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Resting State Networks 

SI Table 1: Resting State Networks (RSNs). Broadmann areas (BA), activation cluster volumes (vol_cmm), peak 

activation intensities (max_act) and peak activation coordinates (peak_act) corresponding to the RSN spatial maps. 



Evaluation of time-resolved connectivity with the CPR null model 
In this analysis, we considered the consistent phase randomized (CPR) null model (used in Hindriks et al. 
2016) to evaluate time-resolved dFC using a linear and a non-linear test statistic as also tested using auto-
regressive surrogate data in Zalesky et al. (2014) and amplitude-adjusted phase randomized models in 
Betzel et al. (2016). Similar evidence as in Zalesky et al. (2014) and Betzel et al. (2016) for presence of 
“dynamic” inter-regional connections that rejected this null model after FDR correction was found. More 
specifically, alike Hindriks et al. 2016 and following Zalesky et al. 2014, we estimated the standard 
deviation across the time (i.e. window) dimension of the windowed FNC data (as the linear test statistic) 
and the same non-linear statistic as used in Zalesky et al. 2014 for all subjects in a group. These test 
statistics could be considered as the extent of time-varying fluctuations in the correlation coefficients. For 
each subject, for each ROI-pair (referred to as a “connection” in the original work), a null distribution of 
these test statistics was estimated, and the connections that rejected the null hypothesis were retained for 
further analysis. For each subject, binary graphs highlighting only the top-10 most “dynamic” connections 
(approximately 1.5% of total number of connections as in Zalesky et al. 2014) were constructed and the 
degree of each region in these graphs was evaluated. This degree was summed across the subjects to 
frame an index of consistency of these dynamic connections (i.e. how consistently the regions were 
dynamic across the subjects). The regionally sorted versions of this index for the real and 1000 surrogate 
datasets are presented in SI Figure 1 below. Similar to Zalesky et al. (2014), the vertical lines represent 
the FDR corrected p-values with a cut-off of 0.05; therefore, the regions to the right of these vertical lines 
could be considered dynamic more consistently than that would be expected by chance alone. For the first 
group, the consistent regions were all but one (10 out of 11) found to be the same for both test statistics.  

SI Figure 1: Evaluation of regions most consistently forming dynamic connections using an approach similar 
to Zalesky et al. (2014). The plots show the regionally sorted index of consistency for real data (in blue) and mean 
of the index of consistency of the 1000 surrogate datasets (also regionally sorted) with the error bars (in black) for 
(A) the linear test statistic; and (B) the non-linear test statistic. The regions to the right of the p= 0.05 cutoff could be 
considered dynamic more consistently than that would be expected by chance alone.
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Impact of dimension reduction on clustering 
In this particular analysis, we study the impact of reducing the ROI-pair correlation dimension of the 
windowed FNC data on the clustering results. PCA with 30 number of principal components was used to 
reduce the windowed FNC data for the first group. It can be clearly seen that only a small percentage of 
variation in the data is retained after this dimension reduction step, and this is one reason for the 
apparent similarity (reduced inter-state pairwise distances) in the emergent states (SI Figure 2).  

SI Figure 2: Comparison of clustering results on full dimensional windowed FNC data and PCA reduced 
windowed FNC data. (A) Visualization of the state profiles in both cases; (B) Pairwise inter-state distance matrices 
shows much reduced distance in the PCA reduced case; (C) A graph of retained variance w.r.t. number of principal 
components in the PCA reduction shows low levels of captured variance for lower number of principal components 
in the PCA reduction.        



Impact of head-motion to replicability analysis 
Head-motion has been shown to significantly alter correlations in the FNC (45), and so we studied the 

impact of head motion in the estimated replicability metrics. In this particular analysis, we regressed out 

the estimated head motion parameters from the observed dynamic measures, and derived the 

replicability metrics from the motion regressed dynamic measures. As seen in SI Figure 3 and SI Figure 4, 
the regressed dynamic measures in both approaches were found to be very similar to the originally 

estimated dynamic measures and demonstrated similar replicability, thus confirming the head 

motion as not being a significant contributor to the observed r eplicability. 

SI Figure 3: Studying impact of head-motion to the estimated dynamic measures and hence replicability in 
the hard clustering approach. (A) Similarity of originally estimated dynamic measures across the groups; (B) 

Similarity of motion regressed dynamic measures across the groups. 

SI Figure 4: Studying impact of head-motion to the estimated dynamic measures and hence replicability in 
the fuzzy meta-state approach. (A) Similarity of originally estimated dynamic measures across the groups; (B) 

Similarity of motion regressed dynamic measures across the groups. 
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