert et al., 1988; van Dis et al., 2019). Furthermore, another study has

shown that participants who underwent a CC intervention in combination with regular EXP,



reported less distress in response to a conditioned threat cue after the CC intervention (Hendrix
etal., 2021). This was compared to participants who underwent regular EXP without CC. These
results show that CC can be effective in reducing the distress associated with the phobic
stimulus. However, CC interventions for treating specific phobias are done in combination with
a form of regular EXP to the phobic stimulus. As mentioned earlier, regular EXP can cause
distress for the client and therefore, therapy can be avoided (Garcia-Palacios et al., 2007).
One possible way to maintain the benefits of counterconditioning while avoiding the
distress associated with exposure, is to use masked counterconditioning (very brief
counterconditioning; VBC). VBC builds on the idea that it could benefit from the same
advantages as shown in VBE, such as lower subjective distress levels (Siegel et al., 2018),
while upholding the added benefits of CC of altering the subjective evaluation of the CSs
(Baeyens et al., 1989; Eifert et al., 1988; van Dis et al.,, 2019). In a recent study, the
effectiveness of VBC was tested by pairing subliminally presented spider images with smiling
faces (Masselman et al., 2024). Participants were female students with spider fear who were
randomly assigned to one of four conditions: masked counterconditioning, masked mere
exposure, non-masked counterconditioning, or a control condition. In the masked conditions,
continuous flash suppression (CFS) was used as the masking technique. This technique works
by presenting rapidly changing colorful patterns to the dominant eye and the phobic stimulus
to the non-dominant eye. The patterns in the dominant eye should ensure that people are not
able to report having seen the phobic stimulus (Tsuchiya & Koch, 2005). Participants’ affective
evaluation of spiders was measured before and after the intervention. Results showed that both
VBC and VBE led to more positive evaluations of the spider, but there was not a significant
added benefit of the counterconditioning. Furthermore, evaluations did not differ between the

masked and non-masked CC condition (Masselman et al., 2024). However, a considerable



number of participants reported seeing the spider images during the masked procedure. This
raises concerns about the effectiveness of the masking technique used in the study.

These findings suggest that the observed effects of VBC may have been confounded by
insufficient masking, thereby limiting the interpretability of the results. It is therefore essential
to choose a reliable masking technique when testing whether masked procedures have any
effects (Wiens, 2006). Recent studies on visual processing have shown that certain stimuli may
break through conscious perception more easily during CFS. It has been argued, for example,
that biologically salient threat-related stimuli may be partially processed even under the
suppression with CFS (Sterzer et al., 2014). This raises doubts about the effectiveness of CFS
in fully suppressing fear-relevant cues such as spiders. Since spiders are fear-related for people
with spider phobia, this may explain why some participants in the study of Masselman et al.
(2024) reported seeing the spiders. Another masking technique is the backward masking
technique, which was previously used in the series of studies by Siegel and colleagues (2009,
2011,2012,2018, 2020). At the time, this technique had been successful in suppressing spiders,
that is, people did not report seeing any spider pictures during the procedure. It works by very
briefly presenting the phobic stimulus (e.g., a spider), followed immediately by a masking
stimulus that interrupts processing of the original image (Breitmeyer & Ogmen, 2006). To date,
no study has compared VBC and VBE using a reliable and successful masking technique, such
as the backward masking technique. Additionally, subjective distress levels have also not been
looked upon in earlier studies that looked at VBC.

To fill in this critical gap, the current study investigated whether VBC is more effective
than VBE in increasing valence ratings of spiders, reflecting reduced subjective fear of spiders.
Additionally, it investigated whether subjective distress levels increased right after the masked
exposure procedure. This was tested on a sample of female students with spider fear, given that

spider phobia is more common among women (Arrindell, 2000). The backward masking



technique was applied to investigate the effects of both VBC and VBE. A direct comparison
was made between VBE and VBC including the use of a control condition. In both VBC and
VBE, a spider is shown (33.4 ms), followed by a mask (117 ms). Next, participants in the VBC
condition are shown an US and participants in the VBE condition are shown a letter sequence
(both for 600 ms). The control condition is shown a blank screen instead of a spider (33.4 ms),
followed by a mask (117 ms) and an US (600 ms). It was added to control for exposure to
positive stimuli alone. VBC is expected to be more effective than VBE and the control
condition in increasing valence ratings of spiders (hypothesis 1). Furthermore, VBE is expected
to be more effective than the control condition in increasing valence ratings of spiders
(hypothesis 2). In addition, participants’ subjective distress level in VBC and VBE is expected
to not increase more than in the control condition from immediately before to after the
procedure (hypothesis 3).
Methods

Participants

A total of 152 female participants (M age = 19.86, SD = 1.79) were recruited via the
University of Groningen SONA and Paid Participant Pool (PPP) systems. SONA is an online
platform that consists of primarily first year psychology students who receive course credits
for their participation, while the PPP system involves a broader demographic of students who
instead receive monetary compensation. Students were eligible to participate if they gave prior
consent via an online prescreening and obtained a score of 77.2 or higher on the Fear of Spiders
Questionnaire (FSQ; Szymanski & O’Donohue, 1995), similar to treatment seeking samples
(e.g., De Jong & Peters, 2007). Participants were randomly assigned to one of three conditions:
Control (CTL: n = 51), Very Brief Counterconditioning (VBC: n = 52), and Very Brief
Exposure (VBE: n = 48). Prior to statistical analyses, data from one participant in the VBE

condition were excluded due to missing data at TO for all the affective ratings. Informed consent



was obtained from all individuals, and the study received ethical approval from the University
of Groningen Ethical Committee under the code PSY-2425-S-0008. The study was

preregistered: https://aspredicted.org/9w9n-67gs.pdf.

