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1-  Control analysis on CCF distribution across lags 

 

 

 
 

Figure S1 - Distribution of cross-correlation coefficients from real dyads across lags (from -

12 to 12). Note that IBI data were sampled at 4 Hz, thus groups of four consecutive lags 

correspond to 1 second (e.g. from -12 to -9 corresponds to -3 seconds).  

 

 

 
 

 

Figure S2 - Distribution of cross-correlation coefficients from spurious (PSEUDO) dyads (N 

= 13.260) across lags (from -12 to 12). Note that IBI data were sampled at 4 Hz, thus groups 

of four consecutive lags correspond to 1 second (e.g. from -12 to -9 corresponds to -3 

seconds). 



 
 

Figure S3 - Distribution of cross-correlation coefficients averaged over lag groups : “Zero” 

(from lag -4 to lag 4), “Negative” (from lag -12 to lag -3) and “Positive” (from lag 5 to lag 12).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Model on CCF values averaged at Zero lag group  

 

Full model structure:  

 

PhysiologicalSynchrony_ZEROlag ~ block_type+movement+block novelty +  

                        scale(SUM_HRV)+ 

                        scale(SUM_Social_anxiety)+ 

                        scale(SUM_Perspective_taking)+ 

                        scale(Grasp_asy)+ 

                        (1|dyad) 

 

 

Full results table:  

 
 

  

 

 



 
 

Figure S4 - CCF values averaged over the Zero lag group across blocks.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



2- Control analysis on block novelty effect for pseudo dyads 

 

Full model structure:  

 

 

PhysiologicalSynchrony_PSEUDO ~ block+movement+block novelty + (1|PSdyad) 

 

Full results table:  

                     

 
 

 

 

 

 

 

 



 
 

Figure S5 - Average CCF values for pseudo dyads across blocks.   

 

 

 

 

 

 

 

3 - Control analysis checking the interaction between Block Type and Social Anxiety 

on Physiological Synchrony 

 

 

 

 
 



4 - Model tables (following bootstrapping) 

 

Model 1 - DV: Physiological Synchrony  

 

 
Model 1a - DV: Physiological Synchrony, Start Time Difference as a predictor 

(replacing Grasp Time Difference) 

 

 
 

 

 

 

 

 

 

 

 

 

 



Model 2 DV: Baseline-corrected RMSSD 

 

 
Model 3a DV: Performance goodness 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Model 3b DV: Same wavelength  

 

 
 

 

 

 

 

Model 3c DV: Easiness 

 

 
 

 

 

 

 

 

 



 

 

 

 

Model 3d DV: Same wavelength  

 

 
 

 

5- Supplementary Results 

 

Grasping asynchrony - The model included Block Type , Movement, BlockNovelty, 

StartTimeDifference, MT_variability, Social Anxiety, Perspective_Taking and HRV. The 

dependent variable GraspTimeDifference was log-transformed to obtain normally distributed 

values. Since the predictors StartTimeDifference and MT_variability were significantly 

correlated (r = 0.36, p = .030), to avoid multicollinearity issues, we ran a separate model 

including StartTimeDifference. In both models, none of the absolute difference predictors were 

significant, therefore were dropped in the trimmed models. 

 

Model S1  

𝐺𝑟𝑎𝑠𝑝_𝑇𝑖𝑚𝑒_𝐷𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑐𝑒 ij = β0 + β1 ⋅ 𝑀𝑜𝑣𝑒𝑚𝑒𝑛𝑡 i + β2 ⋅ 𝐵𝑙𝑜𝑐𝑘𝑁𝑜𝑣𝑒𝑙𝑡𝑦 i +  

β3 ⋅ 𝐵𝑙𝑜𝑐𝑘 𝑇𝑦𝑝𝑒 i +  β4 ⋅ 𝑆𝑈𝑀_𝐻𝑅𝑉_𝑐ℎ𝑎𝑛𝑔𝑒 i + β5 ⋅ 𝑆𝑈𝑀_𝑆𝑜𝑐𝑖𝑎𝑙 𝐴𝑛𝑥𝑖𝑒𝑡𝑦 i + 

 β6⋅𝑆𝑈𝑀_𝑃𝑒𝑟𝑠𝑝𝑒𝑐𝑡𝑖𝑣𝑒_𝑡𝑎𝑘𝑖𝑛𝑔 i  + β7 ⋅ 𝑆𝑈𝑀_𝑀𝑜𝑣𝑇𝑖𝑚𝑒𝑉𝑎𝑟𝑖𝑎𝑏𝑖𝑙𝑖𝑡𝑦 i + b0j+b1j ⋅ 𝐵𝑙𝑜𝑐𝑘 𝑇𝑦𝑝𝑒 i +  

b2j⋅𝑀𝑜𝑣𝑒𝑚𝑒𝑛𝑡 i  +  ϵij 

 

