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S2. Categorisation of Specific Memory Domains
Below we outline the inclusion criteria that a given task had to satisfy to be included in that respective domain. If a task did not satisfy any of the following criteria then it was categorised as unclassified and not included in any further analyses. Following this process, this resulted in eight main memory domains.
Reproduction of Complex Visual Shapes. This refers to tasks that present a complex geometric pattern at encoding, with memory tested for the accuracy to reproduce that visuospatial representation after a delay.  Within this domain, we identified three sub-tasks that satisfied our criterion: Combination of Visual Reproduction Tasks (VR Tasks), Rey Complex Figure Task (RCFT), and Wechsler Memory Scale - Visual Reproduction (WMS-VR). 
Span Sequence. It includes tasks that require the memorization of items in sequence and recall of those items in that sequence. Three sub-tasks were identified: n-back (Kirchner, 1958), symbol, and digit tasks (Lezak, Howieson, & Loring, 2004). 
Spatial Span. These tasks present stimuli across a series of spatial locations, memory is then tested for the accurate recall of those stimuli in sequence and locations (Brown, 2016). Three sub-tasks satisfied this criterion: Tower of London – memory condition (TOL-MC; Shallice, 1982), Self-Ordered Search Task (SOST; Petrides & Milner, 1982) and the Corsi Block-Tapping tasks (CBTT; Corsi, 1972). 
Delayed Match-To-Sample Paradigm (DMTS; Sternberg, 1966). This paradigm presents an encoding set and then, after a short delay, a comparison stimulus is presented to probe memory (Parr, 1992). The two subtasks were: (a) Basic Storage (i.e., classic DMTS paradigm: encode, delay, and memory probe) and (b) Storage and Distractor Inhibition (e.g., interference stimuli presented between the encoding and memory probe; Harkin & Kessler, 2009). 
Recall of Simple Verbal Information. These tasks present verbal information (i.e., words) and then require participants to recall it. We identified three sub-tasks; i.e., Threat and Neutral Word, and Cued recall (i.e., the first two letters of a word provided as a cue). 
Recall of Complex Verbal Information. The sub-tasks were a Combination of Complex Verbal Tasks, Wechsler Memory Scale – Logical Memory – Story Recall (WMS-Story Recall), CVLT, Rey Auditory Verbal Learning Task (RAVLT), and Auditory Verbal Learning Tasks (AVLT). As in the previous domain, these tasks present verbal information to participants that they have to recall at a later point. However, successful performance on these tasks required participants navigate an additional layer of complexity. For example, in the combination category, we included an effect from Grisham and Williams (2013) who employed the Operation-Span Task (OSPAN; Turner & Engle, 1989). This task required the memorisation of a set of unrelated words while performing a series of math equations, memory performance was the identification of the correct words in the correct location. 
Recognition Memory. This included tasks that present memory items (i.e., originally presented as the memory task) along with new items. Accurate performance requires the participants to correctly identify the memory items while ignoring distractor items (Moreno-Castilla, Guzman-Ramos, & Bermudez-Rattoni, 2018). Three sub-tasks satisfied this definition; i.e., Visuospatial, Object and Verbal recognition. 
Declarative Memory. For this, we included Prospective (i.e., remember to perform an action; McDaniel & Einstein, 2007), Source (i.e., recall source of learned information; Pandey, 2011) and False memory (i.e., recall information that has not been studied; e.g., Dees-Roedigier-McDermott paradigm; Roediger & McDermott, 1995).
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S3. Selection Criteria – Cochrane Guidelines Followed
The Cochrane Collaboration’s (Moher, Liberati, Tetzlaff, & Altman, 2009) general guidelines for conducting systematic reviews and meta-analyses were followed during each stage of the review process. The review has been reported in accordance with the PRISMA (Moher, et al., 2009) guidelines, and the flow-chart can be found in Figure 2 in the main text. 

S4. Search Strategies – Databases and Tools Used
Studies were searched via the following social scientific databases: Web of Science, Psycinfo, Medline, PubMed, OVID, CINAHL, PsycArticles. ProQuest Theses was searched to identify potential grey literature, and prominent authors (most prolific 10% as determined by the initial literature search) in the field were also contacted enquiring about unpublished material. All authors contacted about additional data (see information below for further details), were asked about any unpublished material they might have. Where information to facilitate effect size calculation was missing, authors were contacted requesting additional data. To this end, we contacted 10 authors, with five providing the requested data. Search hits were converted to RIS-files (Clark, 2019, personal communication), and imported into the web application Rayyan (Ouzzani, Hammady, Fedorowicz, & Elmagarmid, 2016), where they were screened for eligibility. Rayyan is a freely available review tool that facilitates the screening of titles and abstracts, and allows the researcher to attach inclusion decisions for each of the entries, whilst also customising the label behind the decision (e.g., “No OCD group”; “Paediatric population” etc.,).