Materials
Stimuli

The conditioned stimuli (CSs) consisted of 25 frontal-view images of house spiders,
taken from Siegel et al. (2012), which were presented in random order during the intervention
in the VBC and VBE conditions. An additional spider image, sourced from Masselman et al.
(2024), was used as a generalization spider in the questionnaires and was therefore not shown
during the experiment blocks. This stimulus served to assess whether the effects of the
manipulation would extend to a similar, yet distinct, feared stimulus. To increase stimulus
variability and obscure the true focus of the study, ten filler stimuli were included in the
affective ratings. These consisted of neutral or negatively valenced animals (e.g., a rat, a snake,
or a fly). A scrambled image was used as a visual mask in all conditions. In the VBE condition,
this was followed by a neutral array of letters, which served as a non-affective stimulus.

The unconditioned stimuli (USs) were 25 positively valenced animal images (e.g., a
puppy or a duckling), which were systematically paired with the target spider images during
the experimental blocks in the VBC condition. This was aimed at creating positive associations
and reducing fear responses toward spiders. These same images were also presented in the CTL
condition, but without preceding spider stimuli, serving as a control for exposure to positive
stimuli alone. A stimulus validation study was conducted prior to the main experiment.
Approximately 50 participants, recruited via thesis students’ social networks, rated 50 positive
animal images (sourced online) on a 0—100 valence scale using an anonymous, voluntary, and
uncompensated online Qualtrics survey. The highest-rated images were selected as USs to

ensure strong positive affective value.


https://aspredicted.org/9w9n-67gs.pdf

Manipulation

The experiment was conducted using OpenSesame 3.3.6 (Mathét et al., 2012). Each
participant completed two blocks of 25 trials, with each block lasting approximately one
minute. The task was presented on a neutral grey background. Participants were instructed to
maintain focus on a centrally presented fixation cross throughout the task and were not
informed about the nature, content, or sequence of the stimuli.

In each trial, a fixed three-part sequence was presented (see Figure 1): a 33.4 ms spider
image (in the VBC and VBE conditions) or a neutral blank screen (CTL condition), followed
by a 117 ms scrambled mask, and finally a 600 ms image. This final image was either a
positively valenced animal (in the VBC and CTL conditions) or a neutral letter array (in the
VBE condition). While the spider and animal images were randomized across trials, the neutral
letter array in the VBE condition remained constant. Participants’ subjective distress was

assessed using the Subjective Units of Distress (SUD) scale, which was programmed directly

into the task and presented immediately before and after each block.
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CTL

33.4ms 117 ms 600 ms

Figure 1. Example of a single intervention trial for the VBE, VBC, and CTL condition
Measures
Affective Ratings

Valence ratings were used to assess participants’ subjective evaluation of the animal
stimuli. The stimuli in the surveys were presented sequentially using Qualtrics, with a Visual
Analogue Scale (VAS) displayed below each image (0 = Very negative, 100 = Very positive).
Participants were shown an image of the spider CS, a generalization spider, followed by US
animal and filler animal images. The spider CS and the generalization spider were presented
first and in a fixed order (spider CS first, generalization spider after) to ensure their evaluation
was not influenced by the other animal stimuli in the survey. The USs and filler animals
followed after and were presented in a randomized order. Ratings for the USs were averaged.
Out of the 25 spider images used in the experimental blocks, only one spider was rated as the
spider CS in the surveys to avoid drawing attention to spider-related stimuli. Higher scores
indicated  more  positive  evaluations of the animals (range:  0-100).
Mental Behavioral Approach Test (BAT)

Participants completed a mental behavioral approach test (BAT) to assess their mental
willingness to approach the CS spider. Participants were shown the spider CS and were asked
to imagine that the spider was placed in a glass jar on a table before them. They were instructed

to indicate to which step of the BAT they would be willing to proceed. Steps ranged from
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minimal (0) to maximal engagement (8), with minimal engagement being ‘ ‘none of the above”’,
and maximal engagement being ‘‘let the spider walk over my hands’’. The steps were based
on standardized BAT steps used in prior research (de Jong et al., 2000), and are included in
Appendix A. Higher scores indicated a stronger (mental) approach to the spider.

After completing the mental BAT, participants’ subjective fear and disgust were
assessed. They were instructed to imagine having to execute the final step of the mental BAT.
First, they were presented with the spider CS and were asked “Imagine that this spider walks
over your hands. How fearful would you be?”. Afterwards, they were asked “Imagine that this
spider walks over your hands. How disgusted would you be?”. Scores for both variables were
rated on a VAS ranging from 0 (not at all), to 100 (extremely), with higher scores indicating
greater levels of fear and disgust.

Subjective Distress

Participants’ level of subjective distress was assessed using the Subjective Unit of
Distress (SUD) scale. At the top of the experimental manipulation page participants were asked
“How do you feel right now?”. Scores were rated on a VAS and ranged between 0 (no fear
whatsoever) to 100 (an extremely high, unbearable amount of fear), with higher scores
indicating a greater level of subjective distress.

Spider Fear

Spider-specific fear was measured using the 18-item FSQ (Szymanski & O’Donohue,
1995). The items assessed avoidance behaviors, fear, and cognitive preoccupation with spiders
(e.g., “If I came across a spider now, I would get help from someone else to remove it” or “If
I came across a spider now, I would leave the room”). Responses were rated on a 7-point Likert
scale ranging from 1 (not at all) to 7 (very much). Total FSQ scores were calculated by
summing all items. Scores ranged from 18 to 126, with higher scores indicating a greater degree

of spider fear. Participants also completed the FSQ during the prescreening, allowing for a
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baseline FSQ score. The internal consistency of the FSQ was high in the current sample with
a Cronbach’s alpha of .95 for both the baseline FSQ and the FSQ measured at T2.
Contingency Awareness and Confidence

