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Supplementary materials 
 

List of specific hypotheses  
 
A complete list of preregistered hypotheses can be found at Open Science Framework 

(https://osf.io/bxfsb/), where the present experiment is referred to as “HANDS”. The hypotheses 

addressed in this manuscript are listed below. Other hypotheses in the preregistration will be 

addressed in coming manuscripts. 

 

Self-rated unpleasantness 

1: Partial sleep deprivation (PSD) will cause decreased ratings of unpleasantness. 

2: Ratings of unpleasantness will be predicted by participants’ ratings on the 

Interpersonal Reactivity Index Empathic Concern subscale (IRI-EC) and inversely predicted by 

the Psychopathic Personality Index-Revised Coldheartedness subscale (PPI-R-C). 

3: Ratings of unpleasantness will habituate. 

 

Pupillometry 

1: Pictures with pain stimuli will cause greater pupil dilation than control pictures. 

2: PSD will cause lesser pupil dilation in response to pain stimuli. 

 

Heart rate 



1: Pain stimuli will cause greater heart rate increases than no pain stimuli and PSD will interact 

with this increase to cause lesser increases to pain  

 

BOLD response 

1: Pain stimuli will cause greater BOLD responses in the anterior insula (AI) and anterior/middle 

cingulate cortex (ACC/MCC) than control stimuli and PSD will interact with this increase to 

cause lesser increases to pain stimuli. 

2: AI and ACC/MCC BOLD responses will be predicted by IRI-EC ratings and 

inversely predicted by PPI-R-C ratings (see above). 

3: AI and ACC/MCC BOLD responses will be predicted by participants’ rated 

unpleasantness. 

 
 

Supplementary figures  
 

 



Supplementary figure 1a. Mean framewise displacement plotted per age group and sleep condition, dots show 
individual participants 

 
Supplementary figure 1b. Maximum framewise displacement plotted per age group and sleep condition, dots show 
individual participants. 
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Supplementary figure 2a. Effect of stimulus type on pupil diameter 
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Supplementary figure 2b. Effect of sleep condition on pupil diameter 
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Supplementary figure 2c. Effect estimates and 95 % CI for pupil diameter change per condition and age group. 
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Supplementary figure 3a. Effects of stimulus on heart rate 
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Supplementary figure 3b. Effects of sleep condition on heart rate 
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Figure 3c. Effect estimates and 95 % CI for heart rate per condition and age group. 

 

 



 

Supplementary figure 4. Older > young for the contrast no pain > baseline, 0.001 uncorrected for illustration. Color 
bar indicate T-values  

 

 



 

Supplementary table 1. Older > young for the contrast no pain > baseline 

 

 



 

Supplementary figure 5. Relation between IRI-EC and rated unpleasantness, per stimulus type, age group, and sleep 
condition 

 

Detailed fMRI tables 
In the main manuscript, we provide peak level corrected statistics for the fMRI results. For 

completeness, we here provide corresponding tables (matching table 2-5 in main manuscript) 

including also cluster statistics.  

 



 

 
 
 
 

 

 

 

Supplementary table 2. Pain > no pain for all subjects across sleep conditions, thresholded at 0.05 FWE corrected and only 
clusters with > 20 voxels are reported. Anatomic labels are shown for peak coordinates and were defined using the 
automatic anatomic labelling in MRIcron. 



 

 

 

 

 

 

 

 

Supplementary table 3. Pain > baseline for all subjects across sleep conditions, thresholded at 0.05 FWE corrected and only 
clusters with > 20 voxels are reported. Anatomic labels are shown for peak coordinates and were defined using the automatic 
anatomic labelling in MRIcron. 

 



 

 

 

 

 

Supplementary table 4. Effects of age. All tables show data thresholded at 0.001 uncorrected, only clusters with > 
20 voxels are shown. Anatomic labels are shown for peak coordinates and were defined using the automatic 
anatomic labelling in MRIcron. A. The contrast older > young for pain > no pain, B. The contrast young > older for 
pain > baseline. C. The contrast older > young for pain > baseline.  

 



 

 

 

Supplementary table 5.Table showing the interaction contrast age group*sleep condition for pain > baseline, 
thresholded at 0.001 uncorrected, only clusters with > 20 voxels are shown. Anatomic labels are shown for peak 
coordinates and were defined using the automatic anatomic labelling in MRIcron.  


