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Abstract  

Background: Emotion regulation often involves shifting attentional focus. This eye-tracking study with 
a divided attention task compared nondeceptive placebo treatment and cognitive reappraisal for 
reducing emotional distress. It was investigated whether the two types of interventions would differ in 
attentional processes (directing attention toward the external environment vs. one’s body). 

Method: A total of 116 participants (mean age = 26.5 years; 50% female) were randomly allocated to 
one of three groups that were each exposed to images depicting body parts with or without injuries. 
One group received a placebo pill to reduce emotional distress, while another group engaged in 
cognitive reappraisal. The third group passively viewed the images. Half of the images were coupled 
with an electrocutaneous stimulus (at the perceptual threshold level) that was administered to 
participants’ forearms. The task was to view these images with eye-tracking glasses while also 
responding as quickly as possible to the tactile sensation evoked by the electrocutaneous stimulus 
(pressing a response button).  

Results: Cognitive reappraisal provoked a relative increase in total gaze time for injuries as predicted. 
The majority of participants in this group responded accurately to the electrocutaneous stimuli 
administered during injury images (no omissions). In contrast, the maximal number of omission errors 
was most prevalent in the placebo group.  

Limitations: Participants reported a low level of fear concerning injuries, which could indicate a self-
selection bias.  

Conclusion: Both regulation strategies exerted a protective effect against emotional distress. However, 
cognitive reappraisal heightened attention, while a reverse pattern was found for placebo treatment. 
To assess the clinical implications of these findings, future studies should target patients with blood-
injury phobia. 
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1. Introduction 

An effective management of negative emotions is crucial for both our mental and physical well-

being (Aldao et al., 2010; Gross, 1998; 2015; Fiaschi et al., 2019; Tsujimoto et al., 2024). On the 

one hand, successful emotion regulation (ER) can enhance well-being and is crucial when 

seeking to alleviate emotional distress in nonclinical contexts (Brockman et al., 2016; Koval et 

al., 2023; Iannattone et al., 2023; Magalhães et al., 2023). On the other hand, difficulties in ER 

are central to the development and maintenance of psychopathology (Daros et al., 2021; Gratz 

et al., 2015; Hu et al., 2014; Kraiss et al., 2020; Riepenhausen et al., 2022). These difficulties have 

been widely acknowledged as transdiagnostic factors in common diagnoses such as anxiety 

disorders and depression (e.g., Sloan et al., 2017).    

ER is a multidimensional construct that refers to a diverse array of processes involved in 

modifying emotional experiences. However, attention processes are of central importance for 

ER, and it is generally agreed upon that attention (re)direction can be used to change the 

affective state of a person. A change in attentional focus has been conceptualized as a separate 

ER strategy (Gross, 1998), but also as a process that accompanies different forms of ER (Koole, 

2009). It has been shown that cognitive reappraisal (CR), a strategy for ER, is associated with 

shifts in visual attention (Bardeen & Daniels, 2017; Manera et al., 2014; van Reekum et al., 2007, 

but also see Bebko et al., 2014). CR is one of the most studied ER strategies; this strategy aims 

to change the meaning of an emotion elicitor (Gross, 1998). For example, when individuals are 

confronted with an unpleasant image, they can use CR and reassess the authenticity of what is 

being depicted (‘this is not real’), psychologically distance themselves from the emotional 

stimulus (‘this negative situation will not happen to me in the near future’), or apply perspective 

taking (‘this negative situation will turn out well’). These examples demonstrate that mechanisms 

of reappraisal implementation include active engagement with the emotion elicitor, linguistic 

elaboration, and cognitive control (McRae & Gross, 2020). 

A valuable method for investigating the role of visual attention in ER is eye-tracking. An 

experiment by Manera et al. (2014) studied participants’ gazes as they were presented with videos 

that depicted people in a sad mood. They found that, after having been asked to down-regulate 

their emotions, participants spent less time looking at the emotional regions in the face of the 

person in the video (eyes and mouth). Using a similar approach, van Reekum et al. (2007) 

instructed participants in their study to either passively view aversive images or to up-regulate 

or down-regulate the negative affect elicited by the images. During down-regulation 

(implemented by imagining that the situation in the picture was not real), it was found that 
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participants’ attentional focus was directed to areas depicting the least relevant parts of the 

scenes. The eye-tracking experiments described here demonstrate that using CR is accompanied 

by shifts in externally directed attention (see Strauss et al., 2016). 

An alternative approach for the regulation of emotional distress is the use of placebos. Placebo 

interventions include different forms of sham treatments, for instance, pills not containing any 

pharmacologically active ingredients (‘sugar pills’). Eye-tracking investigations on the effects of 

placebo treatment are still scarce and those carried out have mainly focused on so-called 

‘deceptive’ placebos, where an inert treatment is introduced as being an active intervention, such 

as a medical procedure (Schienle et al., 2016; Gremsel et al., 2018; Potthoff et al., 2019). For 

example, in a study by Schienle et al. (2016) which used a retest design, participants looked at 

picture pairs (disgust, neural) which were viewed once with and once without a placebo 

(introduced as an ‘antinausea medication’). The placebo provoked a marked decrease in 

experienced disgust and enhanced the number of fixations for disgusting images. Gremsel et al. 

(2018) used a similar design. In that study, participants with spider phobia viewed picture pairs 

(spider, neutral), once with and once without the administration of a placebo (introduced as an 

‘anxiolytic medication’). The placebo increased the fixation count and the total fixation duration 

on spiders. These changes might reflect a greater willingness of participants to view the aversive 

stimuli while on the placebo. Thus, it would appear that the use of deceptive placebos can also 

elicit shifts in visual attention (attentional engagement).  

To the best of our knowledge, there has been no eye-tracking study carried out thus far that has 

evoked emotional distress and tested the effects of a nondeceptive placebo. This type of placebo 

treatment circumvents ethical issues associated with the administration of ‘deceptive’ placebos 

(lack of transparency/ informed consent) and therefore can be used in clinical practice.  

