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Description
The direction of attention toward people of a smaller body size is associated with higher rates of body dissatisfaction (Moussally et al., 2016) and the tendency to perceive smaller bodies as “normal” sized (Stephen, Sturman et al., 2018). In a previously preregistered online experiment, we investigated whether an attentional bias modification task—the Dot Probe task—could be used to alter 1) attention to high vs low fat body stimuli, 2) the body size perceived as “normal”, and 3) body dissatisfaction (House et al., 2019). The results did not provide evidence for the Dot Probe task influencing attention, body size perception, or body dissatisfaction. In line with previous experiments, the stimulus onset asynchrony (SOA) of the body stimuli during the Dot Probe task was 500ms (Dondzilo et al., 2018; Moussally et al., 2016). However, this SOA is a long enough time period to allow for multiple eye-movements and shifts in overt attention. A shorter SOA is required to reduce the effects of eye-movements and to measure covert, rather than overt, attention. Research also indicates that Dot Probe tasks with shorter SOAs produce more reliable data (Chapman et al., 2019). In the present experiment, we will repeat the online experiment conducted by House et al (2019); however, the SOA of the body stimuli during the Dot Probe task will be 100ms instead of 500ms. 
This registration details the methodology and planned data analysis for the present experiment (SOA = 100ms), as well as the planned data analysis for comparing the results of the present experiment (SOA = 100ms) with the results of the previously conducted online experiment by House et al (2019; SOA = 500ms). This research will further our understanding of the relationship between attention, body perception, and body dissatisfaction, and will inform the use of attentional bias modification tasks as potential interventions for body image disturbances.
Hypotheses
Hypothesis 1 (directional): Participants trained to attend to low (high) fat body stimuli will exhibit a greater attentional bias to low (high) fat body stimuli after the training than before. 
Hypothesis 2 (directional): Participants trained to attend to low (high) fat body stimuli will perceive lower (higher) fat body stimuli as “normal” after the training than before. 
Hypothesis 3 (directional): Participants trained to attend to low (high) fat body stimuli will exhibit higher (lower) body dissatisfaction after the training than before. 
Hypothesis 4 (directional): Participants in the present experiment will show greater changes in attentional bias, body adaptation, and body dissatisfaction than participants in the online experiment conducted by House et al (2019).
Design Plan
Study type
Experiment - A researcher randomly assigns treatments to study subjects, this includes field or lab experiments. This is also known as an intervention experiment and includes randomized controlled trials.
Blinding
For studies that involve human subjects, they will not know the treatment group to which they have been assigned.
Is there any additional blinding in this study?
No
Study design
All participants will have their attention modified using a training version of the Dot Probe task. To assess the effect of the training Dot Probe task, participants will have their attentional bias, body size adaptation, and body dissatisfaction measured before and after completing the training Dot Probe task. The between-participants independent variable is the body size of the stimuli that the participants are trained to attend toward. Half of the participants will be trained to attend toward high fat body stimuli using Dot Probe training trials in which the probe replaces the high fat body stimuli on 100% of the trials. The other half of the participants will be trained to attend toward low fat body stimuli using Dot Probe training trials in which the probe replaces the low fat body stimuli on 100% of the training trials. The three dependent variables are as follows: 
Primary Outcome: Change in attentional bias (ΔAB) 
To measure attentional bias, all participants will complete a pre- and post-training assessment version of the Dot Probe task. During the pre- and post-training Dot Probe trials, the location of the probe will be randomised so that the probe has an equal probability of replacing each body stimulus. Therefore, the pre- and post-training Dot Probe trials are used to measure, rather than train, participants’ attentional bias. Participant response times will be used to calculate a pre- and post-training attentional bias score. ΔAB will be calculated by subtracting the pre-training attentional bias score from the post-training attentional bias score. 
Secondary Outcome 1: Change in point of subjective normality (ΔPSN) 
To measure body size adaptation, all participants will use a method of adjustment task to indicate the body size that they perceive as most “normal”—the point of subjective normality (PSN). This task will be completed pre- and post-training. ΔPSN will be calculated by subtracting the pre-training PSN score from the post-training PSN score. 
Secondary Outcome 2: Change in body dissatisfaction (ΔBD) 
All participants will complete a body shape satisfaction scale pre- and post-training. ΔBD will be calculated by subtracting the pre-training body dissatisfaction score from the post-training body dissatisfaction score. 