S5. Selection of Studies – Additional Information
Healthy controls were adults without any reported neurological deficits, who were not exclusively diagnosed with another mental illness (e.g., depression), and who were not related to the OCD participants (to avoid tapping into a potential OCD endophenotype). We excluded paediatric samples, acquired OCD (e.g., following brain injury) and those with hoarding disorder, as they are generally viewed as cognitively and clinically distinct, and are associated with different neuropsychological deficits than OCD, respectively (Abramovitch, McCormack, Brunner, Johnson, & Wofford, 2019; Coetzer, 2004; Tolin, Villavicencio, Umbach, & Kurtz, 2011). We identified subclinical participants following the classification of respective experimenters within individual studies using various established OCD measures; i.e., Vancouver Obsessional Compulsive Inventory (Thordarson et al., 2004), The Pauda Inventory (Sanavio, 1988), Yale-Brown Obsessive-Compulsive Inventory (Goodman et al., 1989), Personality Diagnostic Questionnaire-4 (Hyler, 1994), Obsessive-Compulsive Inventory-Revised (Foa et al., 2002), and Maudsley Obsessional Compulsive Inventory (Rachman & Hodgson, 1980). We additionally excluded studies that only assessed the Wisconsin Card Sorting Test as this task potentially taps into cognitive functions other than memory (e.g., set-shifting), making it too complex of a test to directly measure memory performance in isolation (Stratta et al., 1997).
To ensure that our novel coding and quantification of top-down and bottom-up contributions to memory performance in OCD bore direct relevance to prevous memory research in the context of OCD, we included studies had to satisfy one of the following eight specific memory domain criteria: (a) Reproduction of Complex Visual Shapes, (b) Span Sequence, (c) Span Spatial, (d) Delayed Match-to-Sample Paradigm, (e) Recall of Simple Verbal Information, (f) Recall of Complex Verbal Information, (g) Recognition Memory, and (h) Declarative Memory (see Supplementary Materials for a full description and explanation of the criterion for each respective domain: S3). In the first instance, defining domains in this manner allows us to compare our effect sizes to those reported in other meta-analyses (see Abramovitch, Abramowitz, & Mittelman, 2013; Leopold & Backenstrass, 2015; Shin et al., 2014; Snyder, Kaiser, Warren, & Heller, 2015). The impact of defining domains in a narrow or broad manner on effect sizes and study inclusion between different meta-analysis was noted by Plonsky and Brown (2015). As a result, comparable effect sizes give us confidence in our initial coding, which is important as these form a quantified and empirical foundation to our top-down and bottom-up explanation of memory performance in OCD (see Plonsky & Brown, 2015 for a discussion on definining domains in a narrow versus broad manner in meta-analysis). This is in accord with the advice of  Saldanha, Lindsley, Money, Kimmel, Smith and Dickersin (2020) and others (e.g., Clarke & Williamson, 2016) in the meta-analytic field that “systematic reviewers should both participate in the development of and adopt core outcome [i.e., domain] sets for the field” (p. 6). At a meta-analytic level, this helps us address a recommendation of Abramovitch, Mittelman, Tankersley, Abramowitz, and Schweiger (2015). Wherein, by clearly identifying and defining constructs that are to be quantified, this will allow researchers to create more specific and reliable neuropsychological tests as a consequence. Adopting this approach here is important, as the application of the top-down and bottom-up framework and respective coding within each of these domains in a meta-analytic approach is novel in the context of the OCD literature, so we want to ensure that our model and findings are internally reliable (i.e., Table 1 below in S10. Intra-coder reliability Kappa statistic) as well as comparable to effect sizes in other research and meta-analysis in the OCD literature. 

S6. Data Extraction Details
A data extraction sheet was developed by the first and second author. The data extracted were as follows: (a) basic study information: name, year, and authors of publication, publication status, country of origin (1 = USA and Canada, 2 = UK and Europe, 3 = Asia, 4 = other); (b) study and effect size identification: study ID, effect size ID; (b) effect size measures: control N, OCD group N, effect size (either provided in the original paper, calculated from M, SDs, and group sample sizes, or converted from other available t-test statistics [e.g., F]), standard error, variance; (c) demographic participant info: percentage of females, mean age; (d) clinical characteristics: whether YBOCS was administered, YBOCS score, mean age of OCD onset, whether or not sub-clinical OCD participants were included, OCD severity (1 = sub-clinical; 2 = low; 3 = moderate; 4 = severe), OCD sub-type (1 = washers, 2 = obsessions, 3 = checkers, 4 = others or undefined; comorbidities in OCD group (1 = comorbidities present in all, 2 = no comorbidities recorded, 3 = mixed, 4 = not measured), did the OCD group receive therapy at the time of the study (1 = yes all participants, 2 = no participants, 3 = mixed treatment, 4 = not established); (e) task characteristics: whether task was visual or verbal, combined and scores for individual dimensions of the top-down (attentional control, maintenance and updating, planning) and bottom-up (perceptual integration, perceptual salience); and (f) published in peer reviewed journal (1 = yes, 2 = no); and (g) methodological quality. The methodological quality score was adapted from Leopold and Backenstrass (2015), and included items on ethical approval, sample description, info on OCD severity and co-morbidities, reliability of OCD diagnosis and neuropsychological tests, number and training of test supervisors, details on OCD treatment, and control group matching. Scores on each item ranged from 1 (no information) to 3 (comprehensive information).   