In the present investigation, all participants were presented with negative and neutral images 

(body parts with/ without injuries; see Supplementary Figure S1). Half of the pictures (50% 

neutral, 50% negative) were coupled with an electrocutaneous stimulus (administered to the left 

forearm at the perceptual threshold level). Participants were asked to look at the images and 

also to react to the occurrence of the electrocutanous stimulus (pressing a response button as 

fast as possible). Thus, the task required divided attention between picture viewing (directing 

attention to the external environment) and detection of a somatic (tactile) sensation (directing 

attention to one’s body). Before the experiment, participants were randomly allocated to one of 

three groups: a passive-viewing group (PV), a group that received nondeceptive placebo 

treatment (a placebo pill: PP), or a group that engaged in cognitive reappraisal (CR). The active 



 
MJCP|12, 1, 2024 Schienle et al. 

4 

 

treatments (PP, CR) were introduced as strategies for the down-regulation of emotional distress. 

All participants assessed their emotional state (valence and arousal) both before and after the 

experiment, as well as following each presentation of a picture. 

1.1 Hypotheses and research questions  

The emotion regulation strategies CR and PP have been linked to successful downregulation of 

negative affect (e.g., McRae & Gross, 2020; Jurinec & Schienle, 2022). Therefore, it was 

hypothesized that implementation of the two strategies would lead to a reduction in self-

reported emotional distress (valence, arousal) compared to passive viewing. Previous eye-

tracking research has revealed that participants who are instructed to downregulate their 

emotions when presented with negative images tend to direct their attention towards these 

images, albeit spending less time looking at the emotionally arousing regions. Consequently, it 

was hypothesized that fixation duration for the injury images (relative to no injury) would be 

longer for CR compared to PV (van Reekum et al., 2007; Manera et al., 2014). 

To the best of our knowledge, no previous investigation has focused on changes in attention 

due to nondeceptive placebo treatment. Therefore, two exploratory research questions were 

posed concerning possible group differences between CR and PP concerning the visual 

exploration of the negative images (number of fixations, total fixation duration) and the 

performance in the reaction time task (reaction times, omission/commission errors).  

Finally, in a previous investigation, CR was evaluated as a more effective and plausible emotion 

regulation method than nondeceptive placebo treatment (Schienle et al., 2023). It was analyzed, 

whether participants of the present study would give similar ratings. In an exploratory analysis, 

comparisons were made between the PP and CR groups regarding the perceived effort required 

when utilizing the two ER strategies. 

2. Method 

2.1 Sample 

Data were analyzed from 116 healthy participants (mean age = 26.5 years, SD = 5.6; 50% 

female) who were randomly assigned to three groups: Cognitive Reappraisal (CR), non-

deceptive placebo treatment with a placebo pill (PP), or Passive Viewing (PV). Five participants 

from the PV group of the original sample (n = 121) were excluded from further analysis because 

they had reported no emotional distress at all during the presentation of the negative images 

(the remaining sample size was n = 116). The groups did not differ in mean age (F(2,113) =0.92, 

p = .403, partial eta2 = .016), gender ratio (Chi(2)2 = 1.12, p = .572), scores on the Mutilation 
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Questionnaire (MQ; Kleinknecht et al., 1990; F(2,113) = 0.55, p = .577, partial eta2 = .010), and 

the cognitive reappraisal scale of the Emotion Regulation Questionnaire (ERQ; Gross & John, 

2003; F(2,113) = 0.87, p = .423, partial eta2 = .015; see Table 1). The MQ (Cronbach’s α = .81) 

measures blood/injury fears with 30 items (e.g., “I feel sick at the sight of blood”, “I dislike 

pictures of injuries”; answer mode: yes/no). Validation studies have shown that high MQ scores 

are associated with a diagnosis of blood-injury phobia (Kleinknecht et al., 1990). The ERQ has 

10 items and is one of the most widely used measures to assess individual differences in the 

habitual use of two emotion regulation strategies: expressive suppression (not included here) 

and cognitive reappraisal (“When I want to feel less negative emotion (such as sadness or anger), 

I change what I’m thinking about”; answer mode: strongly disagree (1) – strongly agree (7); 

Cronbach’s α = .87). The ERQ is positively correlated with other self-report measures to assess 

ER: the Difficulties in Emotion Regulation Scale (DERS; Gratz & Roemer, 2004). 

The sample size was based on a power analysis for three groups and two picture types (Faul et 

al., 2007). It was determined that for an effect size of .18 (partial eta²) together with an alpha 

error probability of .05 and a power of .95, 120 participants would be needed. Of the 

participants, 65% were students. All participants reported having normal or corrected-to-normal 

vision (with contact lenses).  

Exclusion criteria were reported diagnoses of mental disorders (e.g., affective disorders, anxiety 

disorders including blood-injury phobia), neurological disorders (e.g., neuropathy, resulting in 

symptoms such as pain, and numbness), intake of psychotropic medication, and 

contraindications for eye-tracking (glasses). All participants provided informed consent and the 

study followed the Declaration of Helsinki and received approval from the ethics committee of 

the University of Graz (G2.39/82/63 ex2022/23). The study was preregistered at the German 

Clinical Trials Register (https://drks.de/search/de/trial/DRKS00031578, 25/04/2023). 

2.2 Images 

Participants were presented with a total of 20 pictures. Ten images depicted body parts (hand, 

forearm, face, neck, leg) with injuries, whereas the other ten images depicted the same body 

parts without injuries (see Supplementary Figure S1). Pictures were selected from the 

International Affective Picture System (IAPS, Lang et al., 2008), as well as free databases 

(Pixabay, Unsplash). The images from the injury/ non-injury condition were comparable in 

physical features, such as complexity, color composition, and brightness. 

Following the presentation of a central fixation cross, each picture was displayed for 10 seconds. 

Images were projected on a white wall in a dimly lit room in a size of 160 cm by 120 cm at a 
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viewing distance of 250 cm (visual angle of 36° horizontally and 27° vertically). The sequence 

of images was randomized. After each picture presentation, participants rated their emotional 

distress. They were asked to answer the questions: "How negative do you feel right now?" 

(negative valence), and "How aroused do you feel right now?" (arousal). The responses were 

given via a slider (0 "not aroused/not negative" to 100 "very aroused/ negative"). 

