1 QRS Feature correlation
For an ECG-Signal measurement ¢ we take the vector of signal values
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with % corresponding to a window size of + 60ms around each manually anno-
tated R-peak (120ms window) in the ECG signal. We then calculate the average
of this window to obtain our QRS feature vector for the measurement (same
electrode position, but with the volunteer outside the scanner):
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For each confounded QRS feature vector we then calculate pearson’s cor-
relation coefficient to quantify how much the test measurement is confounded
with regard to its corresponding baseline measurement:
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where:
® pxy denotes the pearson correlation coefficient between x and y
e x is the confounded test measurement QRS-feature vector
e y is the baseline measurement QRS-feature vector
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e j=213" y; denotes the mean of y

2 Statistical Analysis
Consider our linear mixed model:
y = X8+ Zb + ¢,
where:

e y denotes the vector of observed responses (our r values),

e X denotes the fixed-effects design matrix,

3 denotes the vector of fixed-effect coefficients,

Z denotes the random-effects design matrix,

e b~ N(0,G) are random effects,



e € ~ N(0,R) denotes the residual error.

Note that G and R are estimated via maximum likelihood (a method for esti-
mating parameters of statistical distributions) during model fitting. The least
squares mean (or estimated marginal mean) for a given combination of fixed-
effect factors (in our case ECG signal confounders field strength, electrode po-
sition and sequence type) is:
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where:
e 3 denotes the best linear unbiased estimator (BLUE) of the fixed effects,

e c; denotes a contrast vector corresponding to the factor (confounder) level
combination.

The variance of the least squares mean can then be calculated as:
Var(fi;) = ¢] Var(B)c;,
where
Var(B) = (X'VX)™', V=ZGZ™ +R.
The standard error then is:

SE(fi;) = v/ Var(ii;).

A 95% confidence interval CI can then be constructed by:

fti £ taya,ar - SE(fLi),

where /2 4 is from a t-distribution with approximated degrees of freedom
(using Kenward-Roger approximation [1]) and o = 0.05 in our case.

For two combinations (e.g. 1.5T-pos3-4D and 7T-posd-sax-bh) denoted by 4
and j, the variance of their difference is

Var(ji; — i) = (¢; — ¢;) " Var(8)(c; — c;),
and thus
SE(fi — fi;) = 1/ Var(fi — fi;)-
The t-test for the difference then uses the statistic
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with degrees of freedom of the t-distribution (for calculating the p-value), again
approximated via the Kenward Roger method [1]. The 95% confidence interval
for the difference can be computed by

(f1i = fi5) £ toy2.ar SE(fs — f1),
with o = 0.05.
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