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Introduction

* Executive functions (EF) provide clinical utility as transdiagnostic predictors of
neurocognitive functioning.

* The central executive network (CEN) consists of the prefrontal cortex and posterior
parietal cortex and plays a role in attention, working memory, and other processes.

* A moderate relationship between prefrontal cortex (PFC) and EF task performance in
healthy controls, including increased cortical thickness and volume associated with

Method: Data Extraction Results

* Trained graduate research assistants extracted the following variables:

* Year published, sample size, mean age, age range, standard deviation of age,
percentage female, percentage left-handed, country of origin, EF task, statistic
coefficient between EF performance and brain imaging, and brain region(s).

* EF tasks were coded as one of the following: Stroop/Color Word (CWI), Verbal Fluency
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Is there a positive association between increased functional blood oxygen level * Fisher’s Zr transformation was used for each correlation coefficient to determine the e Mean

dependent (BOLD) activity and better performance on EF tasks?
* Isthere a positive association between increased cortical volume and thickness and
better performance on EF tasks?

e s there concordance between the functional and structural MRI measures of EF 1n
individuals with AD?

effect size for each sample.

Statistical Modeling

* Between-study variance and subject-sampling variance estimate was used to compute
new weights for random-effects analyses.

* Mean effect sizes were computed for groups by weighting each effect size by its

sample size. Age (M Female (%)
* 95% confidence intervals (CI) were calculated using standard errors for each group of years)

studies. | | Functional MRI 69.55 51.4%
* Mean effect sizes for each group were generated from random effects modelling. Studies

* Significance of between groups differences were compared using analysis of variance
statistical analysis and determining 1f Cls overlapped.
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Method: Literature Search, Article Inclusion, &
Protocol

Literature Search

Two separate literature searches of PubMed and EBSCO (including PsycINFO and

PsycARTICLES) conducted in May 2019 included the following terms:

e Structural: (dorsolateral dorsal lateral BA9 BA46 BAS BAI10
posterior parietal parietal lobule BAS BA7 BA49 BA30)
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morphometry) (executive O card sort™ O color word O Stroop O trail* * The strength of the brain-behavior relationship pooled across both modalities was

verbal fluency working memory) (alzheimer* alzheimer™ disease medium (pr = 0.36).

AD OR dementia) | | | 727 total studies 1dentified through database search » Subgroup analyses of effect sizes showed no significant difference in the strength of

* Functional: (central executive ﬁ"ontal executrve frontal parietal) | 489 functional imaging studies brain-behavior association (p = .431) between structural (pr = 0.28) and functional (pr =

(functional MRI fMRI functional connec.t1V1ty BOLD) (GXGCUFlve 238 structural 1imaging studies 0.44) modalities, suggesting concordance. Neither mean age (= -0.39, p = .458) nor

card sort™ color word Stroop trail® verbal fluency working percentage of female participants (f= 0.53, p = .316) significantly impacted concordance
Memory) (alzheimer* alzheimer* disease AD dementia) between findings.

648 total removed through 1imaging and population exclusion
442 functional studies
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* Larger structural volume 1s associated with better performance on EF measures (» = .28,
95% CI = .05-.47), and greater BOLD activation 1s associated with better performance on

Exclusion Criteria Inclusion Criteria EF measures (+ = .44, 95% CI = .13-.67).
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+ Human participants under of either task or resting state BOLD fluctuations 47 functional stud.1€:S 2; Sfturﬁzﬁl(’rrﬁlsz‘é‘it:Sei’éill‘éizd * Results show concordance between structural and functional measures: larger size

18 years of age e 1+ measure of EF 32 structural studies (structural) and greater BOLD activation (functional) are both associated with better

»  Statistics delineating the relation between EF and performance on EF measures.
imaging A e el * EF-CEN relationships can be found in both HCs and pathological populations.
53 total full-text studies assessed for eligibility * Strength of brain-behavior relationship across both modalities is comparatively stronger

eligibility criteria
17 functional studies excluded
24 structural studies excluded

Protocol Registration

* Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA)
guidelines were followed 1n the creation of the protocol for this study (Moher,
Liberati, Tetzlaf, Altman, The PRISMA Group, 2009)

* The protocol for this study 1s registered under the National Institute for Health

Research (NIHR) PROSPERO International prospective register of systematic
reviews (ID: CRD42020141544)

23 functional studies
30 structural studies

than 1n a previous meta-analysis in healthy adults, ranging from .08 - .23 (Yuan & Raz,
2014) due to a less restricted data range.

* Findings from this study contribute to understanding of the relationship between structure
and function 1n the brain and help to contextualize previous AD research.

12 total studies included in quantitative meta-analysis
6 functional studies included
6 structural studies included
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