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Supplementary Materials

Supplementary Method

Statistical analyses (calculation of effect sizes)

The measure of effect size was the standardized mean difference, with approximate correction factor J
(referred to as ‘ce’ in the formula below) applied for small sample sizes, to yield Hedges’ g. In the main
paper, the effect size g (as well as its variance) were calculated as per the formula presented for dypc2
(here, ‘ppc’ refers to the intended use of this effect size measure in pretest-posttest-control studies) in
Morris (2007). In the following series of equations, the following nomenclature is used:

Operator Definition

M Mean score on a cognitive test outcome
T Treatment group

c Comparator group

Post Immediately post-intervention

Pre Prior to intervention (i.e. baseline)

n Number of participants in a group

Jo} Correlation between Mpre and Mpost

Cp Approximate common small sample bias adjustment
SD Standard deviation

A Effect size

The effect size formula for dypc2 follows equation (8) in Morris (2007):

d = [(Mpost,T - Mpre,T) - (Mpost,c - Mpre,C)
ppc2 — P

SDpre

Where the pooled standard deviation is defined as equation (9):
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And the small sample bias adjustment is defined according to equation (10):
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The variance of dppc2 is given by equation (25):
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Note, based on convention and empirical observations, p (correlation between Mye and Mpost) Was fixed at
0.5 throughout all analyses in the review. In this case:

20-p) =1

and is thus effectively omitted from the employed formula (given its exclusive use as a multiplier of other
terms).



Details of excluded effect sizes

Two effect sizes were excluded from the main meta-analysis, as the pattern of changes in the source
publication suggested an error in analysis/typesetting. A further two effect sizes were excluded from the
main meta-analysis due to their being statistically dependent (i.e. derived) from other effect sizes which
were already included. The latter two effect sizes were, however, included in the appropriate subgroup for
the analyses of separate cognitive domains, as for these analyses they were independent of other
outcomes. Lastly, two congruent Stroop outcomes could not be attributed to any specific domain of
cognition, but were included in the main meta-analysis of all outcomes (see Figure S1).

Supplementary tables
Table S1: Meta-analyses for individual cognitive domains

Domain K (N ES) ES (9) 95% ClI d.f. p-value Tau? 12
Executive function 6 (23) 0.03 [-0.11, 0.17] 2.7 * 0.01 30.07
Episodic memory 8 (18%) -0.02 [-0.31, 0.27] 5.3 .843 0.06 56.44
Attention 6 (12) 0.07 [-0.24, 0.38] 3.4* * 0.01 8.69
Cognitive screening | 5 (7%) -0.12 [-0.47, 0.24] 3.3* * 0.06 67.93
Construction 2(3) 0.14 [-1.15, 1.44] 1* * 0.00 0.00

Effect sizes operate so that positive values indicate improvement; The availability of a single relevant effect size precluded meta-
analysis of the ‘Perception’ domain; Number of studies (K); Effect size (ES); Hedges’ Standardized Mean Difference (g);
Confidence interval (Cl); Degrees of freedom (d.f.); Between-study variance (Tau?); Proportion of observed dispersion due to real
variation in effect sizes (12); * = where d.f. < 4, p-values are unreliable, and are thus not reported here; # = including one effect size
not included in the ‘Overall’ meta-analysis.



Supplementary figures
Figure S1: Full forest plot visualizing robust variance estimation model for all studies and outcomes (grouped by intervention type)
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Lee et al., 2014
COG: MMSE (total) -0.035 [-0.33, 0.26]
Richard et al., 2019

MEM: RAVLT (delayed recall)
MEM: RAVLT (recognition)
EXEC: Stroop (interference time)
EXEC: Category fluency (total)
COG: MMSE (total)
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Roh et al., 2020

MEM: SVLT (delayed recall)
EXEC: Digit span backwards (total)
EXEC: Stroop test

0.349 [-0.10, 0.80]
-0.351 [-0.80, 0.10]
-0.188 [-0.64, 0.26]

Vanoh et al., 2019

ATT:  WAIS-III DSC (total)

ATT:  TMT-A (time)

CONS: Clock drawing (total)

MEM: RAVLT (learning rate)
MEM: Visual reproduction | (total)
MEM: Visual reproduction Il (total)
COG: MMSE (total)

PER: WAIS-IIl MR (total)

0.459 [-0.11, 1.02]
0.059 [-0.50, 0.62]
0.273 [-0.29, 0.83]
0.090 [-0.47, 0.65]
-0.116 [-0.67, 0.44]
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0.281 [-0.28, 0.84]
-0.041 [-0.60, 0.52]

Physical activity interventions

Anderson-Hanley et al., 2012
ATT: LDST (total)

