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Variation in locations of reported white matter differences
between people who stutter and people with fluent speech

=] L '- ® Connally et al. 2013

® Sommer et al. 2002 ® Watkins et al. 2008 ~ (P<0-005. uncorrected;

(p<0.001, uncorrected) (p<0.0025, uncorrected) extent = 10 voxels)

® Chang etal. 2008 ®@Kelletal. 2009 @ Current study

(p<0.002, uncorrected;
(p<0.001, uncorrected) (p<0.001, uncorrected) sxtbnt 2 10 voxels)

Cai et al. (2014)



Variation in functional activity when the same
task data was analyzed by different workflows
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Effect of software on Age and Gender prediction
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Reference Run

(Docker) Mac 0SX (10.12.4) Difference
Mean Mean Mean Mean
Volume Volume Volume Absolute Percent of
Hemisphere Region (mma3) STD (mma3) STD Correlation (mm3) STD Range Volume Reference
Accumbens 471.2 178.8 468.4 181.0 0.980 2.8 35.7 [-72.0, 75.6] 25.8 5.5
Amygdala 840.2 257.9 849.2 262.9 0.963 -9.1 70.8 [-303.0, 84.0] 32.1 3.8
& Caudate 3842.4 ©650.4 3840.5 630.7 0.980 2.0 130.9 [-320.6, 518.4] 56.1 1.5
3 Hippocampus 3276.2 794.9 3264.5 783.6 0.997 11.7 62.0 [-147.0, 185.0] 442 1.3
Pallidum 1683.5 316.0 1668.8 313.6 0.995 14.7 30.7 [-16.8, 99.0] 20.2 1.2
Putamen 4881.1 965.4 4890.2 952.7 0.998 -9.2 59.5 [-145.0, 144.0] 45.4 0.9
Thalamus 8088.6 1240.8 8108.8 1239.0 0.998 -20.2 71.4 [-135.0, 194.0] 54.5 0.7
Accumbens 389.1 147.6 402.2 148.5 0.966 -13.1 38.5 [-145.5, 32.0] 24.1 6.2
Amygdala 882.3 297.8 897.6 290.7 0.918 -15.3 119.3 [-464.0, 221.0] 68.2
Caudate 3781.0 762.1 3780.3 767.7 0.999 0.7 27.1 [-60.1, 48.0] 20.6 0.5
% Hippocampus 3433.4 796.9 3453.3 793.2 0.997 -19.9 60.6 [-190.0, 78.0] 42 .4 1.2
e Pallidum 1694.5 293.8 1695.2 289.5 0.997 -0.7 21.8 [-64.0, 60.9] 12.9 0.8
Putamen 4965.3 1017.3 4942 .8 1008.0 0.993 22.5 118.0 [-201.6, 397.0] 78.4 1.6
;?gplgpus' 77236 11206 77243 = 11294 0.999 07 529 [145.0,1180] 336 0.4
CSF 189856.5 26936.5 190209.3 26668.1 0.999 -362.8 1025.2 [-4274.2, 20.0] 3569.7 0.2
[ Gray Matter 684781.8 86048.8 684111.7 86173.4 1.000 670.1 2009.7 [-11.3,7113.4] 676.3 0.1
= White Matter 513866.1 52348.3 513802.8 52341.8 1.000 63.3 467.3 [-541.2, 2192.4] 125.3 0.0

Brain 1388504.4 132850.8 1388123.8 132962.5 1.000 380.6 1511.6 [-534.0, 6956.6] 425.1 0.0



Reproducibility Spectrum

Publication +
Publication Linked and Eull .
only Code replication
Code executable
and data
code and data
Not reproducible _ Gold standard

Repeatable (Can the same lab repeat all steps of an experiment?
Replicable  Can another lab redo the experiment?
Reproducible Can we get similar results - input to output relation?

Reusable Can someone reuse your data/code/samples/hardware!

Peng (2011), Science; Goble (2014), GigaScience; Drummond (2009), ICML,
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) Generalization

Spectrum of Reproducibility

e Data + Analysis = Result

 Exact Same Data + Exact Same Analysis should yield the
Exact Same Result

* Exact Same Data + Nominally ‘Similar’ Analyses should
y|e|d d IS|m||ar, RGSUlt (i.e. FreeSurfer subcortical volumes compared to FSL FIRST)

Nominally ‘Similar’ Data + Exact Same Analysis should
yIE|d d IS|m||ar’ RESUlt (i.e. my kids with autism compared to your kids with autism)

Nominally ‘Similar’ Data + Nominally ‘Similar” Analyses
should yield a ‘Similar’ Result

* Because we do not really characterize data, analysis and
results very precisely in the current literature, ‘Similar’
has lots of wiggle room for interpretation (both to
enhance similarity and discount differences).



Example
Replicate this:

My paper concludes:

* Increase in resting state connectivity between

Right Superior Temporal Gyrus and the Right
Superior Frontal Gyrus in subjects with autism,
and this connectivity correlated with diagnhostic

severity.

How does one go about replicating this?



Example

What data? (MR parameters)

What statistic? (covariates, corrections)

What analysis? (software and parameters)
Ny paper concludes:

Increase in resting state connectivity between Right

Superior Temporal Gyrus and the Right Superior Frontal

Gyrus in subjects with autism, and this corinectivity

cokrelated with/diagnostic severity.
1

What subject characteristics?
(age, gender, SES, genetics,
environment, etc.)

What measure?

What anatomic framework? (atlas)
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