S7. Additional Descriptive Data – Country of origin, age and sex. 
These studies originated from a variety of countries: USA (N = 24), Germany (N = 18), Korea (N = 15), Spain (N = 10), Turkey (N = 10), India (N = 8), Australia (N = 7), France (N = 7), Italy (N = 5), China (N = 5), Canada (N = 4), UK (N=3), Japan (N = 3), Austria (N = 1), Netherlands (N = 2), Iran (N = 4), Hungary (N=1),  Sweden (N = 1), Denmark (N = 1), Brazil (N = 1), Israel (N=1). Across all studies, these included 8324 participants (min = 16, max = 355; median = 58). Of these, there were 4101 OCD patients (mean age = 31.80; 52.06% women) and 4223 healthy controls (mean age = 31.34; 52.89% women). Two t-tests confirmed that there were no significant differences in age and sex between the two groups. 

S8. Standardisation of the Top-Down and Bottom-Up Framework – Additional Information
Attentional Control (top-down)
Primary Characteristics: Attentional control refers to the selective activation and inhibition of task-relevant and irrelevant stimuli and responses, respectively (see also Adele, 2013). Key sub-components of attentional control of relevance were the higher-order deployment of organizational strategies, activation of task-relevant features, dual-task performance, and inhibition of irrelevant distractors (Wolters & Raffone, 2008). Thus, our ordinal ratings were as follows: High (3): A memory task that places an absolute premium on one, two or all the above sub-components, e.g., RCFT (i.e., due to its demands on organizational strategies and higher load on maintenance and updating), n-back. Medium (2): Tasks that place a moderate demand on one or more of these sub-components, e.g., basic recall of neutral words (but stretching standard capacity limits). Low (1): Those that place limited to no demand on any of these sub-components, e.g., basic maintenance (i.e., well within capacity limits) in a DMTS task. 

Maintenance and Updating (top-down)
Primary Characteristics: Refers to how within WM task-relevant information is held in an active state and when necessary updated with more relevant information (see the unity diversity model of EF by Friedman et al., 2006; Miyake et al., 2000; Miyake & Shah, 1999). Thus, our ordinal ratings were as follows: High (3): A memory task that places a high demand on the capacity limits of maintenance (e.g., reproduction of complex visuospatial information; e.g. RCFT) and/or requires updating of the contents of WM, e.g., n-back task at high loads. Medium (2): Tasks that place a moderate demand primarily on maintenance with limited to no requirement for updating; e.g., digit span. Low (3): Tasks that place limited to no demands on any of these sub-components; e.g., basic maintenance (i.e., well within capacity limits) in a DMTS task. 
 
Planning (top-down)
Primary Characteristics: Planning refers to the manner that a memory task requires ongoing oversight and the generation of numerous hypothetical solutions in the pursuit of a mental representation of the desired goal (Kaller, Unterrainer, & Stahl, 2012; Koechlin, Ody, & Kouneiher, 2003; Wolters & Raffone, 2008). Thus, our ordinal ratings were as follows: High (3): A memory task that requires participants to generate several possible solutions to achieve an internal mental representation of the correct solution; e.g., Tower of London memory version. Medium (2): Task performance benefits from the implementation of a plan but not necessarily in an explicit manner; e.g., Self-Ordered Sort Task. Low (1): Requires little to no planning to achieve accurate memory performance; e.g., recall of neutral words or basic maintenance in DMTS task.     

Perceptual Integration (bottom-up)
Primary Characteristics: Perceptual integration is defined as the ability to integrate fragmentary inputs into perceptually organized objects (Fahrenfort, van Leeuwen, Olivers, & Hogendoorn, 2017). To reiterate an important point: to make a clear distinction from active top-down processes already identified, we coded bottom-up processing from the perspective of the content and nature of the stimuli employed and their relationship to the performance of the memory task. Thus, our ordinal ratings were as follows: High (3): Novel stimuli (e.g., with limited to no LTM extant representations) with numerous complex and fragmentary features into a veridical representation of the original stimulus (i.e., presentation to recall) to achieve the demands of the memory task; e.g., RCFT. Medium (2): Tasks that present simple stimuli (e.g., letters, symbols, words) that rely on the simple integration of basic features; e.g., symbol substitution tasks and basic presentation of words in recall tasks. Low (1): Tasks that present simple stimuli, with little to no emphasis on the integration of features; e.g., digit span task. 

Perceptual Salience (bottom-up)
	Primary Characteristics: Perceptual Salience relates to the content of stimuli and if they include one or a combination of the following: different, prominent, colourful, emotionally arousing, moving and/or utilise sounds or feedback (Corbetta & Shulman, 2002). Thus, our ordinal ratings were as follows: High (3): The use of stimuli that are highly salient in nature and/or relating to the performance of the task; e.g., physically interactive or ecologically valid in nature; e.g., object recognition tasks. Medium (2): Tasks that use stimuli with a couple (or more) salient features that do not necessarily relate to the performance of the task; e.g., symbol span task. Low (1): Tasks that employ impoverished stimuli; e.g., letters in locations maintained over a delay in a DMTS task.