Table 1. Comparison of the three experimental groups (means, standard deviations) 

   

  

Placebo 

Pill 

n = 41 

23 female, 18 male 

Cognitive 

Reappraisal 

n = 41 

 19 female, 22 male 

Passive 

Viewing 

n = 34 

16 female, 18 male 

Age (years) 25.68 (4.31) 27.34 (7.31) 26.35 (4.39) 

 

Questionnaires 

Mutilation Questionnaire 8.83 (4.63) 8.76 (4.85) 9.76 (4.03) 

Cognitive Reappraisal 4.13 (0.86) 3.87 (1.01) 4.00 (0.78) 

 

Affective state before and after the experiment 

Negative Valence (before) 11.32 (17.64) 15.95 (19.29) 11.03 (15.59) 

                            (after)                            11.56 (17.36) 11.70 (16.04) 18.41 (18.91) 

Arousal                (before) 20.34 (22.62) 32.41 (23.60) 34.29 (22.50) 

                            (after)                  14.17 (18.15) 16.73 (19.72) 24.35 (23.05) 

 

Affective state during the viewing of no/injury images 

Negative valence (injury) 23.27 (22.45) 16.80 (16.84) 22.90 (18.68) 

                           (no injury)                         13.21 (15.93) 9.75 (13.18) 9.25 (11.59) 

Arousal               (injury) 22.12 (21.11) 26.81 (19.99) 27.27 (21.26) 

                           (no injury) 14.70 (16.69) 20.96 (19.70) 15.30 (16.81) 

 

Eye-tracking 

Fixation duration [ms]                                                

(injury) 

 

9328 (952) 

 

9448 (581) 

 

9441 (603) 

(no injury)                           9407 (723) 9272 (686) 9346 (643) 

Fixation count (injury) 17.10 (4.79) 17.08 (4.62) 17.14 (4.11) 

Fixation count (no injury) 15.14 (4.80) 15.45 (4.77) 15.17 (4.00) 

 

Responses to electrocutaneus stimulation: Reaction times (s) 

Injury 1.71 (0.30) 1.78 (0.68) 1.80 (0.37) 

No injury 1.35 (0.79) 1.30 (0.42) 1.30 (0.38) 

 

Correct responses (hits) 

Injury 3.85 (1.62) 4.42 (1.20) 4.35 (1.07) 

No injury 4.02 (1.51) 4.61 (1.00)  4.32 (1.32) 

 2.3 Tactile stimulus 

The participants received electrocutaneous stimulation to the skin on the medial side of their 

left forearm (using two self-adhesive Ag/AgCl surface electrodes (Ternimed; 2 cm) with the 

DS8R biphasic direct current stimulator (Digitimer, Letchworth Garden City, SG6 9BL, UK). 
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For each participant, the intensity of the stimulus was individually determined at the perceptual 

threshold level via a staircase method. The stimuli were administered during the presentation of 

five images with injuries and five images without injuries (at random time points). Participants 

were asked to react as fast as possible via a mouse click (with the right hand) to the stimulus. 

Mean reaction times per picture (in ms) were recorded as well as the number of missed 

responses and false alarms (omission/commission errors). 

2.4 Eye-Tracking 

Gaze data during the free-viewing task were recorded at a 200 Hz sampling rate with Pupil Labs 

Invisible eye-tracking glasses. In the Pupil Labs Cloud, rectangular areas of interest (AOIs) were 

defined for the 20 images using the Reference Image Mapper. Fixation data (location and 

duration) were exported from the Pupil Labs Cloud and a custom R-code was used to calculate 

the total fixation duration (dwell time) and the number of fixations (fixation count) for each 

AOI and each participant. The total fixation duration indicates how long each image was looked 

at overall, and the number of fixations indicates how many details of an image were viewed (e.g., 

Bortolla et al., 2023; Höfler et al., 2018, 2019; Potthoff et al., 2024). 

2.5 Procedure 

The participants were recruited through mass mailings at the University and via social media 

channels. They were invited to a study on the processing of affective images (depicting injuries) 

focusing on changes in pupil diameter. We did not mention the use of eye-tracking for studying 

visual attention so that the participants would not try to willingly influence their eye movements 

during the picture viewing.  

In the lab, participants first rated their affective state (negative valence, arousal) on scales ranging 

from 0 (not negative, not aroused) to 100 (very negative, aroused). Then they were randomly 

assigned (random number table) to one of three groups (CR, PP, PV). Each group received 

different information sheets (one page) including instructions for the picture viewing task and 

a brief background about the specific method.  

The PP group was first informed about the concept of placebos (deceptive, nondeceptive) and 

associated neurobiological correlates. Instructions followed established recommendations for 

the administration of open-label placebos (Kaptchuk et al., 2010). Participants were informed 

(1) that placebos can have beneficial effects on various symptoms, (2) that the body can respond 

automatically to the placebo, and (3) that an optimistic attitude towards the placebo is beneficial 

but not necessary. Subsequently, OLP participants received a white 1cm long capsule filled with 
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starch for oral intake. They were instructed that the placebo could help to reduce emotional 

distress. 

Participants of the CR group received information about emotion regulation and associated 

neurobiological correlates. They were asked to imagine that the shown scenes and objects within 

the images were not real but created by a special-effects artist (e.g., fake blood; this instruction 

has been used in several investigations (e.g., van Reekum et al., 2007; Schienle et al., 2017; 2023).  

The PV group received information on pupillometry (e.g., that changes in pupil diameter are 

indicative of emotional processes) and was asked to view the images passively (without trying 

to change the elicited emotions).  

After the instructions, the PP group and the CR group rated the expected effectiveness of the 

intervention (0 = not effective; 100 = very effective). Then, the electrodes were attached to the 

forearm of the participants, which had been cleaned with alcohol. The participants were then 

provided with eye-tracking glasses.  

Directly before the picture presentation, the group-specific instructions were repeated verbally 

by the experimenter (PP: “Please remember that the placebo you received can help you to 

reduce your negative emotional reactions to the images”; CR: “Please remember that the objects 

and situations shown in the pictures are not real, but have been created by a special-effects 

artist”; PV: “Please remember to watch each image carefully for the entire duration of the 

presentation”).  

After the study, participants again rated their affective state (negative valence, arousal) on scales 

ranging from 0 (not negative, not aroused) to 100 (very negative, aroused). The CR/PP groups 

additionally rated the perceived effectiveness of the intervention, the plausibility of the rationale, 

and the effort associated with CR/PP on a scale ranging from 0 to 9 (9 = very effective, very 

plausible, great effort). 