The participants' contingency awareness in the VBC condition was assessed via a VAS
in which participants reported their estimation of the CS-US contingency. Specifically,
participants were asked to estimate the proportion of non-spider animal images that were
preceded by a spider image, with responses ranging from 0% (none) to 100% (all). Higher
percentages reflected a greater level of perceived contingency awareness. Participants were
also asked to indicate how confident they were in their contingency estimation, using a separate
VAS ranging from 0% (not at all confident) to 100% (extremely confident). Higher percentages
indicated greater confidence in the participants’ own contingency estimation.
Other Awareness and Manipulation Checks

A complete set of funneled awareness questions, designed to assess participants’
attention to the task, stimulus awareness, contingency awareness and perceived study purpose,
is provided in Appendix A. To clarify the intended reference stimulus in each question, the
wording of these questions included slight variations across conditions.
Procedure

This study was advertised as an investigation into how viewing animals that one likes
or dislikes affects emotional responses. On arrival at the laboratory, participants were given a
printed information letter, and asked to give written informed consent. Participants were
informed that participation was voluntary and that they could withdraw at any time without
negative consequences. The experiment took place in a quiet, dimly lit testing room to
minimize distractions. All participants were seated in front of a computer screen (1920 x 1080
ITY AMA ProLite G2773HS, refresh rate = 100 Hz) and asked to position their head in a chin

rest to maintain a standardized viewing distance during the experimental tasks. The procedure
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consisted of three survey time points (TO, T1, T2) and two short experimental blocks. Prior to
the start of the procedure, participants were randomly assigned to one of the three experimental
conditions in a between-subject design. Participants began with the first questionnaire (T0), in
which they evaluated the spider CS, followed by the generalization spider and subsequently
the 25 USs and 10 filler animals. Next and directly prior to the first experimental block (TO0),
participants’ SUD was measured. Subsequently, participants completed the first experimental
block of 25 trials in alignment with the allocated condition. Thereafter (T1a), the SUD of the
participants was re-assessed. The second questionnaire (T1) was then conducted, with
participants rating all previously assessed animals in a comparable manner to the first survey.
Furthermore, the participants completed the questions that measured the mental BAT,
subjective fear and subjective disgust. Baseline assessments at TO for these measurements were
omitted to avoid drawing attention to the spider-related stimuli. After this, participants’ SUD
was reassessed prior to the start of the second experimental block (T1b). The following second
experimental block employed the same condition-specific manipulation as the earlier block.
Immediately following the second block and before the start of the final survey, the SUD was
assessed again (T2). The final survey (T2) included the same measurements as the second,
along with the FSQ and a funneled awareness interview. In the final stage of the questionnaire,
participants reported their age. Following the submission of the final survey, participants were
asked about their overall experience and were given the opportunity to share any discomfort or
distress they may have encountered during the procedure. The participants were then
compensated with course credits or monetary compensation. To minimize the risk of
information spreading that could influence the ongoing data collection, a full debriefing was
postponed until after the study concluded.

Statistical analyses
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A repeated measures (RM) analysis of variance (ANOVA) was conducted to examine
whether participants in the VBC condition showed a greater increase in valence ratings towards
the spider CS than participants in the VBE and CTL condition, and to assess if participants in
the VBE condition showed a greater increase in valence ratings towards the spider CS
compared to the CTL condition. In this analysis, the valence ratings of the spider (CS) served
as the dependent variable. The within-subject factor was Time, comparing pre-manipulation
(TO) to post-Block 2 (T2) ratings. T1 is not included in the analysis, because the greatest result
is expected after two manipulation blocks at T2. Condition (VBC, VBE and CTL) served as a
between-subjects factor. To test whether participants’ subjective distress levels did not increase
from immediately before to after the entire procedure for the VBC and VBE conditions, another
two RM ANOVAs were conducted. Since participants had to fill out a questionnaire between
Tla and T1b where SUD ratings were not measured, the analysis of the SUD was split up into
two RM ANOVAs. Here, the SUD ratings served as the dependent variable. Time and
Condition remained the within- and between-subject factors. To explore within-condition
changes in CS valence over time, paired-sample t tests were conducted post hoc for each
condition. Pairwise comparisons were conducted to explore between-condition differences per
time point. These tests evaluated whether the change in CS valence from pre- to post
manipulation was statistically significant within and between each condition. For all analyses,
a significance level of o = .05 was used.

Power calculation

An a priori power analysis for the RM ANOVA was conducted using G*Power 3.1
(Faul et al., 2009), which indicated that a sample of 159 participants would provide a power of
.80 to detect a medium effect (f = .25) at an alpha level of .05. The final sample consisted of
151 participants.

Results
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Participants

For an overview of the descriptive variables of the participants, see Table 1. The spider
CS was generally rated as quite negative (M = 17.40, SD = 17.06). USs were generally rated as
quite positive (M = 70.27, SD = 12.08).
Table 1

Means and standard deviations per condition for the descriptive variables

VBC (n = 52) VBE (n = 48) CTL (n=51)

M (SD) M (SD) M (SD)
Descriptive variables Age 19.69 (1.76) 19.73 (1.47) 20.20 (2.08)
FSQ 97.52 (16.50) 94.96 (17.84) 96.51 (16.50)

pre

Note. FSQ pre = Fear of Spider Questionnaire measured in the prescreening (range 18 — 126, higher scores

indicating greater spider fear).