S9. Additional Computing of Effect Size Information
A number of studies provided more than one effect size, as participants had been administered several memory performance tasks during the study period, thus violating the normal requirement of independent effect size measures in meta-analysis (Cheung, 2014; Rosenthal, 1986). Dependency of effect sizes normally means that effect sizes within studies are correlated (as these are expected to show a certain similarity); this creates an overlap of information and inflates information produced by the analysis, which can result in an over-confidence in its results (Assink & Wibbelink, 2016; Van den Noortgate, López-López, Marín-Martínez, & Sánchez-Meca, 2013). Whilst it is possible to conduct sub-group analysis or aggregating effect sizes , this reduces the number of effect sizes analysed in a set, therefore limiting power of the analysis, something that is a particular concern when conducting multiple moderation analyses (Assink & Wibbelink, 2016). In the present review, these solutions would not have been suitable, since a main aim was to examine the moderating effect of task characteristics, across different memory domains and tasks. 
Where correlations between effect sizes are not known, it is possible to fit a three-level meta-analytical structure. This analysis considers three levels of variance components distributed across the model, including variance between effect sizes from the same study and variance between studies; this therefore allows for an examination of how effect sizes vary between participants (level 1), outcomes (level 2), and studies (level 3) (Assink & Wibbelink, 2016). This type of approach produces a robust analysis, and has been successfully implemented in recent meta-analytical research into OCD and cognition (Fradkin, Strauss, Pereg, & Huppert, 2018) and was the approach followed here.  
The variance was calculated as SE^2 (Assink & Wibbelink, 2016). As effect size independence was violated (as several studies provided more than one effect size, drawing on the same participants), and correlations between effect sizes were not known, we fitted a three-level meta-analytical structure (Viechtbauer, 2010). This analysis considers three levels of variance components distributed across the model, including variance between effect sizes from the same study and variance between studies; this, therefore, allows for an examination of how effect sizes vary between participants (level 1), outcomes (level 2), and studies (level 3) (Assink & Wibbelink, 2016). This type of approach produces a robust analysis and has been successfully implemented in past meta-analytical research into OCD and cognition (Fradkin, et al., 2018), including our own (Persson, Yates, Kessler, & Harkin, 2021). 
	The meta-analysis was conducted using the rma.va function in the Metafor package (Viechtbauer, 2010) in the statistical software environment R (R Core Team, 2013). We fitted a mixed-effects model, basing estimation on the restricted maximum likelihood estimator. The analysis examined the variance distribution over the three levels as outlined above, i.e., in terms of the overall effect (i.e., memory performance of those with OCD compared to controls) and the effects of our moderating variables; i.e., five dimensions of our framework and whether the task was visual or verbal in nature. As the moderators were relatively limited in number (and we did, as such, not need to screen for initial significance), they were combined throughout the analyses but separated according to which conceptual framework they derived from; i.e., top-down versus bottom-up. Combining moderators within the analyses (as opposed to examining them individually) accounts for multicollinearity, as we expected that the moderators demonstrate intercorrelation (Assink & Wibbelink, 2016; Hox, 2010).
Effect sizes 3 SD (0.50) above or below the mean effect size (d = 0.52) were considered outliers and excluded (Snyder, et al., 2015). As a result, we excluded effect sizes below -.98 and above 2.02 from the analysis. This included four effect sizes relating to four studies (Boldrini et al., 2005; Rajender et al., 2011; Segalas et al., 2010; Shin, Kwon, Kim, Kang, Youn, Kang, Kang, Lee, & Lee, 2006). Categorical moderators were dummy coded (0: absent; 1: present) to allow for an estimation of the mean effects of each category (Assink & Wibbelink, 2016). The categorical moderator was whether the task was visual (N = 129) or verbal (N = 126). We excluded one effect size (Olson, 2009) as it used a combined task. As a result, we included 255 effect sizes from 131 studies. We indicate those included for meta-analysis with a * in the reference section and within Supplementary Materials (S1). Dimensions from the top-down and bottom-up framework were treated as continuous moderators. Effect sizes came mostly (N = 215) from studies where participants had been diagnosed with the Yale Brown OCD Scale (YBOCS). The remaining effect sizes included participants diagnosed via a variety of other measurements. Further details on the demographics of the sample can be found in Persson et al. (2021), and this includes moderation analyses for gender, age, and YBOCS scores. 

S10. Analysis of Intra-Coder Reliability
	To obtain scores for the top-down and bottom-up framework, we coded all tasks along the described five individual dimensions allocating scores of 1 (low) to 3 (high) for each. To ensure reliability, two coders coded each of the main memory domains along each of the five dimensions for 120 individual comparisons of the top-down and bottom-up framework blindly and independently. Agreement between coders was high at 89.2%. Disagreements were resolved through discussion. Intra-class correlation coefficient tests were conducted on the individual central executive dimensions. Excellent reliability was observed: Fleiss’ kappa tests accounted for chance agreement on dimension coding represented by nominal data. Fleiss' kappa showed an excellent agreement between the coders’ judgements, k = .823, 95% CI = [.692 to .955], p < .001. Table 1 shows consistency of agreement on individual dimensions of the central executive: attentional control (k > .77), maintenance and updating (k > .92), planning (k > .71), perceptual integration (k > .63), and perceptual salience (k > .87) as substantial to almost perfect reliability. 