2.6 Statistical analysis 

Ratings for negative valence and arousal before and after the experiment (Factor Time: before, 

after) were compared between the Groups (PP, CR, PV) via a 2x3 analysis of variance 

(ANOVA). We additionally computed 2x3 ANOVAs to test the effects of Picture Type (injury, 

no injury) and Group on the affective ratings (negative valence, arousal) during the image 

presentation, reaction times to the electrocutaneous stimuli as well as the eye-tracking 

parameters (total fixation duration, number of fixations).  
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An additional ANOVA was conducted to compare the two active groups (PP, CR) concerning 

the expected/ perceived effectiveness of the intervention (before, after). Ratings for the 

plausibility of the rationale and effort related to PP/CR were compared between the two groups 

via t-tests.  

Finally, we compared the number of missed responses to the electrocutaneous stimuli as well 

as false alarms between the groups (separately for images depicting injuries vs. no injury. Because 

of violations of assumption for the Chi2 test (value of cells < 5), we report the likelihood 

coefficient. Effects were considered statistically significant when the observed p-value was 

below .05. The analyses were computed with SPSS (version 29). 

3. Results 

3.1 Affective ratings before and after the experiment 

For negative valence, the ANOVA revealed a significant interaction effect for Group x Time 

(F(2,113) = 4.86, p = .009, partial eta2 = .079). The main effects for Time (F(1,113) = 0.56, p = 

.455, partial eta2 = .005) and Group (F(2,113) = 0.46, p = .634, partial eta2 = .008) were not 

significant (Table 1). While negative valence increased throughout the experiment in the PV 

group (M(diff) = 7.38, SD =17.89, t(33) = 2.41, p = .022), this increase was absent in the two 

other groups (CR: M(diff) = -4.24, SD = 19.16, t(40) = 1.42, p = .16; PP: M(diff) = 0.24, SD = 

10.20, t(40)= 0.15, p = .88).  

For arousal, the main effects for Time (F(1,113) = 30.17, p <.001, partial eta2 = .211) and Group 

(F(2,113) = 3.88, p = .024, partial eta2 = .064) were statistically significant (Table 1). The 

interaction Group x Time, was not significant (F(2,113) = 2.19, p = .117, partial eta2 = .037). 

Reported arousal decreased over time (Before experiment: M = 28.70, SD = 23.58; after 

experiment: M = 18.06, SD = 20.50, t(115) = 5.48, p < .001). The PP group (M = 17.26, SD = 

18.46) reported lower arousal than the PV group (M = 29.32, SD = 19.95; t(73)= -2.72, p = 

.008). The other comparisons were not significant (all p > .078).  

3.2 Affective ratings during the picture viewing 

For negative valence, the main effect for Picture Type was significant (F(1,113) = 79.67, p < 

.001, partial eta2 = .414). The affective state during the viewing of injury pictures was rated as 

more negative. The Group effect was not significant (F(2,113) = 1.02, p = .362, partial eta2 = 

.018). The interaction Picture x Group was marginally significant (F(2,113) = 2.67, p = .074, 

partial eta2 = .045). The valence difference scores (injury minus no injury) differed significantly 

between the CR group (M = 7.05, SD = 8.11) and the PV group (M = 13.65, SD = 15.10; 



 
MJCP|12, 1, 2024 Schienle et al. 

10 

 

t(48.40) = -2.29, p =.026). The other group comparisons were not statistically significant (all p 

> .218). 

For arousal, the main effect for Picture was significant (F(1, 113) = 92.48, p<.001,  partial eta2 

= .450) as well as the interaction Picture x Group (F(2, 113)= 4.16, p=.018, partial eta2 = .069). 

Injury pictures induced more arousal than pictures without injury (injury: M = 25.29, SD = 

20.72, no injury: M = 17.09, SD = 17.93, t(115) = 9.16, p < .001). The difference score (injury 

minus no-injury) was higher in the PV group (M = 11.97, SD = 11.20) compared to CR (M = 

5.85, SD = 7.54; t(55.93) = 2.72, p = .009) and PP (M = 7.42, SD = 9.41; t(73) = 1.97, p = 

.050).  

3.3 Responses to the electrocutaneous stimulation 

On average, participants correctly responded to M = 8.52 electrocutaneous stimuli (SD = 2.54; 

max score = 10). The groups did neither differ concerning their hit rates (correct responses to 

electrocutaneous stimuli; F(2,113) = 2.23, p = .112, partial eta2 = .038), nor reaction times 

(F(2,106) = 0.03, p = .967, partial eta2 = .001). 

The proportion of omission errors during the presentation of injury images differed between 

the groups (likelihood coefficient LC(10) = 18.73, p = .044; see Table 2). No omissions were 

most frequent in the CR group, whereas the highest number of omissions was associated with 

PP. The proportion of omissions did not differ between groups for non-injury images 

(likelihood coefficient LC(10) = 7.57, p = .671). There was no difference in the proportion of 

committed false alarms between the groups for either injury pictures (likelihood coefficient 

LC(8) = 4.17, p = .842) or non-injury pictures (likelihood coefficient LC(2) = 4.17, p = .803). 

Table 2. Distribution of committed omission errors (OE) per group during the presentation of 

injury images 

 
 

Placebo 
Pill 

(n = 41) 

Cognitive 
Reappraisal 

(n = 41) 

Passive 
Viewing 
(n = 34) 

OE (sum)    

0 23 30 21 
1 4 5 8 
2 7 2 3 
3 3 2 0 
4 0 1 2 
5 4 1 0 

3.4 Eye-Tracking 

For the total fixation duration (dwell time), the interaction Picture x Group was significant 

(F(2,110) = 3.02, p = .050, partial eta2 = .058). There were no main effects of Group or Picture 
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Type on total fixation duration (Group: F(2, 110) =.014, p = .986, partial eta2 <.001; Picture 

Type: F(1,110)=2.33, p = .130, partial eta2 =.021).  The difference score (injury minus no-injury) 

was higher in the CR group (M(diff) = 216 ms, SD = 501) than in the PP group (M(diff) = -79 

ms, SD = 657, t(78) = 2.26, p = .027); the other group comparisons were not significant (all p 

> .09).  

For the number of fixations, we found a statistically significant main effect for Picture Type 

(F(1, 110)= 38.93, p < .001, partial eta2 = .261), with the number of fixations being higher for 

injury pictures compared to non-injury pictures (M = 17.10, SD = 4.50 vs. M = 15.26, SD = 

4.53). Neither the main effect Group nor the interaction Picture x Group reached statistical 

significance (Group: F(2,110) =.01, p = .988,  partial eta2 < .001; Picture x Group: F(2,110) = 

.150, p = .861,  partial eta2 = .003). 

