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1) Have any data been collected for this study already?

No, no data have been collected for this study yet.

2) What's the main question being asked or hypothesis being tested in this study?

H1: self-reported sleep health will be negatively associated with hallucinatory experiences; good sleep health will be associated with fewer reported

hallucinatory experiences, while poor sleep health will be associated with greater reported hallucinatory experiences.

H2: sleep health will be associated with cognitive control variables:

-	H2a: negatively associated with false alarms on the intentional inhibition task

-	H2b: positively associated with mean digit span on the working memory task

-	H2c: negatively associated with intrusive thoughts as assessed by the Thought Control Ability Questionnaire

H3: hallucinatory experiences will be associated with cognitive control variables:

-	H3a: positively associated with false alarms on the intentional inhibition task

-	H3b: negatively associated with mean digit span on the working memory task

-	H3c: positively associated with intrusive thoughts as assessed by the Thought Control Ability Questionnaire

H4: dependent on associations observed in H1-3, cognitive control variables will mediate the association between sleep health and hallucinatory

experiences.

3) Describe the key dependent variable(s) specifying how they will be measured.

- Sleep Health: measured using the 14-item Sleep Health Index (SHI; Knutson et al., 2017). The variable will be defined as the sum of responses to all

questions. A higher score indicates higher sleep health.

- Hallucinatory Experiences: measured using the Multi-Modality Unusual Sensory Experiences Questionnaire (MUSEQ; Mitchell et al., 2017); this contains

six subscales for each sensory modality: auditory, visual, olfactory, gustatory, bodily sensations, and sensed presence. An overall score for each participant

will be calculated by summing the responses for all items in all subscales.

- Intrusive cognitions: the 25-item Thought Control Ability Questionnaire (TCAQ; Luciano et al., 2005) will be used. The variable will be the total score

obtained from the Likert answers on this questionnaire.

- Intentional inhibition: the Inhibition of Currently Irrelevant Memories task (ICIM) will be used. For this task, participants will attempt to learn to recognise

a series of black and white picture targets within set rounds, and then, in subsequent rounds, must ignore the impulse to respond to targets from previous

rounds. For a full description of this task protocol, see Alderson-Day and colleagues (2019). Participants will complete three blocks of the task. The resulting

intentional inhibition variable will be defined as the number of false alarm responses made across blocks 2 and 3, summed. A false alarm response is

defined as a trial on which participants respond that an image was repeated, on a trial in which the image was presented for the first time.

- Working memory: to measure working memory capacity, a Backward Digit Span task (BDST) will be used. Participants are presented with a series of digits

and must respond correctly and feed the correct repetition back. Digit span will be calculated using the method outlined by Woods et al. (2011);

specifically, it will be calculated by summing the hit rate for each list length (proportion of correct trials for each list length, between 0 and 1), added to a

baseline value of 1.5 (the smallest list length minus 0.5).

4) How many and which conditions will participants be assigned to?

Participants will not be assigned to conditions during the study.

5) Specify exactly which analyses you will conduct to examine the main question/hypothesis.

- Correlation coefficients will be calculated for all task and questionnaire measures with SH scores, using Pearson's r if variables are normally distributed.

Where any variables are non-normally distributed (as defined by a Shapiro-Wilk test significant at p < .05), square-root, then log-transformation will be

attempted. If variables are still non-normally distributed, the original non-transformed variables will be used, and Spearman's rho will be used for

correlations.

- Hierarchical regression analysis will be used (with transformed variables should this be required, as specified above). Demographic variables (e.g., age,

gender, socio-economic status) will be entered at the first block. SH will be entered in the second block. Cognitive control variables (ICIM, BDST, TCAQ

scores) will be entered at the third block. Overall MUSEQ scores will be the criterion/dependent variable. Assumption checks will determine: 1)

multicollinearity using VIF values (high multicollinearity = <5), 2) normality through inspection of residual plots and a Shapiro-Wilk test (normality

determined by p>0.05), 3) autocorrelation using a Durbin Watson test (1.5 < d < 2.5 to indicate no autocorrelation), 4) outliers using Cook's Distance test
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(outlier = 3 times the mean, but any large Di value will be manually inspected). Where assumptions are violated we will aim to rectify them using the

aforementioned transformations and removal of extreme outliers and use the model with fewest assumption violations, with a preference for using

non-transformed data, other things being equal. 