Table 1. Intra-coder reliability Kappa Statistic
	CE Dimension
	k
	SE
	95% CI
	p

	Attentional Control
	.77
	.18
	.43 ± 1.1
	.001

	Updating
	.92
	.17
	.58 ± 1.25
	.001

	Planning
	.71
	.16
	.39 ± 1.02
	.001

	Perceptual Integration
	.63
	.16
	.32 ± .94
	.001

	Perceptual Salience
	.87
	.15
	.57 ± 1.16
	.001


 
S11. Moderator Analyses 
	Below is an outline of the moderator analyses, which included scoring on the top-down and bottom-up framework and whether the tasks was visual or verbal in nature. We expected a degree of confound (Hox, 2010) among the nature of the task (i.e., on its scoring on the individual dimensions of the framework) and whether it was a visual or verbal task. Therefore, we grouped framework dimensions together based on whether they were categorised as top-down or bottom-up along with if it was a visual or verbal task (see Table 2). These models allow for a more accurate examination of whether individual moderators remain significant when examined together, in the consideration of multicollinearity. Methodological quality was controlled for throughout. 

S12. Study Quality and Publication Bias Analyses 
The influence of methodological quality on study results was assessed by entering this variable (as outlined above) as a moderator of effect sizes, both for the main effects and the moderation analyses. We further examined publication bias through a power-enhanced (sunset) funnel plot (Kossmeier, Tran, & Voracek, 2020). The sunset funnel plots ESs (Cohen’s d) against their SEs and illustrates the power of each study to detect the desired effect size (as indicated on the right-hand side). Where small study bias is present, the funnel is asymmetrical; i.e., small studies without a large effect size are missing from the sample, and small studies with large effect sizes are present. Publication bias was also assessed using Egger’s regression coefficients (Egger, Smith, Schneider, & Minder, 1997).

Figure 1. 
Power-Enhanced Sunset Funnel Plot. 
[image: Chart
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Notes. ESs (x-axis) are visualised with their related SEs (y-axis). Study ESs are shown as circles. If publication bias is not present, all study ESs fall within the middle funnel. If publication bias is present, study ESs fall outside the funnel – this would suggest that there are studies with less extreme ESs missing. The plot also displays the power of each study to detect the effect of interest. 

The funnel plot (Figure 1) illustrates that a majority of the included effect sizes had less than 50% power to detect their desired effect. In explanation, this likely results from how many of the included studies examined several outcome variables (as indicated by how our analysis draws on multiple effect sizes from individual studies) on sometimes limited samples. These findings suggest that future research needs to consider sufficient sample sizes when administering a battery of tests to participants. In addition, despite most of the studies falling within the boundaries of the funnel, a considerable minority with larger effects do not. This is a pattern that suggests the presence of small-study bias among our study sample, although the model for Egger’s regression was non-significant when controlling for multiple comparisons (using the Bonferroni correction); F(1, 253) = 4.38, p = .04. Lastly, we scored each study in terms of methodological quality. The maximum total score was 30, with a mean quality score for the overall sample of 22.16 (median = 23.00, min = 11, max = 29), which indicates overall good methodological quality for the included studies, which is encouraging. Methodological quality did not account for any of the effects where it was controlled for (as described above) nor did it contribnute to any of the overall effect sizes in the sample: F(1, 253) = 1.74, p = .19. Due to these above two tests, we did not conduct additional transformations on our data, this further speaks to robustness of our original memory domain effect sizes (see Figure 4) which were comparable to those reported in previous meta-analyses of memory performance in OCD (Abramovitch, et al., 2013; Leopold & Backenstrass, 2015; Shin, et al., 2014; Snyder, et al., 2015).

S13. Key Differences Between the Persson et al. (2021) and Present Meta-Analysis
We conducted an updated search from the Persson et al. (2021) meta-analysis which added an additional 339 studies for a total of 7632 versus the previous 7293. After screening this left 350 studies as potentially eligible versus 321 in the Persson et al. (2021). The present meta-analysis then included the new inclusion criterion of memory domains as outlined in S2. Categorisation of Specific Memory Domains and discussed in detail within the main manuscript under section “Selection of Studies”, which resulted in final 131 studies and 255 effect sizes in the present meta-analysis. 





S14. The Executive Function, Binding Complexity and Memory Classification System of Harkin and Kessler (2011a) and Persson et al. (2021).
[image: ]
[bookmark: _Hlk45194117]The Executive Function, Binding Complexity and Memory Load (EBL) Classification System, adapted from Harkin and Kessler (2011a) and updated in Persson, Yates, Kessler and Harkin (2021). It is important to note that Harkin and Kessler’s three EBL dimensions are not conceived of as fully orthogonal in real experimental settings (only as abstract constructs). Binding complexity may affect memory load in circumstances where large numbers of multimodal features need to be bound. Importantly, complex bindings as well as increased load will draw on executive functions when exceeding limitations (see E+L and E+B oblique dimensions in Figure), and so we propose that executive demands are the most fundamental dimension (Harkin & Kessler, 2011a). Accordingly, the grey scaled circular area indicates increased likelihood for an OCD memory deficit, when load and binding complexity are high and, most importantly, when executive demands increase (darker = more likely). Thus, the orthogonal dimensions represent abstract constructs, while the oblique dimensions (as indicated by dashed lines) represent relationships in real settings: (a) the likely interrelationship between EBL factors and (b) the centrality of executive function across binding complexity and memory load, and overall memory performance in OCD. The present meta-analysis quantifies points (a) and (b).