3.5 Efficacy, Plausibility, and Effort 

For efficacy, the ANOVA indicated a significant main effect for the type of intervention (F(1,80) 

= 50.41, p < .001, partial eta2 = .387). Ratings for expected and perceived efficacy were higher 

in the CR group than in the PP group (for expected efficacy: t(80) = 6.19, p < .001; for perceived 

efficacy, t(80) = 6.58, p < .001; see Table 3).  

The plausibility of the rationale was assessed as higher for CR than PP (t(75.30) = 5.44, p <.001; 

Table 3). The estimated effort to engage in both interventions did not differ between the groups 

(t(74.28) = 0.25, p = .803). 

Table 3. Comparison of Groups: Placebo Pill and Cognitive Reappraisal  

 Placebo  
Pill 

Cognitive 
Reappraisal 

Efficacy (expected) 2.95 (1.84) 5.56 (1.98) 
              (perceived) 2.49 (1.73) 5.44 (2.29) 
Plausibility  4.12 (2.54) 6.85 (1.97) 
Effort 5.90 (3.14) 6.05 2.77) 

4. Discussion 

This eye-tracking study with combined electrocutaneous stimulation explored the effects of 

nondeceptive placebo treatment and cognitive reappraisal on attentional and affective processes 

during visually induced emotional distress. 

It was found that CR produced the predicted changes in participants' self-reports (Gross, 1998; 

Gross, 2015; McRae & Gross, 2020). Specifically, the difference in negative valence when 

looking at images depicting injury vs. those without injury was smaller in the CR group 

compared to the PV group. Consequently, participants engaging in CR experienced the negative 

and neutral stimuli as being more alike than the PV participants. Additionally, only in the PV 
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group, negative valence increased throughout the experiment (as indicated by the pre- and post-

experiment valence measures). In other words, repeated exposure to the images depicting blood 

and mutilation increased the negative mood of the participants who did not employ any 

regulation strategy; in contrast, CR was even characterized by the reverse trend. These findings 

are in line with the well-established beneficial effects of CR (Gross, 1998; Gross, 2015; McRae 

& Gross, 2020; Schienle et al., 2023). 

As hypothesized, both CR and PP exhibited a positive impact on reported arousal levels during 

the viewing of the pictures (e.g., McRae & Gross, 2020; Jurinec & Schienle, 2022). In both 

groups (CR/PP), the differences in ratings of arousal for injury vs. no-injury stimuli were smaller 

than in the PV group.  

The analysis of the eye-tracking data revealed a differential effect of the interventions on total 

fixation duration. CR was associated with more time spent fixating on the injury images relative 

to no injury. This was in line with the prediction (van Reekum et al., 2007; Manera et al., 2024). 

In contrast, the PP group tended to look longer at the non-injured body parts. The latter finding 

is not in line with previous findings on the effects of deceptive placebos (e.g., Gremsl et al., 

2018). In that study, the placebo increased the total fixation duration for negative (relative to 

neutral) images. However, it is important to note that a direct comparison between these 

findings is difficult since Gremsl et al. (2018) presented picture pairs, while the current 

investigation presented individual images sequentially. 

In contrast, the effects observed for the CR group align with previous eye-tracking 

investigations (Manera et al., 2014; van Reekum et al., 2007). In these studies, participants who 

engaged in CR were found to focus their attention on the aversive images and changed their 

style of visual inspection (spending less time looking at the emotional regions of the images). 

The limitations of the eye-tracking glasses employed in this study prevented us from performing 

an area of interest (AOI) analysis, which would have allowed the comparison of fixation counts 

for various sections of the images. Consequently, we were unable to determine whether the CR 

group actively avoided focusing on blood within the images or if the CR instruction (the 

depicted content is not real) led them to engage in a more detailed examination of the blood to 

confirm its artificial nature. In contrast, the PP suggestion "The placebo can help you to reduce 

emotional distress" does not promote in-depth processing of visual stimulus information. 

A very interesting finding was observed concerning the responses to the electrocutaneous 

stimulation, particularly the response omissions. The CR group had the highest number of 

participants who made no omission errors at all, while the maximal number of errors (five 

omissions) was most prevalent in the PP group. A high rate of omission errors is thought to 
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reflect attentional lapses due to task disengagement (Cheyne et al., 2009; Perri et al., 2017). In 

contrast, a low omission rate is considered an index of alertness, a state of active attention 

characterized by high sensory awareness.  

Finally, the present study was able to replicate findings concerning the perceived plausibility and 

efficacy of PP compared to CR (Schienle et al., 2023). In that study, CR was also rated as a more 

plausible and effective intervention than PP. In the current study, commentaries from some 

participants after the experiment indicated that they found the rationale of swallowing a pill 

without any active ingredients to be unconvincing. Thus, for future investigations, it could be 

important to identify nonresponders to this type of placebo treatment beforehand. 

Moreover, future investigations should include physiological measures such as heart rate, or skin 

conductance that are objective indicators of alertness. Alertness refers to a general state of 

vigilance and readiness to respond to stimuli in the environment. It is possible that the placebo 

treatment decreased physiological arousal and associated alertness, which led participants to 

respond less accurately to the mild electrocutaneous stimulation. This is an alternative 

parsimonious explanation of the findings (see Myles & Jonsen, 2023). 

4.1 Strengths and limitations of the present study 

We need to mention the following limitations of the present study. The selected pictures of 

injury inflicted only low levels of emotional distress. This is surprising as some of the pictures 

do show severe damage to the body. The picture set that was used has been validated previously 

(IAPS, Lang et al., 2008), and received higher ratings for negative valence and arousal in other 

samples. One reason for the low negative valence elicited by the pictures in this study may be 

the participants’ relatively low scores on the Mutilation Questionnaire (M = 9 from 30 possible 

points). Participants were informed prior to the experiment that they would be exposed to 

images depicting injuries, as mandated by the ethics committee. This information likely 

contributed to a self-selection bias. Furthermore, static images were presented. The use of 

videos could potentially induce emotional distress more effectively. 