 

Model S1 (R2
conditional = 0.375, R2

marginal = 0.114, AIC = -782.98) showed a significantly better fit 

compared to the null model (R2
conditional = 0.237, R2

marginal = 0.00, AIC = -730.30, X2 =76.67, df 

= 12, p < .0001). The model revealed  a significant effect of Block Type  (b = 0.046, CI [0.016, 



0.076], p = . 008), indicating that GraspTimeDifference was smaller in the Free blocks than in 

the Leader-Follower ones, and a significant positive effect of MT_variability (b = 0.036, CI 

[0.024, 0.047], p < .001), see Figure 4a and Table 1. The model including StartTimeDifference 

failed to reveal any significant effect (see Supplementary Materials). Overall, this analysis 

revealed that participants were less able to touch the bottles at the same time when one of 

them was designed as the leader and the other had to follow compared to when they were 

free to adapt to each other. Moreover, participants were better at synchronizing when they 

reduced their movement time variability, thus making themselves more predictable.  

 

Start asynchrony - This analysis estimates the impact of Block Type , Movement, 

BlockNovelty, Social Anxiety, Perspective_Taking, and HRV_change on the time difference 

between the participants movement start. The dependent variable StartTimeDifference was 

log-transformed to obtain normally distributed values. In the saturated model none of the 

absolute difference predictors were significant, therefore they were dropped in the trimmed 

model while maintaining their sum values.  

 

Model S2 

 

𝑆𝑡𝑎𝑟𝑡_𝑇𝑖𝑚𝑒_𝐷𝑖𝑓𝑓𝑒𝑟𝑒𝑛𝑐𝑒 ij = β0 + β1 ⋅ 𝑀𝑜𝑣𝑒𝑚𝑒𝑛𝑡 i + β2 ⋅ 𝐵𝑙𝑜𝑐𝑘𝑁𝑜𝑣𝑒𝑙𝑡𝑦 i +  

β3 ⋅ 𝐵𝑙𝑜𝑐𝑘 𝑇𝑦𝑝𝑒 i +  β4 ⋅ 𝑆𝑈𝑀_𝐻𝑅𝑉_𝑐ℎ𝑎𝑛𝑔𝑒 i + β5 ⋅ 𝑆𝑈𝑀_𝑆𝑜𝑐𝑖𝑎𝑙 𝐴𝑛𝑥𝑖𝑒𝑡𝑦 i + 

 β6⋅𝑆𝑈𝑀_𝑃𝑒𝑟𝑠𝑝𝑒𝑐𝑡𝑖𝑣𝑒_𝑡𝑎𝑘𝑖𝑛𝑔 i   + b0j+b1j ⋅ 𝐵𝑙𝑜𝑐𝑘 𝑇𝑦𝑝𝑒 i +  ϵij 

 

Model S2 (R2
conditional  = 0.63, R2

marginal = 0.22, AIC = -646.63) significantly outperformed the null 

model (R2
conditional  = 0.34, R2

marginal = 0.00, AIC = -396.53, X2 =266.1, df = 8, p < .0001). The 

model showed significant effects of Movement (b = -0.030, CI [-0.051, -0.01], p  = 0.005) and 

Block Type  (b = 0.153, CI [0.105, 0.20], p  < 0.001). StartTimeDifference was lower in Same 

compared to Opposite blocks and in Free compared to Leader-Followerblocks, see Figure 4b 

and Table 1. The effect of Movement suggests that complementary actions require more motor 

preparation time than imitative actions, likely due to a conflict between competing motor 

representations. The effect of Block Type  indicates that, as anticipated, in Leader-Follower 

blocks, the follower needed to wait for the leader to initiate the action in order to understand 

the goal. In addition, StartTimeDifference was positively related to Social Anxiety (b = 0.043, 

CI [0.008, 0.077], p =  0.033), indicating that socially anxious dyads were less able to 

synchronize their starting movement. Finally, there was a tendency toward significance for a 

negative effect of Perspective_taking (b = -0.037, CI [-0.073, - 0.002], p = . 054), although it 

did not survive the fdr correction.  

 



 

Figure S6 - Behavioural results. Panel a: Significant effects of Block Type (upper plot) and 

dyad level Movement Time Variability (lower plot) on Grasping Asynchrony. Panel b: 

Significant effects of Block Type, Movement, and Gender (upper plot) and dyad level 

Perspective Taking and Social Anxiety (lower plot) on Start Asynchrony.  

 