References for S3-S14
Abramovitch, A., Abramowitz, J. S., & Mittelman, A. (2013). The neuropsychology of adult Obsessive-Compulsive Disorder: A meta-analysis. Clinical Psychology Review, 33(8), 1163-1171. doi: 10.1016/j.cpr.2013.09.004
Abramovitch, A., McCormack, B., Brunner, D., Johnson, M., & Wofford, N. (2019). The impact of symptom severity on cognitive function in obsessive compulsive disorder: A meta-analysis. Clinical Psychology Review, 67, 36-44. doi: 10.1016/j.cpr.2018.09.003
Abramovitch, A., Mittelman, A., Tankersley, A. P., Abramowitz, J. S., & Schweiger, A. (2015). Neuropsychological investigations in obsessive-compulsive disorder: A systematic review of methodological challenges. Psychiatry Research, 228(1), 112-120. doi: 10.1016/j.psychres.2015.04.025
Adele, D. (2013). Executive functions. Annual Review of Psychology, 64(3), 135-168. doi: 10.1146/annurev-psych-113011-143750
Assink, M., & Wibbelink, C. J. M. (2016). Fitting three-level meta-analytic models in R: A step-by-step tutorial. The Quantitative Methods for Psychology, 12(3), 154-174. 
Boldrini, M., Del Pace, L., Placidi, G. P., Keilp, J., Ellis, S. P., Signori, S., . . . Cappa, S. F. (2005). Selective cognitive deficits in obsessive-compulsive disorder compared to panic disorder with agoraphobia. Acta Psychiatrica Scandinavica, 111(2), 150-158. doi: 10.1111/j.1600-0447.2004.00247.x
Brown, L. A. (2016). Spatial-sequential working memory in younger and older adults: Age predicts backward recall performance within both age groups. [Original Research]. Frontiers in Psychology, 7(1514). doi: 10.3389/fpsyg.2016.01514
Cheung, M. W. L. (2014). Modeling dependent effect sizes with three-level meta-analyses: A structural equation modeling approach. Psychological Methods, 19(2), 211-229. doi: 10.1037/a0032968
Clarke, M., & Williamson, P. R. (2016). Core outcome sets and systematic reviews. Systematic Reviews, 5(1), 1-4. 
Coetzer, B. R. (2004). Obsessive-Compulsive Disorder following brain injury: A review. The International Journal of Psychiatry in Medicine, 34(4), 363-377. doi: 10.2190/xenn-nnwt-7n2k-r26a
Corbetta, M., & Shulman, G. L. (2002). Control of goal-directed and stimulus-driven attention in the brain. Nature Reviews Neuroscience, 3(3), 201-215. doi: 10.1038/nrn755
Corsi, P. M. (1972). Human memory and the medial temporal region of the brain: McGill University.
Egger, M., Smith, G. D., Schneider, M., & Minder, C. (1997). Bias in meta-analysis detected by a simple, graphical test. British Medical Journal, 315(7109), 629-634. doi: 10.1136/bmj.315.7109.629
Fahrenfort, J. J., van Leeuwen, J., Olivers, C. N. L., & Hogendoorn, H. (2017). Perceptual integration without conscious access. Proceedings of the National Academy of Sciences, 114(14), 3744-3749. doi: 10.1073/pnas.1617268114
Foa, E. B., Huppert, J. D., Leiberg, S., Langner, R., Kichic, R., Hajcak, G., & Salkovskis, P. M. (2002). The Obsessive-Compulsive Inventory: development and validation of a short version. Psychological Assessment, 14(4), 485-496. 
Fradkin, I., Strauss, A. Y., Pereg, M., & Huppert, J. D. (2018). Rigidly applied rules? Revisiting inflexibility in Obsessive Compulsive Disorder using multilevel meta-analysis. Clinical Psychological Science, 6(4), 481-505. doi: 10.1177/2167702618756069
Friedman, N. P., Miyake, A., Corley, R. P., Young, S. E., DeFries, J. C., & Hewitt, J. K. (2006). Not all executive functions are related to intelligence. Psychological Science, 17(2), 172-179. doi: 10.1111/j.1467-9280.2006.01681.x
Goodman, W. K., Price, L. H., Rasmussen, S. A., Mazure, C., Fleischmann, R. L., Hill, C. L., . . . Charney, D. S. (1989). The Yale-Brown Obsessive Compulsive Scale: I. Development, Use, and Reliability. Archives of General Psychiatry, 46(11), 1006-1011. doi: 10.1001/archpsyc.1989.01810110048007
Grisham, J. R., & Williams, A. D. (2013). Responding to intrusions in obsessive-compulsive disorder: The roles of neuropsychological functioning and beliefs about thoughts. J Behav Ther Exp Psychiatry, 44(3), 343-350. doi: 10.1016/j.jbtep.2013.01.005