Both ER strategies influenced the affective state in the predicted direction. However, CR was 

perceived as a more effective and plausible method for emotion regulation. Previous research 

has utilized more comprehensive materials, such as reading articles, to provide information on 

the effects and underlying mechanisms of nondeceptive placebos before the experiment (e.g., 

Guevarra et al., 2020). This approach could be necessary because laypersons are often unfamiliar 

with the concept of nondeceptive placebos (Haas et al., 2021). 

Assets of this research include the large sample of participants tested in a controlled laboratory 

environment. The study not only relied on self-reports but also utilized eye-tracking and a 
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reaction-time task to investigate the effects of CR and PP. The study’s findings highlight the 

role of different forms of attention modification in emotion regulation (Myles, 2021). 

5. Conclusion 

CR and PP exerted a protective effect against emotional distress. However, attentional processes 

differed between the two regulation strategies. While CR heightened visual attention to the 

aversive images and alertness, a reverse pattern was found for PP. 

Future research now needs to investigate which specific individual characteristics (e.g., 

individual goals, preferences for using specific regulation techniques) and context variables (e.g., 

situations/ stressors) are associated with greater regulation success concerning PP and CR. 

Moreover, to assess the clinical implications of the present findings, subsequent studies should 

target patients with blood-injury phobia. This patient group may profit more from the 

nondeceptive placebo treatment than the low-fearful participants of the present investigation. 

Existing evidence has already demonstrated that the effects of nondeceptive placebos tend to 

be more pronounced in clinical as opposed to nonclinical samples (Buergler et al., 2023). 

Ethical approval 

The study followed the Declaration of Helsinki and received approval from the ethics 

committee of the University of Graz (G2.39/82/63 ex2022/23). The study was preregistered at 

the German Clinical Trials Register (https://drks.de/search/de/trial/DRKS00031578, 

25/04/2023). 

Informed Consent Statement 

Informed consent was obtained from all subjects involved in the study. 

Data Availability Statement 

Data are available from the corresponding author via email 

Conflict of interest statement 

The authors declare no conflict of interest. 

Authors’ Contribution 

Conceptualization, AS; formal analysis (eye-tracking), J.P.; investigation, K.H., W.K.; writing—

original draft preparation, A.S.; writing—review and editing, J.P., K.H., W.K., All authors have 

read and agreed to the published version of the manuscript. 

 

  



 

MJCP|12, 1, 2024 Attention effects of nondeceptive placebos and cognitive reappraisal 

15 

 

References 

1. Aldao, A.; Nolen-Hoeksema, S. Schweizer S. (2010). Emotion-regulation strategies across psychopathology: 

A meta-analytic review. Clinical Psychology Review, 30, 217-37. https://doi.org/10.1016/j.cpr.2009.11.004  

2. Bardeen, J.R.; Daniel, T.A. (2017). An eye-tracking examination of emotion regulation, attentional bias, and 

pupillary response to threat stimuli. Cognitive Therapy and Research, 41, 853–866.  

https://doi.org/10.1007/s10608-017-9860  

3. Bebko, G.M.; Franconeri, S.L.; Ochsner, K.N.; Chiao, J.Y. (2014). Attentional deployment is not necessary 

for successful emotion regulation via cognitive reappraisal or expressive suppression. Emotion, 14, 504-512.  

https://doi.org/10.1037/a0035459  

4. Bortolla, R., Spada, G. E., Lazzarino, E., & Maffei, C. (2023). Eye-tracking patterns in borderline personality 

disorder: findings from a relational dot-probe task. Mediterranean Journal of Clinical Psychology, 11(1).  

https://doi.org/10.13129/2282-1619/mjcp-3638  

5. Brockman, R., Ciarrochi, J., Parker, P., Kashdan, T. (2016). Emotion regulation strategies in daily life: 

mindfulness, cognitive reappraisal and emotion suppression. Cognitive Behaviour Therapy, 1-7. 

http://dx.doi.org/10.1080/16506073.2016.1218926 

6. Buergler, S., Sezer, D., Gaab, J., Locher, C. (2023). The roles of expectation, comparator, administration 

route, and population in open-label placebo effects: A network meta-analysis. Scientific Reports, 13(1), 11827.  

https://10.1038/s41598-023-39123-4  

7. Cheyne, A.; Solman, J.; Carriere, G.J.; Smilek, D. (2009). Anatomy of an error: A bidirectional state model of 

task engagement/ disengagement and attention-related errors. Cognition, 111, 98–113.  

https://doi.org/10.1016/j.cognition.2008.12.009 

8. Daros, A.R., Haefner, S.A., Asadi, S. (2021). A meta-analysis of emotional regulation outcomes in 

psychological interventions for youth with depression and anxiety. Nature Human Behavior 5, 1443–1457.  

https://doi.org/10.1038/s41562-021-01191-9  

9. Faul, F.; Erdfelder, E.; Lang, A.G.; Buchner, A. (2007). G*Power 3: A flexible statistical power analysis 

program for the social, behavioral, and biomedical sciences. Behavior Research Methods, 39, 175–191.  

https://doi.org/10.3758/BF03193146  

10. Fiaschi, M. D., Voltolini, S., Velotti, P., & Bizzi, F. (2019). Nocebo effect in patients with adverse drug 

reactions: The role of emotion regulation. Mediterranean Journal of Clinical Psychology, 7(3).  

https://doi.org/10.6092/2282-1619/2019.7.2182  

11. Gratz, K.L., Weiss, N.H., Tull, M.T. (2015). Examining emotion regulation as an outcome, mechanism, or 

target of psychological treatments, Current Opinion in Psychology, 3, 85-90. 

https://doi.org/10.1016/j.copsyc.2015.02.010. 