Primary analysis
Affective ratings

For an overview on all outcome variables, see Table 2. Visual inspection has found a
violation of the assumption of normality of the residuals (Graph 1, Appendix B; Graph 2,
Appendix B). This was not considered as problematic due to the large sample size of n > 30
per condition, in line with the central limit theorem (Field, 2018). A few outliers (n = 8) were
indicated for the Spider CS variable for TO and T2, but were kept in the final analysis (Graph
3, Appendix B; Graph 4, Appendix B). Outliers were based on standardized residuals > 3
(Johnson & Wichern, 2007). Mauchly’s Test of Sphericity was not relevant, since only one
depended variable was used instead of more (Field, 2018). The Box’s Test of Equality of
Covariance Matrices (Box’s M test) was not significant (Box’s M = 2.49, F(6, 529143.35) =

0.41, p = .88), indicating that the assumption of equality of covariance matrices was not
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violated. Levene's Test of Equality of Error Variances (Levene’s test) showed no significant
differences in variance between the conditions at TO, F(2, 148) = 0.62, p = .54, and at T2, F(2,
148) = 0.25, p =.78. This suggests that the assumption of homogeneous variances was also not
violated.
Valence ratings

To examine the effects of the VBC, VBE, and CTL on valence ratings of spiders, a 3
(Condition) x 2 (Time) RM ANOV A was conducted on the VAS scores of the Spider CS. There
was no significant main effect of Time, F(1, 148) = 0.62, p = .43, 5,° = .004. This indicates that
valence ratings did not significantly change overall. Furthermore, there was no significant main
effect of Condition, F(2, 148) = 0.04, p = .97, 5,° < .001, meaning that ratings did not differ
significantly across conditions. However, there was a significant interaction effect between
Time and Condition, F(2, 148) = 3.46, p = .034, 5,° = .045. This indicates that over time,
valence ratings did significantly differ across conditions. For a visualization of the results, see
Graph 1, which shows a divergent pattern between the intervention conditions (VBC and VBE)
and CTL. This pattern likely accounts for the interaction effect that was found.

Post hoc paired sample t-tests were conducted to test for within-condition differences.
The assumption of normality for the difference scores (T2 — TO) was met (Graph 5, Appendix
B). The tests showed no significant difference between pre- and post-intervention for all
conditions (CTL: (#(50) = 1.65, p = .11; VBE: #(47) =-1.20, p = .24; VBC: «(51) =-191,p =
.062). Pairwise comparisons were conducted to test for between-condition differences at each
time point and showed no significant differences (all comparisons p > .05). Thus, despite a
significant interaction, no significant within- or between-condition differences were observed
in post hoc analyses.

Since inspection of the data revealed eight outliers, a follow-up analysis was conducted

excluding the outliers (n = 143). The follow-up showed the same pattern for the main- and
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interaction effect (Main of Time: F(1, 140)=0.07, p =.79, n,° < .001; Main of Condition: F(2,
140) = 1.02, p = .36, 5,° = .014; Interaction: F(2, 140) = 6.99, p = .001, #,> = .091). For this
reason, outliers were kept in the final analysis.

Graph 1

Average valence ratings of the spider CS by condition and time

Estimated Marginal Means of Valence ratings

100 Condition
= CTRL
— VBC
= VBE

Valence ratings of Spider CS

TO T2

Time
Subjective distress ratings

To examine changes in subjective distress, two 3 (Condition) x 2 (Time) RM ANOV As
were conducted. Visual inspection showed a violation of normality of the residuals (Graph 6,
Appendix B; Graph 7, Appendix B; Graph 10, Appendix B; Graph 11, Appendix B). This was
not considered problematic, because of the large sample size per condition (Field, 2018). There
were no outliers found (Graph 8, Appendix B; Graph 9, Appendix B; Graph 12, Appendix B;
Graph 13, Appendix B). For both analyses, Mauchly’s Test of Sphericity was not relevant,
since only one depended variable was used instead of more (Field, 2018). The Box’s M test
was significant for both analyses (Analysis 1: Box’s M: 111.53, F(6, 529143.35) = 18.23, p <
.001; Analysis 2: Box’s M: 113. 12, F(6, 529143.35) = 18.48, p < .001). This violation of the
assumption of equality of covariance matrices was not considered problematic, due to the
involvement of only one within-subjects factor and the usage of univariate F-tests rather than

multivariate tests (Field, 2018). Additionally, multivariate tests (e.g., Pillai’s Trace) showed
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the same results as the univariate test, confirming this. The homogeneity of variance
assumption was also violated for both analyses, as shown by the significant Levene’s tests (TO:
F(2,148)=36.87,p<.001; Tla: F(2, 148) =29.85, p<.001; T1b: F(2, 148) =38.42, p <.001;
T2: F(2, 148) =31.08, p <.001). To address this violation, Welch’s ANOVA was used to test
the main effect of Condition, followed by Games-Howell and paired sample t tests. Both are
more robust under unequal variances (Field, 2018).

TO — T1a. There was no significant main effect of Time (F(1, 148 = 0.01, p = .95, ,°
< .001), and no significant interaction effect (F(2, 148) = 0.13, p = .88, 5,° = .002). This
indicates there was not a significant difference between SUD scores reported at TO and Tla,
both independently of Condition and across all conditions. Welch’s ANOVA showed
significant differences between conditions at TO (Welch’s F(2, 77.73) = 484.39, p <.001), and
at Tla (Welch’s F(2, 77.84) = 438.77, p < .001). This indicates that before and after the
intervention, there were significant group differences in SUD scores between the conditions.
For a visualization of the results, see Graph 2, which shows the between-condition differences.

Post hoc Games-Howell tests revealed that at TO and at Tla, both VBC and VBE
conditions showed significantly higher SUD scores compared to CTL (p < .001 for all
comparisons). However, there was no significant difference between VBC and VBE for both
time points (TO0: p =.94; Tla: p =.99). Paired sample t-tests were conducted to test for within-
condition differences. The assumption of normality for the difference scores (SUD Tla— SUD
TO) was met (Graph 14, Appendix B). In line with the non-significant interaction effect, there
were no significant differences found for all three conditions (CTL: #50) = -0.79, p = .43;
VBC: #(51): 0.06, p = .96; VBE: #(47) = 0.31, p =.76).