The pre-training measures will be completed in the following order by all participants: body shape satisfaction scale; PSNs; assessment Dot Probe. After completing the pre-training measures, participants will complete the training Dot Probe task. Following the training Dot Probe task, all participants will complete the post-training body shape satisfaction scale. Then they will simultaneously complete the post-training Dot Probe trials and post-training PSN trials in an interwoven order i.e. 1 PSN trial, then 8 Dot Probe trials, then 1 PSN trial, then 8 Dot Probe trials, and so on. The interwoven order of the post-training PSN and Dot Probe trials will be counterbalanced so that half of participants start with 1 PSN trial (followed by 8 Dot Probe trials, and so on) and half of participants start with 8 Dot Probe trials (followed by 1 PSN trial, and so on). The post-training measures use this order because the post-training Dot Probe trials will direct participants’ attention towards both high and low fat body stimuli which could reduce potential body size adaptation induced by the training Dot Probe task. An interwoven order should minimise order effects and increase the likelihood of detecting an effect for body size adaptation. 
No files selected
Randomization
For each experiment, the body size that participants are trained to attend toward (high versus low fat) will be block randomised using Gorilla’s randomisation node with a balanced 5:5 ratio.
Sampling Plan
Existing Data
Registration prior to creation of data
Explanation of existing data
The data for the present experiment have not yet been collected. However, an additional stage of data analysis outlined in this registration involves comparing the results of the present experiment with the results of the previously preregistered online experiment (N = 150) conducted by House et al (2019). The data collected by House et al (2019) were collected and analysed in February-April 2020 as part of a separate standalone study.
Data collection procedures
We aim for recruitment and data collection to take place between July 2020 and July 2021. Participants will access the experiment via a hyperlink and will complete the experiment online using the program Gorilla (https://gorilla.sc/). Self-selection sampling will be used to recruit participants who respond to advertisements on Macquarie University’s SONA study signup system. These participants will be reimbursed with one hour of course credit for participation. Self-selection sampling will also be used to recruit participants who respond to advertisements on Prolific (https://www.prolific.co/). These participants will be reimbursed with the recommended hourly rate offered by Prolific. The sample will be restricted to Caucasian women aged 18-35 years. This restriction will be outlined in the experiment advertisements and will be communicated to respondents who express an interest in participating. Only participants who confirm that they meet these criteria will be able to sign up to the experiment on SONA and Prolific. At the start of each experiment, participants will be also be asked to provide their age, gender, and ethnicity, and any participants who do not identify as Caucasian women aged 18-35 years will have their data excluded from analysis. 
No files selected
Sample size
We aim to recruit 150 participants (75 participants per condition). If participants are excluded from analysis, then additional participants will be recruited to meet the target sample size. 
Sample size rationale
A power analysis was conducted using G*Power v3.1.9.2 to determine the required sample size to detect an effect for the primary outcome (ΔAB). This experiment is based on the Dot Probe task designed by Dondzilo et al. (2018) who found a medium effect size (d = 0.49) for ΔAB when participants were trained to attend toward low fat bodies. Initially reported effect sizes tend to be larger than population effect sizes due to regression towards the mean and the tendency of journals to favour the publication of significant effects. To account for this potential overestimation, the power analysis for the present experiment used the effect size found by Dondzilo et al. (2018) and reduced it by a third (to d = 0.33). The power analysis showed that 75 participants were required per condition to provide the main analyses (one sample t-tests) with 80% power to detect an effect at an alpha level of 5%. 
Stopping rule
Data collection will be terminated once the target sample size has been recruited or on July 31st 2021. 
Variables
Manipulated variables
The manipulated variable is the size of the body stimuli that participants are trained to attend toward (high versus low fat). To create the high and low fat body stimuli, ten photographs have been obtained from previous research on female Caucasian participants who provided written consent for their photographs to be used in future research. For each identity, Psychomorph was used to create a high and low fat version based on prototypes that differed in body fat mass by 12kg (Sturman et al., 2017). All body stimuli used in the current experiment will have their face covered with a black square to prevent adaptation to facial rather than body size. Participants will have their attention trained using a training Dot Probe task that is based on the version used by Dondzilo et al. (2018). The task consists of 360 trials. Each trial starts with a fixation cross presented in the centre of the computer screen for 1000ms. The fixation cross then disappears, and two body stimuli (one high fat and one low fat version of the same identity) are presented simultaneously for 100ms. Each body stimulus is presented at random either on the left or right of the fixation cross. The body stimuli then disappear and a probe is presented (either the letter “p” or “q”). For participants trained to attend to high (low) fat body stimuli, the probe will be located in the position previously occupied by the high (low) fat body stimulus on all 360 trials. Participants are instructed to identify the letter as quickly and accurately as possible, by pressing the appropriate keys (“p” or “q”) on the keyboard. The 360 training trials will be presented in 6 blocks of 60 trials. The 60 trials per block involve the 10 body stimulus pairs each presented 3 times with the ‘p’ probe and 3 times with the ‘q’ probe. For each block, the order of these 60 trials will be randomised. Between each block, participants will be given a fifteen second break. 