- Should simple correlations indicate significance (p < .05) among the cognitive control variables, sleep and hallucinatory experiences, a series of mediation

analyses will be run (with transformed variables should this be required, as specified above). This will consist of bootstrapping sampling procedures for the

estimation of direct and indirect paths, with each mediator variable (ICIM, WM and TCAQ scores should they be significantly correlated with sleep and

hallucinatory experiences) being mediator variables in subsequent analyses. Adhering to mediation protocol set out by Baron and Kenny (1986), a complete

or full mediation will have occurred should the four steps be met (i.e., X does not affect Y after M is introduced [c' = 0]), while partial mediation will be true

if the first three, but not the fourth step be met (i.e., X to Y is reduced in size but still has somewhat of a direct effect even once the mediator is introduced

[c' = >0].' This will be conducted using the R package 'mediation'.

6) Describe exactly how outliers will be defined and handled, and your precise rule(s) for excluding observations.

- Data will be excluded from any single questionnaire measure if the participant completes < 66% of items on that questionnaire; otherwise, missing items

will be replaced with the mean value of that (sub)scale.

- Data will be excluded from the backward digit span task if (as dependent on average of other participants): mean span is <= 3 or mean span is >= 12.

- Data will be excluded from the ICIM task participant's d' (sensitivity) is at or below 0 (i.e., at or below chance performance). d' will be calculated as

specified in Stanislaw & Todorov (1999).

- Data will be excluded from the signal detection task if: participants score a d' value of <= 0 (indicating chance, or below chance, performance). d' will be

calculated as specified in Stanislaw & Todorov (1999) OR participants score a hit rate of <= 10% OR participants make 100% correct responses (i.e., 100% hit

rate, 0% false alarm rate).

- Participants will be excluded from all data analysis if: they fail more than 1 attention check (of 3 included throughout the study) OR they have usable data

from <= 1 task measures.

- Participants who are excluded will not be replaced, given the sample size goal accounting for some attrition (650 participants).

7) How many observations will be collected or what will determine sample size? No need to justify decision, but be precise about exactly how the

number will be determined.

Referring to the work of Fritz & MacKinnon (2007) and Schoemann et al. (2017), a minimum sample of N = 593 is required to detect a large direct effect (r =

.39) and small indirect effects (r = .14) as consistent with comparable previous research (Moseley et al., 2016, 2021; Harrington & Cairney, 2021) within a

bias-corrected bootstrap mediation analysis conducted using the R package 'mediate'. Given 10% attrition (based on a comparable study conducted by

Moseley et al., 2021, which excluded 7% of data), we will aim to recruit N = 650. Participants will not be individually replaced or re-recruited if excluded

(the sample size may therefore be slightly larger than N = 593, dependent on the number of exclusions).

8) Anything else you would like to pre-register? (e.g., secondary analyses, variables collected for exploratory purposes, unusual analyses planned?)

Variables included for exploratory purposes:

- Sleep disorders will be screened using the Sleep Disorder Symptoms Checklist -25 (Klingman et al., 2017). The variable will be categorical and will be

calculated by summing all scores for each disorder.

- We may utilise the individual MUSEQ subscales (i.e., total scored within each of the six domains) and repeat correlations with each for exploratory

purposes and the development of future hypotheses (e.g., should a future study focus more on a specific modality?). Subscale variables will be calculated

by summing the score for each subscale.

- As a method of corroboration for hallucination-like experiences, the Revised Launay-Slade Hallucination Scale 9-item (LSHS-R; McCarthy-Jones &

Fernyhough, 2011) will be utilised to measure predisposition to hallucinations.  The variable will be calculated by summing scores from all items. 

- It would also be useful to measure top-down processing of speech perception, linking in with the idea of cognitive control. The auditory signal detection

task (i.e., Alderson-Day et al., 2019) presents participants with bursts of white noise, some of which contain embedded speech clips at threshold levels. For

each burst of noise, participants indicate whether they heard a voice in the noise and provide a confidence rating for their response. The outcome

measures are false alarm responses (i.e., reporting a voice when no voice was present) and associated signal detection parameters (sensitivity and bias). 

- Depression, anxiety and stress, as well as delusions will also be measured to test specificity for hallucinations within this relationship. Depression Anxiety

Stress Scales (DASS; Lovibond & Lovibond, 1995) and the Green Paranoid Thoughts Scale revised (R-GPTS; Freeman et al., 2019) will be applied. Total scores

for both scales will be utilised as their respective variables.

- Single Item Measures: alcohol consumption; cannabis use; nicotine use; parental income.
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