T1b — T2. A significant main effect of Time was found (F(1, 148) =8.14, p = .005, ,°
=.052). This indicates that participants reported less distress at T2 than at T1b. The interaction

effect was not significant (F(2, 148) = 0.74, p = .48, n,> = .010), suggesting that the main effect
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Table 2

Mean and standard deviations per condition for the outcome variables

VBC (n = 52) VBE (n = 48) CTL (n=51)
TO T1 T2 TO T1 T2 TO T1 T2
M (SD) M (SD) M (SD) M (SD) M (SD) M (SD) M (SD) M (SD) M (SD)
Spider CS  15.44 20.48 (20.16) 2158  15.50(17.85) 21.42(16.90)  20.19 21.81(17.38) 23.98(19.83) 15.24
(15.64) (17.62) (17.74) (19.27)
Spider 2 15.15 17.58 (17.85) 1758  16.35(16.00) 20.90 (18.66)  20.90 20.06(17.21) 21.69 (17.70)  21.69
(15.68) (17.85) (18.66) (17.70)
USs 70.91 68.07 (13.52) 68.07  69.87(12.45) 67.87(12.71)  67.87 70.02(11.48) 68.48 (12.01)  68.48
(12.53) (13.52) (12.71) (12.01)
Subjective 68.31 (22.73) 66.31 63.40(29.20)  61.48 65.14 (23.74)  63.18
fear (22.73) (29.02) (23.63)
Mental BAT 3.69 (2.59) 3.29 3.88 (2.56) 4.50 4.16 (2.34) 3.96 (2.05)
2.51) (2.28)
SUD 68.96 A:68.77(16.99) 6531  70.10 A: 68.92 (18.04) 64.54 10.10 (5.87)  A: 11.12(6.03) 9.33 (6.67)
(16.24) B:70.44 (17.85) (19.87) (18.23) B: 66.81 (18.23)  (20.04) B: 11.57 (5.39)
FSQ post 72.92 69.52 70.84
(23.58) (25.33) (23.84)

Note. Spider CS, Spider 2 (= generalization spider, not included in the manipulation), and USs (= mean valence of the 25 USs) rated on a VAS scale (range: 0 — 100, higher scores indicating

more positive evaluations); Subjective fear = asked after the BAT, “Imagine that this spider walks over your hands, how fearful would you be?” (range: 0 — 100); Mental BAT (range: 0 —

8, higher scores indicating more engagement to the spider CS); SUD = Subjective Units of Distress (range: 0 — 100, higher scores indicating greater subjective distress); FSQ post = Fear

of Spider Questionnaire measured at T2 (range: 18 — 126, higher scores indicating greater spider fear.
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of Time occurred similarly across conditions. Welch’s ANOV A showed significant differences
between conditions at T1b (Welch’s F(2, 75.17) = 424.44, p < .001) and at T2 (Welch’s F(2,
77.24) = 316.02, p < .001). This indicates that before and after the intervention, there were
significant group differences in SUD scores between the conditions. For a visualization of the
results, see Graph 3, which shows the between-condition differences.

Post hoc Games-Howell tests revealed that VBC and VBE had significantly higher
SUD scores than CTL (p < .001 for all comparisons). Both time points had no significant
differences between VBC and VBE (T1b: p = .58; T2: p = .98). Paired sample t-tests were
conducted to test for within-condition differences. The assumption of normality for the
difference scores (SUD T2 — SUD T1b) was not met (Graph 15, Appendix B), but not
problematic due to the large sample size (Field, 2018). No significant difference was observed
in the VBE condition (#(47) = 1.00, p = .32). However, VBC and CTL did show significant
differences in SUD scores (VBC: #51) = 2.18, p = .034; CTL: #«50) = 2.54, p = .014). This
indicates that participants in both conditions reported less distress at T2 than T1b. Although
there were no differences across conditions at a statistically significant level, exploratory
analyses do indicate that the main effect of Time might have been primarily driven by the VBC
and CTL condition.
Graph 2

Average SUD ratings by condition and time (T0 — Tla)

Estimated Marginal Means of SUD ratings

Condition
= CTRL
= VBC
= VBE

SUD ratings

T0 Tla

Time
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Graph 3

Average SUD ratings by condition and time (T1b — T2)

Estimated Marginal Means of SUD ratings
Condition
= CTRL
—VBC
= VBE

SUD ratings

Tib T2

Discussion

The present study tested whether very brief counterconditioning (VBC) is more
effective than very brief exposure (VBE) and a control condition (CTL) in increasing valence
ratings of spiders among women with spider fear. Additionally, the study examined whether
subjective distress levels increased during either masked procedure. The results showed that
spider valence ratings did not become more positive after VBC than after VBE or CTL (#
hypothesis 1). Ratings also did not become more positive after VBE than after CTL (#
hypothesis. Overall, there were no significant within- or between-condition differences in
spider valence ratings, however, there was a significant interaction effect found. Finally, results
showed that there was no evidence that VBC or VBE increased subjective distress (SUD) levels
compared to CTL (= H3).

The current findings provide only limited support for previous research on VBE and
VBC. While the series of studies by Siegel et al. (2009, 2011, 2012, 2018, 2020) continuously
showed significant effects of VBE regarding altering fear-related behavior towards spiders, the
present study did not observe any significant effects following VBE. Findings in the present
study are more in line with findings from Frumento et al. (2021), who concluded that masked

exposure techniques do not consistently alter the subjective valence of phobic stimuli.
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Similarly, studies on evaluative counterconditioning (e.g., Baeyens et al., 1989; van Dis et al.,
2019) have shown that pairing aversive stimuli with positive unconditioned stimuli (USs) leads
to more positive evaluations of the conditioned stimulus (CS). However, this effect did not
emerge in the VBC condition, despite using positively rated animal images as USs. These
discrepancies may suggest that the effects of VBE and VBC on subjective evaluation may be
less robust due to the masking or when only assessed via brief, single-session interventions.
Another explanation might be that the used USs may not have evoked strong enough positive
affective responses to create a new, more positive association with the CS. Finally, the present
study does support earlier findings regarding SUD levels following a masked exposure
procedure (Siegel et al., 2018).