12. Gratz, K. L., & Roemer, L. (2004). Multidimensional assessment of emotion regulation and dysregulation: 

Development, factor structure, and initial validation of the difficulties in emotion regulation scale. Journal of 

Psychopathology and Behavioral Assessment, 26(1), 41–54. https://doi.org/10.1023/b:joba.0000007455.08539.94  

13. Gremsl, A.; Schwab, D.; Höfler, C.; Schienle, A. (2018). Placebo effects in spider phobia: An eye-tracking 

experiment. Cognition and Emotion, 32, 1571–1577. https://doi.org/10.1080/02699931.2017.1422698  

https://doi.org/10.1016/j.cpr.2009.11.004
https://doi.org/10.1007/s10608-017-9860
https://doi.org/10.1037/a0035459
https://doi.org/10.13129/2282-1619/mjcp-3638
http://dx.doi.org/10.1080/16506073.2016.1218926
https://10.0.4.14/s41598-023-39123-4
https://doi.org/10.1016/j.cognition.2008.12.009
https://doi.org/10.1038/s41562-021-01191-9
https://doi.org/10.3758/BF03193146
https://doi.org/10.6092/2282-1619/2019.7.2182
https://doi.org/10.1016/j.copsyc.2015.02.010
https://doi.org/10.1023/b:joba.0000007455.08539.94
https://doi.org/10.1080/02699931.2017.1422698


 
MJCP|12, 1, 2024 Schienle et al. 

16 

 

14. Gross, J. J.; John, O. P. (2003). Individual differences in two emotion regulation processes: Implications for 

affect, relationships, and well-being. JPSP, 85, 348–362. https://doi.org/10.1037/0022-3514.85.2.348  

15. Gross, J.J. (1998). The emerging field of emotion regulation: an integrative review. Reviews in General Psychology, 

2, 271–299. http://dx.doi.org/10.1037/1089-2680.2.3.271 

16. Gross, J.J. (2015) Emotion Regulation: Current Status and Future Prospects, Psychological Inquiry, 26:1, 1-26. 

10.1080/1047840X.2014.940781 

17. Guevarra, D.A., Moser, J.S., Wager, T.D. (2020). Placebos without deception reduce self-report and neural 

measures of emotional distress. Nature Communications 11, 3785.  

https://doi.org/10.1038/s41467-020-17654-y 

18. Haas, J. W., Rief, W. & Doering, B. K. (2021). Open-label placebo treatment: Outcome expectations and 

general acceptance in the lay population. International Journal of Behavioral Medicine. 28(4), 444–454. 

https://doi.org/10.1007/s12529-020-09933-1  

19. Höfler, C., Gremsl, A., Schienle, A. (2018). Nocebo and pseudo-neglect: Paradoxical effects detected with 

eye-tracking. International Journal of Psychophysiology, 125, 29-34.  

https://doi.org/10.1016/j.ijpsycho.2018.01.014  

20. Höfler, C., Potthoff, J. and Schienle, A. (2019). A Direct Comparison of Placebo and Nocebo Effects on 

Visuospatial Attention: An Eye-Tracking Experiment. Frontiers in Psychiatry, 10:446.  

https://doi.org/10.3389/fpsyt.2019.00446  

21. Hu T, Zhang D, Wang J, Mistry R, Ran G, Wang X. (2014). Relation between emotion regulation and mental 

health: a meta-analysis review. Psychological Reports, 114, 341-62.  

https://doi.org/10.2466/03.20.PR0.114k22w4  

22. Iannattone, S., Malerba, A., Carloni, C., Farina, A., Cardi, V., & Bottesi, G. (2023). The association between 

intolerance of uncertainty, emotion dysregulation, and anxiety in Italian non-clinical pre-adolescents and 

adolescents. Mediterranean Journal of Clinical Psychology, 11(2).  

https://doi.org/10.13129/2282-1619/mjcp-3664  

23. Jurinec, N., & Schienle, A. (2022). Effects of placebos vs. SMS reminders on homework compliance in 

cognitive behavioral therapy for depression: a randomized trial. Mediterranean Journal of Clinical Psychology, 10(3). 

https://doi.org/10.13129/2282-1619/mjcp-3455  

24. Kaptchuk, TJ, Friedlander E, Kelley JM, Sanchez MN, Kokkotou E, Singer JP. (2010). Placebos without 

deception: a randomized controlled trial in irritable bowel syndrome. PLoS ONE, 5:e15591.  

https://doi.org/10.1371/journal.pone.0015591  

25. Kleinknecht, R.A.; Thorndike, R.M. (1990). The Mutilation Questionnaire as a predictor of blood/injury fear 

and fainting. Behavior Research and Therapy, 28, 429-37. https://doi.org/10.1016/0005-7967(90)90163  

26. Koole, S.L. (2009). The psychology of emotion regulation: an integrative review. Cognition and Emotion, 23, 4–

41. http://dx.doi.org/10.1080/02699930802619031. 

27. Koval, P., Kalokerinos, E.K., Greenaway, K.H., Medland, H., Kuppens, P., Nezlek, J.B., Hinton J.D.X., 

Gross J.J. (2023). Emotion regulation in everyday life: Mapping global self-reports to daily processes. Emotion, 

23(2):357-374. https://doi.org/10.1037/emo0001097  

https://doi.org/10.1037/0022-3514.85.2.348
http://dx.doi.org/10.1037/1089-2680.2.3.271
https://doi.org/10.1038/s41467-020-17654-y
https://doi.org/10.1007/s12529-020-09933-1
https://doi.org/10.1016/j.ijpsycho.2018.01.014
https://doi.org/10.3389/fpsyt.2019.00446
https://doi.org/10.2466/03.20.PR0.114k22w4
https://doi.org/10.13129/2282-1619/mjcp-3664
https://doi.org/10.13129/2282-1619/mjcp-3455
https://doi.org/10.1371/journal.pone.0015591
https://doi.org/10.1016/0005-7967(90)90163
http://dx.doi.org/10.1080/02699930802619031
https://doi.org/10.1037/emo0001097


 

MJCP|12, 1, 2024 Attention effects of nondeceptive placebos and cognitive reappraisal 

17 

 

28. Kraiss, J.T., ten Klooster, P.M., Moskowitz, J.T., Bohlmeijer, E.T. (2020). The relationship between emotion 

regulation and well-being in patients with mental disorders: A meta-analysis, Comprehensive Psychiatry, 102, 

152189. https://doi.org/10.1016/j.comppsych.2020.152189  

29. Lang, P. J.; Bradley, M. M.; Cuthbert, B. N. (2008). International Affective Picture System (IAPS): Affective 

ratings of pictures and instruction manual, Technical Report A-8, Gainesville, FL: University of Florida. 