CONS: Clock drawing (total)
CONS: Figure copy (total)
MEM: Figure (delayed recall)
MEM: Fuld (delayed recall)
MEM: RAVLT (learning total) -0.144 [-0.59, 0.30]
MEM: RAVLT (immediate recall) - 0.207 [-0.24, 0.65]
MEM: RAVLT (delayed recall) —t 0.161 [-0.28, 0.60]
EXEC: Category fluency (total) -0.272 [-0.72, 0.17]
EXEC: Color Trails (2-1 difference) 0.495 [0.05, 0.95]
EXEC: Letter fluency (total) 0.084 [-0.36, 0.53]
EXEC: Digit span backwards (total) 0.587 [0.13, 1.04]
EXEC: Stroop (interference time cost) 0.198 [-0.25, 0.64]

0.009 [-0.43, 0.45]
0.191 [-0.25, 0.63]
-0.063 [-0.51, 0.38]
-0.288 [-0.73, 0.16]
-0.104 [-0.55, 0.34]
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Gschwind et al., 2015

ATT:  ANT (alerting RT)
ATT:  ANT (orienting RT)
ATT:  WAIS-III DSC (total)
ATT:  TMT-A (time)
EXEC: ANT (executive RT)
EXEC: Digit span backwards (total)
EXEC: TMT-B (time)
EXEC: VST (intrusions)
EXEC: VST (efficacy)
ATT:  ANT (Global RT)

-0.120 [-0.44, 0.20]
0.196 [-0.12, 0.51]
-0.145 [-0.46, 0.17]
-0.129 [-0.45, 0.19]
0.243 [-0.08, 0.56]
0.130 [-0.19, 0.45]
-0.110 [-0.43, 0.21]
0.027 [-0.29, 0.34]
0.027 [-0.29, 0.34]
-0.365 [-0.68, -0.04]

Sebastiao et al., 2018

ATT: BICAMS SDMT (total)
MEM: BICAMS CVLT (total)
MEM: BICAMS BVMT (total)

0.045 [-0.77, 0.85]
0.219 [-0.59, 1.03]
0.700 [-0.14, 1.54]

Psychosocial interventions
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Dodge et al., 2015 ;

ATT: Cogstate: Detection test e 0.515 [0.08, 0.95]
ATT: TMT-A (time) S 0.133 [-0.29, 0.56]
MEM: Word list (acquisition total) T -0.060 [-0.49, 0.37]
MEM: Word list (delayed recall total) —_— -0.017 [-0.44, 0.41]
EXEC: Category fluency (total) — 0.440 [0.01, 0.87]
EXEC: Cogstate (1-back accuracy) T -0.100 [-0.53, 0.33]
EXEC: Cogstate (2-back accuracy) —= -0.150 [-0.58, 0.28]
EXEC: Letter fluency (total) —E= 0.002 [-0.42,0.43]
EXEC: Stroop Test (inhibition score) p— 0.093 [-0.33, 0.52]
EXEC: TMT-B (time) — -0.052 [-0.48, 0.37]
COG: CAMCI (total) —l -0.132 [-0.56, 0.29]
COG: MMSE (total) S -0.229 [-0.66, 0.20]

Wahbeh et al., 2016

ATT:  Simple RT (total)

MEM: RAVLT (learning total)
MEM: RAVLT (delayed recall)
EXEC: Letter fluency (total)

EXEC: Flanker task (conflict effect)
EXEC: WMS-IIl LNS (total)

0.008 [-0.99, 1.01]
0.285 [-0.72, 1.29]
-0.087 [-1.09, 0.91]
0.123 [-0.88, 1.13]
1.108 [0.00, 2.22]
0.227 [-0.78, 1.23]

Wuthrich et al., 2018

COG: M-ACE (total) T -1.168 [-2.01, -0.33]
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Forest plot created using the ‘robumeta’ package in R, presenting all 64 effect sizes (g) from ten studies (g = -0.02; 95% CI [-0.14,
0.09]; p = .66; see main paper Table 3 for additional model details); Attention (ATT); Attention network test (ANT); Brief
international cognitive assessment for multiple sclerosis (BICAMS); Brief visuospatial memory test (BVMT); California verbal
learning test (CVLT); Cognitive screening (COG); Computer assessment of mild cognitive impairment (CAMCI); Confidence interval
(CI); Construction (CONS); Episodic memory (MEM); Executive function (EXEC); Letter digit substitution test (LDST); Matrix
reasoning (MR); Mini-Addenbrooke’s Cognitive Examination (M-ACE); Mini-mental state examination (MMSE); Not applicable (NA);
Perception (PER); Reaction time (RT); Rey auditory verbal learning test (RAVLT); Seoul verbal learning test (SVLT); Symbol digit
modalities test (SDMT); Trail-making test part A (TMT-A); Trail-making test part B (TMT-B); Victoria Stroop test (VST); Weschler
adult intelligence scale-lll (WAIS-IIl); Weschler memory scale-IIl Letter number sequencing (WMS-III LNS).



Figure S2: Cochrane risk of bias tool 2 summary figure (Sterne et al., 2019)
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