One notable feature in the results was the presence of a significant Time x Condition
interaction for valence ratings of spiders, without corresponding within- or between-condition
differences. Specifically, Graph 1 suggests that while the intervention conditions (VBC and
VBE) showed a slight increase in scores from pre- to post-intervention, and the CTL condition
showed a slight decrease, none of these changes reached significance. These trends were in the
expected direction, but too weak to produce any within-condition effects. However, the
divergence in direction likely accounts for the observed interaction effect, suggesting it was
driven by small, opposing shifts rather than by strong intervention effects. A follow-up question
that arises is why CTL appeared to rate the spider slightly more negatively over time, despite
not being exposed to any spider images during the experimental blocks. Although this trend
was not statistically significant, one possible explanation is that their exposure to only positive
animal images may have created an affective contrast, making the spider appear more negative
by comparison. This idea is consistent with contrast effects in evaluative processing, where the
presence of highly positive stimuli can shift the perception of neutral or negative stimuli in the

opposite direction (Green et al., 2020).
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Another striking finding was the large between-condition differences in SUD scores
that were found at all time points. Notably, the baseline differences remained there regardless
of the within-condition effects found between T1b and T2, as suggested by Graph 2 and 3. The
differences were found between VBC/VBE and CTL, where CTL had significantly lower SUD
scores than the intervention conditions. It is unlikely that this baseline difference is due to
between-condition differences in spider fear, since there are no significant baseline differences
in valence ratings of the spider (as shown by the non-significant pairwise comparisons) and
similar prescreening scores on the Fear of Spider Questionnaire (FSQ). Another possible reason
for this discrepancy may point to subtle experimenter effects, as experimenters were aware of
the condition assignments. Prior research highlights how even minor behavioral cues or
expectations from researchers can influence participants’ subjective experiences (Rosenthal,
1966). This emphasizes the need for double-blind procedures in future studies to control for
possible experimenter effects, especially when measuring self-reported distress.

Despite the absence of effects on valence ratings of spiders, the finding that neither
VBC nor VBE increased SUD levels is of clinical importance. As mentioned earlier, this
supports earlier work by Siegel et al. (2018), who showed that masked exposure can reduce
fear responses without increasing physiological arousal or subjective distress. This feature may
make masked interventions especially appealing to clients who are unwilling or unable to
(further) engage in traditional exposure therapy due to high (anticipated) distress, like shown
in earlier research (e.g., Davis III et al., 2012; Garcia-Palacios et al., 2007; Issakidis &
Andrews, 2004; Siegel et al., 2018). Although the present study did not find direct effects of
masked interventions like VBC or VBE on valence ratings of spiders, such interventions may
still serve as helpful precursors to more intensive exposure-based treatments. By providing a
less threatening and distressing form of initial exposure, masked interventions may help reduce

early treatment avoidance and promote gradual engagement with feared stimuli. Future
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research could explore whether incorporating masked procedures into the early phases of
exposure-based treatments helps buffer distress responses, lower treatment avoidance and
improve overall treatment engagement.

This study has limitations. First, although SUD ratings were measured multiple times,
they were assessed only immediately before and after each intervention block. As a result, it
was not possible to draw conclusions about what happened during the intervention block. There
might have been more fine-grained fluctuations in subjective distress throughout the
intervention itself, such as those captured by continuous physiological measures like skin
conductance (as used by Siegel et al., 2018). Second, the intervention consisted of only two
short blocks. This might have caused a lack in power to detect stronger effects of the
intervention. Longer or repeated sessions may be necessary to produce stronger effects and
detect, if any, long-term effects of the intervention on fear-related behavior and valence ratings
of spiders.

Conclusion

The goal of the current study was to compare the effects of masked counterconditioning
and masked exposure on valence ratings of spiders, and to assess whether these interventions
influence subjective distress levels. It did not find support for the hypothesis that masked
counterconditioning leads to stronger increases in evaluations of phobic stimuli than masked
exposure or a control condition. However, both masked interventions did not increase
subjective distress, supporting their potential as low-intensity tools in clinical contexts. Masked
procedures could be used early in exposure-based treatment to reduce avoidance and ease
clients into more intensive exposure. Future research should investigate how to optimize these
techniques, for instance through improved stimulus selection, double-blind designs, or

increased intervention dosage to strengthen the impact.



25

References

American Psychiatric Association. (2022). Diagnostic and statistical manual of mental

disorders (5th ed., text rev.). https://doi.org/10.1176/appi.books.9780890425787

Arrindell, W. A. (2000). Phobic dimensions: IV. The structure of animal fears. Behaviour
Research  and  Therapy, 38(5), 509-530. https://doi.org/10.1016/S0005-

7967(99)00097-2

Baeyens, F., Eelen, P., Van den Bergh, O., & Crombez, G. (1989). Acquired affective-
evaluative value: Conservative but not unchangeable. Behaviour Research and

Therapy, 27(3), 279-287. https://doi.org/10.1016/0005-7967(89)90047-8

Breitmeyer, B. G., & Ogmen, H. (2006). Visual masking: Time slices through conscious and
UNnconscious vision (2nd ed.). Oxford University Press.

https://doi.org/10.1093/acprof:0s0/9780198530671.001.0001

Craske, M. G., & Mystkowski, J. L. (2006). Exposure therapy and extinction: Clinical studies.
In M. G. Craske, D. Hermans, & D. Vansteenwegen (Eds.), Fear and learning: From
basic processes to clinical implications (pp. 217-233). American Psychological