30. Low RST, Overall NC, Chang VT, Henderson AME, Sibley CG. (2021). Emotion regulation and 

psychological and physical health during a nationwide COVID-19 lockdown. Emotion. 21(8):1671-1690.  

https://doi.org/10.1037/emo0001046  

31. Magalhães, T., Teixeira, R. J., Vitória, P., Nunes, C., Meireles, A., Marques, M. V., ... & Brandão, T. (2023). 

Interference of difficulties in mindful acceptance and emotional intelligence, added to perseverative negative 

thinking, in emotional balance: A study with a low/high emotional symptomatology clinical sample. 

Mediterranean Journal of Clinical Psychology, 11(3). https://doi.org/10.13129/2282-1619/mjcp-3862  

32. Manera, V.; Samson, A.C.; Pehrs, C.; Lee, I.A.; Gross, J.J. (2014). The eyes have it: The role of attention in 

cognitive reappraisal of social stimuli. Emotion, 14, 833–839. https://doi.org/10.1037/a0037350 

33. McRae, K., & Gross, J. J. (2020). Emotion regulation. Emotion, 20(1), 1-9.  

https://doi.org/10.1037/emo0000703 

34. Myles, L., & Johnson, P. (2023). Parsimony: A Forgotten Principle in Clinical Psychology and Classics. 

Mediterranean Journal of Clinical Psychology, 11(3). https://doi.org/10.13129/2282-1619/mjcp-3715 

35. Myles, L.A.M. (2021). The Emerging Role of Computational Psychopathology in Clinical Psychology. 

Mediterranean Journal of Clinical Psychology, 9(1). https://doi.org/10.6092/2282-1619/mjcp-2895C   

36. Perri, R.L., Spinelli, D. & Di Russo, F. (2017). Missing the Target: the Neural Processing Underlying the 

Omission Error. Brain Topography, 30, 352–363. https://doi.org/10.1007/s10548-017-0545-3  

37. Potthoff, J., Jurinec, N., Schienle, A. (2019). Placebo Effects on Visual Food Cue Reactivity: An Eye-

Tracking Investigation. Frontiers in Psychiatry, 10, 525. https://doi.org/10.3389/fpsyt.2019.00525. 

38. Potthoff, J., Herrmann, C., Schienle, A. (2024). Cookie cravings – Examining the impact of sugar content 

information on Christmas treat preferences via mobile eye-tracking. Acta Psychologica, 245, 104213.  

https://doi.org/10.1016/j.actpsy.2024.104213  

39. Riepenhausen, A., Wackerhagen, C., Reppmann, Z. C., Deter, H.-C., Kalisch, R., Veer, I. M., & Walter, H. 

(2022). Positive cognitive reappraisal in stress resilience, mental health, and well-being: A comprehensive 

systematic review. Emotion Review, 14(4), 310–331. https://doi.org/10.1177/17540739221114642  

40. Schienle, A., Kogler, W. & Wabnegger, A. (2023). A randomized trial that compared brain activity, efficacy 

and plausibility of open-label placebo treatment and cognitive reappraisal for reducing emotional distress. 

Scientific Reports, 13, 13998. https://doi.org/10.1038/s41598-023-39806-y  

41. Schienle, A.; Gremsl, A.; Übel, S.; Körner, C. (2016). Testing the effects of a disgust placebo with eye tracking. 

International Journal of Psychophysiology, 101, 69-75. https://doi.org/10.1016/j.ijpsycho.2016.01.001 

42. Sloan, E., Hall, K., Moulding, R., Bryce, S., Mildred, H., Staiger, P.K. (2017). Emotion regulation as a 

transdiagnostic treatment construct across anxiety, depression, substance, eating and borderline personality 

disorders: A systematic review. Clinical Psychology Review, 57, 141-163, https://doi.org/10.1016/j.cpr.2017  

https://doi.org/10.1016/j.comppsych.2020.152189
https://doi.org/10.1037/emo0001046
https://doi.org/10.13129/2282-1619/mjcp-3862
https://doi.org/10.1037/a0037350
https://doi.org/10.1037/emo0000703
https://doi.org/10.13129/2282-1619/mjcp-3715
https://doi.org/10.6092/2282-1619/mjcp-2895C
https://doi.org/10.1007/s10548-017-0545-3
https://doi.org/10.3389/fpsyt.2019.00525
https://doi.org/10.1016/j.actpsy.2024.104213
https://doi.org/10.1177/17540739221114642
https://doi.org/10.1038/s41598-023-39806-y
https://doi.org/10.1016/j.ijpsycho.2016.01.001
https://doi.org/10.1016/j.cpr.2017


 
MJCP|12, 1, 2024 Schienle et al. 

18 

 

43. Strauss, G. P.; Ossenfort, K. L.; Whearty, K. M. (2016). Reappraisal and distraction emotion regulation 

strategies are associated with distinct patterns of visual attention and differing levels of cognitive demand. 

PLoS One, 11. https://psycnet.apa.org/doi/10.1371/journal.pone.0162290 

44. Tsujimoto, M., Saito, T., Matsuzaki, Y. (2024). Role of Positive and Negative Emotion Regulation in Well-

being and Health: The Interplay between Positive and Negative Emotion Regulation Abilities is Linked to 

Mental and Physical Health. Journal of Happiness Studies 25, 25.  

https://doi.org/10.1007/s10902-024-00714-1  

45. van Reekum, C. M.; Johnstone, T.; Urry, H. L.; Thurow, M. E., Schaefer, H. S.; Alexander, A. L.; Davidson, 

R. J. (2007). Gaze fixations predict brain activation during the voluntary regulation of picture-induced 

negative affect. NeuroImage, 36, 1041–1055. https://doi.org/10.1016/j.neuroimage.2007.03.052 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 

 

©2024 by the Author(s); licensee Mediterranean Journal of Clinical 
Psychology, Messina, Italy. This article is an open access article, licensed 
under a Creative Commons Attribution 4.0 Unported License. 
Mediterranean Journal of Clinical Psychology, Vol. 12, No. 1 (2024).  

International License (https://creativecommons.org/licenses/by/4.0/). 

DOI: 10.13129/2282-1619/mjcp-4033 
  

https://psycnet.apa.org/doi/10.1371/journal.pone.0162290
https://doi.org/10.1007/s10902-024-00714-1
https://doi.org/10.1016/j.neuroimage.2007.03.052


 

MJCP|12, 1, 2024 Attention effects of nondeceptive placebos and cognitive reappraisal 

19 

 

Supplementary Materials 

 

Supplementary Figure S1: Images with and without injury (examples) 

 