Harkin, B., & Kessler, K. (2009). How checking breeds doubt: Reduced performance in a simple working memory task. Behaviour Research and Therapy, 47(6), 504-512. doi: 10.1016/j.brat.2009.03.002.
Harkin, B., & Kessler, K. (2011a). The role of working memory in compulsive checking and OCD: A systematic classification of 58 experimental findings. Clinical Psychology Review, 31(6), 1004-1021. doi: 10.1016/j.cpr.2011.06.004.
Hox, J. J. (2010). Multilevel analysis: Techniques and applications (2nd ed ed.): New York, NY, US: Routledge/Taylor & Francis Group.
Hyler, S. E. (1994). Personality Diagnostic Questionnaire-4 (PDQ-4). New York: New York State Psychiatric Institute.
Kaller, C. P., Unterrainer, J. M., & Stahl, C. (2012). Assessing planning ability with the Tower of London task: psychometric properties of a structurally balanced problem set. Psychological Assessment, 24(1), 46-53. doi: 10.1037/a0025174
Kirchner, W. K. (1958). Age differences in short-term retention of rapidly changing information. Journal of Experimental Psychology, 55(4), 352-358. doi: 10.1037/h0043688
Koechlin, E., Ody, C., & Kouneiher, F. (2003). The architecture of cognitive control in the human prefrontal cortex. Science, 302(5648), 1181-1185. doi: 10.1126/science.1088545
Kossmeier, M., Tran, U. S., & Voracek, M. (2020). Power-enhanced funnel plots for meta-analysis: The sunset funnel plot. Zeitschrift für Psychologie, 228(1), 43-49. doi: 10.1027/2151-2604/a000392
Leopold, R., & Backenstrass, M. (2015). Neuropsychological differences between obsessive-compulsive washers and checkers: A systematic review and meta-analysis. Journal of Anxiety Disorders, 30, 48-58. doi: 10.1016/j.janxdis.2014.12.016
Lezak, M. D., Howieson, D. B., & Loring, D. W. (2004). Neuropsychological Assessment. New York: Oxford University Press.
McDaniel, M. A., & Einstein, G. O. (2007). Prospective memory: An overview and synthesis of an emerging field. Sage Publications Ltd.
Miyake, A., Friedman, N. P., Emerson, M. J., Witzki, A. H., Howerter, A., & Wager, T. D. (2000). The unity and diversity of executive functions and their contributions to complex "frontal lobe" tasks: A latent variable analysis. Cognitive Psychology, 41(1), 49-100. doi: 10.1006/cogp.1999.0734
Miyake, A., & Shah, P. (1999). Models of working memory: Mechanisms of active maintenance and executive control. New York, NY: Cambridge University Press.
Moher, D., Liberati, A., Tetzlaff, J., & Altman, D. G. (2009). Preferred reporting items for systematic reviews and meta-analyses: the PRISMA statement. BMJ, 339(10), 2535. doi: 10.1136/bmj.b2535
Moreno-Castilla, P., Guzman-Ramos, K., & Bermudez-Rattoni, F. (2018). Chapter 28 - Object Recognition and Object Location Recognition Memory – The Role of Dopamine and Noradrenaline Handbook of Behavioral Neuroscience (Vol. 27, pp. 403-413).
Olson, C. A. (2009). Source memory in individuals with subclinical obsessive-compulsive symptoms.  M.A., University of Kansas, Ann Arbor.  ProQuest Dissertations & Theses A&I database. (1468161)
Ouzzani, M., Hammady, H., Fedorowicz, Z., & Elmagarmid, A. (2016). Rayyan-a web and mobile app for systematic reviews. Systematic Reviews, 5(210). 
Pandey, J. (2011). Source Memory. In J. S. Kreutzer, J. DeLuca & B. Caplan (Eds.), Encyclopedia of Clinical Neuropsychology (pp. 2325-2326). New York, NY: Springer New York.
Parr, W. V. (1992). Delayed matching-to-sample performance as a measure of human visuospatial working memory. Bulletin of the Psychonomic Society, 30(5), 369-372. doi: 10.3758/BF03334092
Persson, S., Yates, A., Kessler, K., & Harkin, B. (2021). Modeling a Multidimensional Model of Memory Performance in Obsessive-Compulsive Disorder: A Multilevel Meta-Analytic Review. Journal of Abnormal Psychology. 
Petrides, M., & Milner, B. (1982). Deficits on subjectordered tasks after frontal- and temporal-lobe lesions in man. Neuropsychologia, 20(3), 249-262. doi: 10.1016/0028-3932(82)90100-2
Plonsky, L., & Brown, D. (2015). Domain definition and search techniques in meta-analyses of L2 research (Or why 18 meta-analyses of feedback have different results). Second Language Research, 31(2), 267-278. doi: 10.1177/0267658314536436
Rachman, S., & Hodgson, R. J. (1980). Obsessions and compulsions. Englewood Cliffs, NJ: Prentice Hall.