Association. https://doi.org/10.1037/11474-011

Craske MG, Treanor M, Conway CC, Zbozinek T, Vervliet B (2014). Maximizing exposure
therapy: an inhibitory learning approach. Behav Res Ther. 2014 Jul;58:10-23.

https://doi.org/10.1016/j.brat.2014.04.006

Davis III, T. E., Ollendick, T. H., & Ost, L. G. (Eds.). (2012). Intensive one-session treatment

of specific phobias. New York: Springer. https://doi.org/ 10.1007/978-1-4614-3253-1



26

De Houwer, J., Thomas, S., & Baeyens, F. (2001). Association learning of likes and dislikes:
A review of 25 years of research on human evaluative conditioning. Psychological

Bulletin, 127(6), 853—869. https://doi.org/10.1037/0033-2909.127.6.853

De Jong, P. J., & Merckelbach, H. (2000). Phobia-relevant illusory correlations: The role of
phobic responsivity. Journal of Abnormal Psychology, 109(4), 597-601.

https://doi.org/10.1037/0021-843x.109.4.597

De Jong, P.J., & Peters, M. L. (2007). Contamination vs. Harm-relevant outcome expectancies
and covariation bias in spider phobia. Behaviour Research and Therapy, 45(6), 1271—

1284. https://doi.org/10.1016/j.brat.2006.09.007

Dolan, R. J., & Vuilleumier, P. (2003). Amygdala automaticity in emotional processing. Annals
of the New York Academy of Sciences, 985, 348-355. https://doi.org/ 10.1111/5.1749-

6632.2003.tb07093.x

Eifert, G. H., Craill, L., Carey, E., & O’Connor, C. (1988). Affect modification through
evaluative conditioning with music. Behaviour Research and Therapy, 26(4), 321-330.

https://doi.org/10.1016/0005-7967(88)90084-8

Field, A. (2018). Discovering statistics using IBM SPSS statistics (5th ed.). Sage Publications

Ltd.

Faul, F., Erdfelder, E., Buchner, A., & Lang, A.-G. (2009). Statistical power analyses using
G*Power 3.1: Tests for correlation and regression analyses. Behavior Research

Methods, 41(4), 1149-1160. https://doi.org/10.3758/BRM.41.4.1149

Frumento, S., Menicucci, D., Hitchcott, P. K., Zaccaro, A., & Gemignani, A. (2021).

Systematic review of studies on subliminal exposure to phobic stimuli: Integrating



27

therapeutic models for specific phobias. Frontiers in Neuroscience, 15(1).

https://doi.org/10.3389/fnins.2021.654170

Garcia-Palacios, A., Botella, C., Hoffman, H., & Fabregat, S. (2007). Comparing acceptance
and refusal rates of virtual reality exposure vs. in vivo exposure by patients with specific
phobias.  Cyberpsychology &  Behavior, 10(5), 722-724. https://doi.org/

10.1089/cpb.2007.9962

Green, L. J. S., Luck, C. C., & Lipp, O. V. (2020). How disappointing: Startle modulation
reveals conditional stimuli presented after pleasant unconditional stimuli acquire

negative valence. Psychophysiology, 57(8). https://doi.org/10.1111/psyp.13563

Hendrikx, L. J., Krypotos, A. M., & Engelhard, I. M. (2021). Enhancing extinction with
response prevention via imagery-based counterconditioning: Results on conditioned
avoidance and distress. Journal of Behavior Therapy and Experimental Psychiatry, 70,

101601. https://doi.org/10.1016/j.jbtep.2020.101601

Hiitter, M. (2022). An integrative review of dual- and single-process accounts of evaluative
conditioning. Nature Reviews Psychology, 1(11), 640-653.

https://doi.org/10.1038/s44159-022-00102-7

Issakidis, C., & Andrews, G. (2004). Pretreatment attrition and dropout in an outpatient clinic
for anxiety disorders. Acta Psychiatrica Scandinavica, 109(6),426-433. https://doi.org/

10.1111/.1600-0047.2004.00264.x

Johnson, R. A., & Wichern, D. W. (2007). Applied multivariate statistical analysis (6th ed.).

Pearson Prentice Hall.



28

Kerkhof, 1., Vansteenwegen, D., Baeyens, F., & Hermans, D. (2011). Counterconditioning.

Experimental Psychology. 58(1), 31-38. https://doi.org/10.1027/1618-3169/a000063

Masselman, 1., Glashouwer, K. A., & de Jong, P. J. (2024). What you don’t know, can’t hurt
you: The differential effect of masked versus non-masked counterconditioning and

mere exposure to spider pictures on women’s affective evaluation of spiders. Journal

of Experimental Psychopathology, 15(1). https://doi.org/10.1177/20438087231224338

Mathot, S., Schreij, D. & Theeuwes, J. (2012). OpenSesame: An open-source, graphical
experiment builder for the social sciences. Behavioral Research Methods, 44(2), 314-

324. https://doi.org/10.3758/s13428-011-0168-7

Norton, P. J., & Price, E. C. (2007). A meta-analytic review of adult cognitive-behavioral
treatment outcome across the anxiety disorders. The Journal of Nervous and Mental

Disease, 195(6), 521-531. https://doi.org/10.1097/01.nmd.0000253843.70149.9a

Ohman, A. (1986). Face the beast and fear the face: Animal and social fears as prototypes for

evolutionary analyses of emotion. Psychophysiology, 23(2), 123—145.

Ost, L. G. (1989). One-session treatment for specific phobias. Behaviour Research and

Therapy, 27(1), 1-7. https://doi.org/10.1111/1.1469-8986.1986.tb00608.x

Ougrin, D. (2011). Efficacy of exposure versus cognitive therapy in anxiety disorders:
Systematic  review and  meta-analysis. BMC  Psychiatry, 11, 1-13.

https://doi.org/10.1186/1471-244X-11-200

Rosenthal, R. (1966). Experimenter effects in behavioral research. Appleton-Century-Crofts.