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Measured variables
Change in attentional bias (ΔAB): 
To measure attentional bias, all participants will complete a pre- and post-training assessment version of the Dot Probe task. The pre- and post-training Dot Probe trials are identical to the training Dot Probe trials; however, the location of the probe (left vs right) will be randomised separately to the body stimuli. Therefore, for each trial the probe has an equal probability of appearing in the location previously occupied by each body stimulus. The body stimuli for the pre- and post-training Dot Probe trials will be a different set of ten identities to those used for the training Dot Probe task; however, the stimuli have been obtained using the same approach. For the pre-training Dot Probe trials, participants will complete 80 trials presented one after another in a random order. The 80 trials include 10 body stimulus pairs each being presented 4 times with the ‘p’ probe and 4 times with the ‘q’ probe. The post-training Dot Probe trials will also consist of 80 trials; however, the trials will be presented in 10 blocks of 8 trials (see section titled 'Study design'). The 8 trials for each block will be selected from the 80 pre-training trials at random. Participant response times will be used to calculate a pre- and post-training Dot Probe attentional bias score (see section titled 'Indices'). ΔAB will be calculated by subtracting the pre-training Dot Probe attentional bias score from the post-training Dot Probe attentional bias score; therefore, a positive (negative) ΔAB means that participants directed more attention toward low (high) fat body stimuli after the training than before. 

Change in point of subjective normality (ΔPSN): 
To measure body size adaptation, participants’ PSNs will be obtained with a version of the method of adjustment task used by Stephen, Bickersteth et al (2016). During the task, participants will be presented with ten body stimuli one at a time in a random order. The ten body stimuli be the same identities as those used for the pre- and post-training Dot Probe trials and therefore will be different identities to those used for the training Dot Probe task. From each identity’s original photograph, a further 12 images have been made using Psychomorph to vary the body fat mass ±6 equidistant increments from the original photograph up to and including the high and low fat versions used for the pre- and post-training Dot Probe tasks (Sturman et al., 2017). These thirteen versions of each identity will be used to measure participants’ PSN scores. Participants will initially be presented at random with one of the thirteen versions of a single identity. Participants will then be able to cycle through the 13 versions of the identity by pressing ‘p’ on the keyboard to move to the next largest version of the body and pressing ‘q’ on the keyboard to move to the next smallest version of the body. Once participants reach the largest body size, pressing ‘p’ will move them to the smallest version of the body. Likewise, once participants reach the smallest body size, pressing ‘q’ will move them to the largest version of the body. Therefore, participants will be able to manipulate the person’s body size by continually cycling through the thirteen versions of the identity. Participants will be instructed to click the mouse to select the version of the body that they think looks the most “normal”. Clicking the mouse will move the participant onto the next identity, and the participant will be able to repeat the process until they have selected a “normal” body size for each of the 10 identities. The mean fat mass chosen as “normal” for the 10 identities will be calculated to produce each participant’s PSN score. This task will be completed pre- and post-training. ΔPSN will be calculated by subtracting the pre-training PSN score from the post-training PSN score. A positive (negative) ΔPSN means that the body size participants perceived to be “normal” was higher (lower) after the training than before. 
Change in body dissatisfaction (ΔBD): 
Body dissatisfaction will be measured using a modified version of the body shape satisfaction scale originally designed by Pingitore et al (1997). The scale requires participants to rate their satisfaction with eighteen parts or features of their body. Participants are asked to respond based on their feelings “at this moment” to increase the likelihood of detecting changes in state body dissatisfaction caused by the training Dot Probe task (Thompson, 2004). Participants’ responses will be measured using a slider scale rather than a Likert scale to minimise the likelihood that participants will remember and reproduce their pre-training responses when completing the post-training scale. Response options for each of the eighteen items will range from 0-100 (100 as “Very dissatisfied” and 0 as “Very satisfied”). A body dissatisfaction score will be calculated by summating the responses for all eighteen items; therefore, a higher score will indicate greater body dissatisfaction. All participants will complete the body shape satisfaction scale pre- and post-training. ΔBD will be calculated by subtracting the pre-training body dissatisfaction score from the post-training body dissatisfaction score. A positive (negative) ΔBD means that participants’ body dissatisfaction has increased (decreased). 
Additional measures: 
At the start of the experiment, participants will provide their age and self-report their height and weight for their BMI to be calculated (kg/m²). Any analysis conducted with these data will be exploratory rather than confirmatory. 