Rajender, G., Bhatia, M. S., Kanwal, K., Malhotra, S., Singh, T. B., & Chaudhary, D. (2011). Study of neurocognitive endophenotypes in drug-naive obsessive-compulsive disorder patients, their first-degree relatives and healthy controls. Acta psychiatrica Scandinavica, 124(2), 152-161. doi: 10.1111/j.1600-0447.2011.01733.x
Roediger, H. L., & McDermott, K. B. (1995). Creating false memories: Remembering words not presented in lists. Journal of Experimental Psychology: Learning, Memory, and Cognition, 21(4), 803-814. doi: 10.1037/0278-7393.21.4.803
Rosenthal, R. (1986). Meta-Analytic Procedures for Social Science Research (Vol. 15). Beverly Hills: Sage Publications.
Saldanha, I. J., Lindsley, K. B., Money, S., Kimmel, H. J., Smith, B. T., & Dickersin, K. (2020). Outcome choice and definition in systematic reviews leads to few eligible studies included in meta-analyses: a case study. BMC Medical Research Methodology, 20(1), 30. doi: 10.1186/s12874-020-0898-2
Sanavio, E. (1988). Obsessions and compulsions: The Padua Inventory. Behaviour Research and Therapy, 26(2), 169-177. doi: 10.1016/0005-7967(88)90116-7
Segalas, C., Alonso, P., Real, E., Garcia, A., Minambres, A., Labad, J., . . . Menchon, J. M. (2010). Memory and strategic processing in first-degree relatives of obsessive compulsive patients. [Article]. Psychological Medicine, 40(12), 2001-2011. doi: 10.1017/S0033291710000310
Shallice, T. (1982). Specific impairments of planning. Philosophical Transactions of The Royal Society of London Series B, 298(1089), 199–209. doi: 10.1098/rstb.1982.0082
Shin, N. Y., Lee, T. Y., Kim, E., & Kwon, J. S. (2014). Cognitive functioning in obsessive-compulsive disorder: A meta-analysis. Psychological Medicine, 44(6), 1121-1130. doi: 10.1017/S0033291713001803
Shin, Y. W., Kwon, J. S., Kim, J. J., Kang, D. H., Youn, T., Kang, K. W., . . . Lee, M. C. (2006). Altered neural circuit for working memory before and after symptom provocation in patients with obsessive-compulsive disorder. Acta psychiatrica Scandinavica, 113(5), 420-429. doi: 10.1111/j.1600-0447.2005.00709.x
Snyder, H. R., Kaiser, R. H., Warren, S. L., & Heller, W. (2015). Obsessive-compulsive disorder is associated with broad impairments in executive function: A meta-analysis. Clinical Psychological Science, 3(2), 301-330. doi: 10.1177/2167702614534210
Sternberg, S. (1966). High-speed scanning in human memory. Science, 153(3736), 652-654. doi: 10.1126/science.153.3736.652
Stratta, P., Daneluzzo, E., Prosperini, P., Bustini, M., Mattei, P., & Rossi, A. (1997). Is wisconsin card sorting test performance related to ‘working memory’ capacity? Schizophrenia Research, 27(1), 11-19. doi: 10.1016/S0920-9964(97)00090-X
Team, R. C. (Producer). (2013). R: A language and environment for statistical computing. 
Thordarson, D. S., Radomsky, A. S., Rachman, S., Shafran, R., Sawchuk, C. N., & Ralph Hakstian, A. (2004). The Vancouver Obsessional Compulsive Inventory (VOCI). Behaviour Research and Therapy, 42(11), 1289-1314. doi: 10.1016/j.brat.2003.08.007
Tolin, D. F., Villavicencio, A., Umbach, A., & Kurtz, M. M. (2011). Neuropsychological functioning in hoarding disorder. Psychiatry Research, 189(3), 413-418. doi: 10.1016/j.psychres.2011.06.022
Turner, M. L., & Engle, R. W. (1989). Is working memory capacity task dependent? Journal of Memory and Language, 28(2), 127-154. doi: 10.1016/0749-596X(89)90040-5
Van den Noortgate, W., López-López, J. A., Marín-Martínez, F., & Sánchez-Meca, J. (2013). Three-level meta-analysis of dependent effect sizes. Behavior Research Methods, 45(2), 576-594. doi: 10.3758/s13428-012-0261-6
Viechtbauer, W. (2010). Conducting meta-analyses in R with the metafor package. Journal of Statistical Software, 36(3), 1-48. 
Wolters, G., & Raffone, A. (2008). Coherence and recurrency: Maintenance, control and integration in working memory. Cognitive Processing, 9(1), 1-17. doi: 10.1007/s10339-007-0185-8

2

image1.png
2
w
2
<
E=]
c
8
ow

Power

0.05 0.20 0.40

. 8=-0.3 | medgouer = 29.9%, daay, = 0.32, deey, = 0.56 | E = 80.68, O = 139, pres < 0.001, R-Index = 5.3%





image2.emf
 