29

Siegel, P., Anderson, J. F., & Han, E. (2011). Very brief exposure II: The effects of
unreportable stimuli on reducing phobic behavior. Consciousness and Cognition, 20(2),

181-190. https://doi.org/10.1016/j.concog.2010.09.003

Siegel, P., Wang, Z., Murray, L., Campos, J., Sims, V., Leighton, E., & Peterson, B. S. (2020).
Brain-based mediation of non-conscious reduction of phobic avoidance in young
women during functional MRI: A randomised controlled experiment. The Lancet

Psychiatry, 7(11), 971-981. https://doi.org/10.1016/S2215-0366(20)30285-6

Siegel, P., Warren, R., Jacobson, G., & Merritt, E. (2018). Masking exposure to phobic stimuli
reduces fear without inducing electrodermal activity. Psychophysiology, 55(5).

https://doi. org/10.1111/psyp.13045

Siegel, P., Warren, R., Wang, Z., Yang, J., Cohen, D., Anderson, J. F., Murray, L., & Peterson,
B. S.(2017). Less is more: Neural activity during very brief and clearly visible exposure
to  phobic  stimuli. Human  Brain  Mapping, 38(5), 2466-248]1.

https://doi.org/10.1002/hbm.23533

Siegel, P., & Weinberger, J. (2009). Very brief exposure: The effects of unreportable stimuli
on fearful behavior. Consciousness and Cognition, 18(4), 939-951. https://doi.org/10.

1016/j.concog.2009.08.001

Siegel, P., & Weinberger, J. (2012). Less is more: The effects of very brief versus clearly visible

exposure. Emotion, 12(2), 394—402. https://doi.org/10.1037/a0026806

Sterzer, P., Stein, T., Ludwig, K., Rothkirch, M., & Hesselmann, G. (2014). Neural processing
of visual information under interocular suppression: A critical review. Frontiers in

Psychology, 5. https://doi.org/10.3389/fpsyg.2014.00453



30

Szymanski, J., & O’Donohue, W. (1995). Fear of Spiders Questionnaire. Journal of behavior
therapy and experimental psychiatry, 26(1), 31-34. https://doi.org/10.1016/0005-

7916(94)00072-t

Tsuchiya, N., & Koch, C. (2005). Continuous flash suppression reduces negative afterimages.

Nature Neuroscience, 8(8), 1096—-1101. https://doi.org/10.1038/nn1500

van Dis, E. A., Hagenaars, M. A., Bockting, C. L., & Engelhard, I. M. (2019). Reducing
negative stimulus valence does not attenuate the return of fear: Two

counterconditioning experiments. Behaviour Research and Therapy, 120(1).

https://doi.org/10.1016/j.brat.2019.103416

Wiens, S. (2006). Current concerns in visual masking. Emotion, 6(4), 675-680.

https://doi.org/10.1037/1528-3542.6.4.675



Appendix A

Mental Behavioral Approach Test

The steps used in the mental Behavioral Approach Test (BAT) are as follows:

0 = none of the above

1 = walk towards the spider as near as I can

2 = touch the jar

3 = open the jar

4 = take the jar in my hands

5 = touch the spider with a pencil

6 = hold the jar upside-down to put the spider in a washing bowl

7 = touch the spider with a finger

8 = let the spider walk over my hands

Funneled questionnaire
This questionnaire was administered at the end of the study to assess participants’

awareness of the stimuli, task contingencies, and their engagement during the experiment.

Motivation Check

Did you fill out the questions seriously?

Demand Awareness

What is the purpose of this study, according to you?

31
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Stimulus Awareness

When you were watching the computer screen, what do you remember happening?

Flash Perception Check (Condition-dependent)

In between the X and the black-and-white pattern presented on the screen, did you see
something?

- If you were in the VBE condition:

L0 No [ A flash [ Something else

- If you were not in the VBE condition:

We don't mean the animal pictures that were presented after the black-and-white pattern.

L0 No 0O A flash [ Something else

Flash Content Guess
Something was flashed on the screen between the X and black-and-white pattern. If you had

to guess what the flash was, what would you say it was?

Flash Frequency Estimate

How many times did you see this?

Contingency Awareness

Is there anything else that you noticed with regard to order of these pictures?

O No 0O Yes

Contingency Awareness - Detail

If Yes: What did you notice?

Incidental Spider Awareness
During the task you were exposed to pictures of spiders and bugs. How many spiders did you

see?
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Contingency Estimation
How many of the other animals were preceded by a spider picture do you think? Please

indicate the percentage.

Confidence Rating

Please indicate how confident you are in your estimation:

Attention Check
Did you pay attention to the screen during the entire computer task? If you didn't (e.g., looked

away purposefully), please select 'no' below.

0 Yes 0O No



Expected Normal

Expected Normal

Appendix B

Graph 1

0-0 plots for spider CS at TO per condition
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Graph 2

0-0 plots for spider CS at T2 per condition
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Graph 3

Box plots for spider CS at T0 per condition
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Box plots for spider CS at T2 per condition
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Graph 5

0-0 plot for difference score between spider CS T2 — spider CS T0

Normal Q-Q Plot of diff_T0_T2

Expected Normal

-100 -50 o

Observed Value

Graph 6

0-0 plots for SUD at T0 per condition
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Graph 7

0-0 plots for SUD at Tla per condition
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Graph 8

Box plots for SUD at T0 per condition
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Graph 10

0-0 plots for SUD at T1b per condition
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Graph 11

0-0 plots for SUD at T2 per condition
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Graph 12

Box plots for SUD at T1b
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Graph 14

0-0 plot for difference score between SUD Tla — SUD T0
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Graph 15

0-0 plot for difference score between SUD T2 — SUD T1b
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