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Figure 1: p-hacking in the validation literature. In fields where pressure to find significance biases published results p-value distributions tend
to be right-skewed, i.e. to be characterized by p-values that are just below the 0.05 significance-threshold. We find evidence that the p-value
distribution in the validation literature is, by contrast, left-skewed, with a majority of studies reporting p-values below 0.01.



A Pearson B Spearman

g . 2 N
=1 = [
=] 1 pxt H
5 = en ° . . 5 .
] e \ & ! .
| - ! . - - .
E = 1 ° E g 'Iq :
E & ; ! £ S e
g o Ao 1 g Toe i
i g o e® % . H
] o [ 2} 2 ® L]
. Y o '
=
o -
= i e
o o o ?
T T T T T T
0.0 0.5 1.0 16 an 0.5 1.0
Effect size Effect size
100
L . 40
.
§ ]
° r
.
g A
E E 20 | ||| "
a |l || 3 ! ..
Ifji i
e ® [ Il .
o T oy — — —
0.0 0.5 1.0 0.0 0.5 1.0
R*2 R*2

Figure 2: Publication bias. [A and B] Funnel plots of the studies in our quantitative meta-analyses (for Pearson and Spearman meta-analyses,
respectively). We find some evidence for publication bias against low-sample size, low-effect articles (Eggers test: ¢ = 2.419, p = 0.02471
for Pearson; ¢ = 2.053, p = 0.07025 for Spearman). [C and D] To further characterize the relationship between Sample Size and Effect Size,
we perform a correlation between the two, and find a relationship between higher sample sizes and lower effect sizes (Pearson: r = —0.3759,
p =0.0771; Spearman: r = —0.6451, p = 0.0365).
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Figure 3: Trim-and-fill correction for publication bias. For both susceptibility and MP, we find evidence of publication bias (asymmetric funnel
plots, top figures). We then use the trim-and-fill to correct for publication bias by imputing small-effect-small-sample studies that might have been
performed, but not published. We then perform a meta-analysis on the imputed set of studies, and compare it to the complete case analysis in the
main results.



B White Matter only

O White Matter and
Grey Matter

I Grey Matter only

O Peripheral Nerves

Magnetization Transfer Ratio (MTR)

Study Total
Fiaer etal., 2013 - CC (WM) 54
Fjaer etal, 2013 - Deep GM (GM) 54
Fjaer etal, 2015 - CC (WM} 24
Fjaer et al., 2015 - Deep GM {GM) 24
Beckmann2018 - CC+EC (WM) 20
Fixed effect model 176

Macromolecular Pool (MP)

Soustelle et al., 2019 - CC (WM) 15
Soustelle et al., 2019 - Sensory CT (GM) 15
Thiessen el al, 2013 - CC (WM) 0
Turati etal.. 2015 (MBF] - CC (W) 15

Tural atal., 2015 (Black Gold Il)- CC (AM) 15

Fixed effect model

Pearson
Correlation COR 95%-Cl
— B 038 [0.13:0.58]
L 0.13 [-0.14;0.39]
—— 0.01 [-0.39; 0.41]
_— 0.04 [-0.37; 0.44]

| —=— 0.77 [0.49;0.90]

e 0.28 [0.13; 0.41]
—
0.5 0 05
Spearman
—Ls- 0.80 [0.48;0.93]
— 079 [0.47:0.93]
——= 086 [0.52 097
——&— 032 [023.0.71]
45— 045 [-0.08:0.78]
—= 0,67 [0.50;0.79]
T
05 0 0.5

Fractional Anisotropy (FA)

Chandran el al., 2012 (MBFP] - all Wh

Chandran etal., 2012 (LFB] - all W

Jito et al., 2008 - CC (W)

Mallink et al., 2019 - Perforant path (Whi)
Martyrosian et al., 2016 - Darsal Column (SC, W)
Pol et al, 2019 - GG (W)

Praat el al., 2018 - Malor CT (GM)

Wan Tilborg et al., 2018 - Mater and Sensory CT {GM)
Yano etal., 2018 - CC (W)

Fixed effect model

Mean Diffusivity (MD)

Argyridis et al., 2014 - EC (WM) 18
Pol et al., 2019 - CC (WM) 25
Praet et al., 2018 - Motor CT (GM) 80
Yano et al., 2018 - CC (WM) 21
Fixed effect model 144
Radial Diffusivity (RD)

Chandran et al., 2012 {MBP) - all WM 20
Chandran et al., 2012 {LFB) - all WM 20
Pragt et al., 2018 - Motor CT (GM) &0
Yano et al, 2018 - CC (WM) 21
Fixed effect model 14

Aajula et al., 2016 - CC and PVWM (WM) 19
Jelescu et al., 2016 - CC (WM

Soustelle et al., 2018 - CC (W)
Soustelle et al., 2018 - Sensory Corlex (GM) 15
Thiessen et al., 2013 - CC (WM) 10

Fixed effect model

251

Pearson
20 = 0.50 [0.07:0.77]
20 -t 027 [-0.20: 0.64]
36 \—=—  0.73 [0.530.36]
10 — 027 [-0.21; 0 65]
1§ | —= D88 [0.71:0.96]
25 —_— 003 [-0.37;0.42]
an —— 0,31 [ 0.90; 0.50]
12 e 0.37 [0.26:0.78]
21 e 076 [0.48;0.90]
= 0.48 [ 0.37; 0.57]
|
-0.5 o 05
Pearson
_ 0.00 [-0.46; 0.47]
——s——  0.10 [0.30:0.48]
—=— 0.03 [-0.19; 0.25]
——=—— 0.53 [0.13: 0.78]
: 0.12 [-0.05; 0.28]
0 0.5
Pearson
—+—=— 0.34 [-0.12; 0.68]
— 0.05 [-0.40; 0.48]
—— 0.07 [-0.15; 0.29]
i —=— 0.83 [0.62;093]
I 0.26 [ 0.09; 0.41]
T —
05 0 05
Spearman
— ; 041 [-0.36; 0.54]
—= 050 [0.20;0.72)
- 044 [-0.08; 0.78]
= 0.04 [-0.48; 0.54]

——— 076 [0.24: 0.94]

— 0.39 [ 0.19; 0.56]

0.5

Figure 4: Influence of tissue type on between-subject meta-analytic results. (Top left) Within the studies considered by our systematic review
(n = 71), a majority of studies investigated either White Matter regions only, or in combination with Grey Matter, whereas only a handful of studies
focus on Grey Matter on its own. It is therefore unfeasible to analyse WM and GM results separately. (Top right, bottom) Because a minority of
studies used for the meta-analyses include GM results, we report the results from these meta-analyses, this time splitting any WM and GM that were
pooled in previous analyses. To facilitate visual inspection of this aspect of the literature, we labelled the studies according to tissue type and brain
area investigated. We further confirm that excluding GM results (forest plots not shown) does not affect meta-analysis outcomes for any marker,
including FA (R? without GM = 0.57, 95%CI = [0.44; 0.67]), MP (R without GM = 0.40, 95%CI = [0.22; 0.56]) and MD (R? without GM = 0.23,
95%CI = [-0.03; 0.46]). Overall, choice of tissue type being investigated in different studies is unlikely to have affected the results. Acronyms:
GM: Grey Matter, WM: White Matter, CC: Corpus Callosum, EC: External Capsule, CT: Cortex, SC: Spinal Cord, PVWM: Paraventricular

‘White Matter.
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