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Indices
Change in attentional bias (ΔAB): 
To calculate the pre- and post-training Dot Probe attentional bias scores, mean response times will be calculated for pre- and post-training trials where participants responded correctly. The mean response times will be substituted into the following formula using low fat body stimuli as the target (MacLeod & Mathews, 1988): [(left probe/right target – left probe/left target) + (right probe/left target – right probe/right target)]/2. The ‘left probe/right target’ refers to the mean response time when the probe is located in the left area but the low fat body stimuli is located in the right area, and so on. A positive attentional bias score represents an attentional bias to low fat body stimuli and a negative attentional bias score represents an attentional bias to high fat body stimuli. ΔAB will be calculated by subtracting the pre-training Dot Probe attentional bias score from the post-training Dot Probe attentional bias score. 
Change in point of subjective normality (ΔPSN): 
The pre- and post-training PSN scores will be calculated by averaging the fat mass chosen as “normal” for the 10 identities. ΔPSN will be calculated by subtracting the pre-training PSN score from the post-training PSN score. 
Change in body dissatisfaction (ΔBD): 
To calculate a body dissatisfaction score, participant responses for all eighteen items on the body shape satisfaction scale will be summated; therefore, a higher score will indicate greater body dissatisfaction. ΔBD will be calculated by subtracting the pre-training body dissatisfaction score from the post-training body dissatisfaction score. 
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Analysis Plan
Statistical models
To test Hypotheses 1-3, bootstrapped one-sample t-tests for each condition (high fat and low fat conditions) and for each dependent variable (ΔAB, ΔPSN, and ΔBD) will be conducted against a value of zero to analyse the effect of the training Dot Probe on ΔAB, ΔPSN, and ΔBD. Hypothesis 1 will be supported if participants trained to attend to low (high) fat body stimuli demonstrate a significantly positive (negative) ΔAB. Hypothesis 2 will be supported if participants trained to attend to low (high) fat body stimuli demonstrate a significantly negative (positive) ΔPSN. Hypothesis 3 will be supported if participants trained to attend to low (high) fat body stimuli demonstrate a significantly positive (negative) ΔBD. 
To test Hypothesis 4, data collected in the present experiment will be compared to data collected in the online experiment conducted by House et al (2019). Each experiment used the same experiment design and methodology; however, the SOA of the body stimuli for each Dot Probe trial in the present experiment was 100ms, as opposed to 500ms used in the experiment conducted by House et al (2019). To compare the results of the experiments, three 2x2 between-participant ANOVAs will be conducted—one ANOVA for each dependent variable (ΔAB, ΔPSN, and ΔBD). For each ANOVA, the first independent variable will be the body size targeted in the attention training (high vs low fat). The second independent variable will be the SOA of the body stimuli during the Dot Probe tasks (100ms for the present experiment vs 500ms for the experiment by House et al., 2019). For each ANOVA, a significant interaction will be followed by bootstrapped independent t-tests to compare the four conditions. Hypothesis 4 will be supported if participants in the present experiment (SOA = 100ms) who were trained to attend towards low (high) fat bodies demonstrate a significantly higher (lower) ΔAB, a significantly lower (higher) ΔPSN, and a significantly higher (lower) ΔBD than participants in the experiment conducted by House et al (2019; SOA = 500ms). In the case of an ANOVA producing all non-significant results, then a Bayesian version of the ANOVA will be conducted using the JASP default prior (Cauchy prior, r=0.707; JASP Team, 2020) to determine the level of support for the null hypothesis. 
No files selected
Transformations
N/A
Inference criteria
A standard p<.05 criterion will be used to interpret the results of the one sample t-tests and the ANOVAs. The Holm-Bonferroni method will be used to adjust for multiple comparisons (Holm, 1979). For the Bayesian ANOVAs, a Bayes factor between 3 and 10 will be interpreted as moderate evidence for the alternative hypothesis, a Bayes factor between 1 and 3 will be interpreted as anecdotal evidence for the alternative hypothesis, a Bayes factor between 1/3 and 1 will be interpreted as anecdotal evidence for the null hypothesis, and a Bayes factor between 1/3 and 1/10 will be interpreted as moderate evidence for the null hypothesis (Jeffreys, 1961; Lee & Wagenmakers, 2014).  
Data exclusion
Participants will be excluded from the analysis if they terminate the experiment before completion, take longer than 90 minutes to complete the experiment, or if their response accuracy is less than 60% on the pre-and post-training Dot Probe trials. Individual pre- and post-training Dot Probe trials will also be excluded from analysis if the participant’s reaction time is less than 200ms or more than 2.5 standard deviations above the participant’s mean reaction time. 
Missing data
Casewise deletion will be used to handle missing data.
Exploratory analysis
N/A
Other
Other
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