
 
Supplementary Fig. 1. Examples of task stimuli. (A) Male face image and its scrambled mask. (B) Chair 
image and its scrambled mask. (C) Beach image and its scrambled mask. (D) Scrambled image for non-
task trials (drawn from pool of male faces) and a re-scrambled mask. Female faces, cars and forest 
images not shown. For task trials, a non-scrambled image was shown for 650 ms followed by a 
scrambled version of the same image for 650 ms. For non-task trials, a scrambled image (drawn from 
pool of male faces) was shown for 650 ms followed by a re-scrambled version of the same image for 650 
ms. 
 

 
Supplementary Fig. 2. Neurocognitive screening results. (A) Average Montreal Cognitive Assessment 
(MOCA) scores in each age group. (B) Average time to complete Trail Making Test Form B (Trails B). The 
top and bottom of the box show 25th and 75th percentile with the mean indicated by the middle line. 
Whiskers show smallest and largest non-outlier values, individual points indicate outliers.  
 
 
 



 
Supplementary Fig. 3. Pupillary response curves in response to no-tone (N, black), distractor (D, orange) 
and target (T, green) trials in younger, middle aged and older adults after pretrial baseline normalization 
only. In all plots, the colored ribbon shows standard error of the mean. 
 
 

 
 

Supplementary Fig. 4. Pupillary response characteristics in response to no-tone (N, black), distractor (D, 
orange) and target (T, green) trials in younger, middle aged and older adults. (A) Area under the curve 
(AUC), (B) Maximum pupil diameter, (C) Latency to maximum pupil diameter, (D) maximum positive rate 
of change and (E), maximum negative rate of change. All data has been normalized by dynamic range 
except for latency to maximum which does not depend on normalization method. All plots show mean 
and standard error of the mean. 

 



 
 

Supplementary Fig. 5. Pupillary response characteristics in response to no-tone (N, black), distractor (D, 
orange) and target (T, green) trials in younger, middle aged and older adults. (A) Area under the curve 
(AUC), (B) Maximum pupil diameter, (C) Latency to maximum pupil diameter, (D) maximum positive rate 
of change and (E), maximum negative rate of change. All data has been normalized by pretrial baseline 
only, except latency to maximum which does not depend on normalization. All plots show mean and 
standard error of the mean. 
 
 
 
 
 
 
 
 



 
 

Supplementary Fig. 6. Modeled estimates for five pupil characteristics (AUC, Maximum, Latency to 
Maximum, Maximum Positive Rate of Change, Maximum Negative Rate of Change) by tone type (N = No 
Tone, D = Distractor, T = Target) and age group (blue = younger, red = older) after fitting with the models 
described in Table 1. All data is normalized by dynamic range. Asterisks indicate significant age*tone type 
interactions. Error bars show 95% confidence interval. 

 

 
 

Supplementary Fig. 7. Modeled estimates for five pupil characteristics (AUC, Maximum, Latency to 
Maximum, Maximum Positive Rate of Change, Maximum Negative Rate of Change) by tone type (N = No 
Tone, D = Distractor, T = Target) and age group (blue = younger, red = older) after fitting with the models 
described in Table 1. All data is normalized by pretrial baseline only. Asterisks indicate significant 
age*tone type interactions. Error bars show 95% confidence interval. 

 



                                                  
 

Supplementary Fig. 8. Plot shows estimated effects of reaction time (RT) on pupil AUC, from model 
described in Supplementary Table 3. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Supplementary Table 1. Result of linear mixed effects model on five pupil characteristics (AUC, Maximum, Latency 
to Maximum, Maximum Positive Derivative, Maximum Negative Derivative) with fixed effects of tone type and age 
group, and random effects of image and participant. These models use dynamic range normalized data. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



Supplementary Table 2. Result of linear mixed effects model on five pupil characteristics (AUC, Maximum, 
Latency to Maximum, Maximum Positive Derivative, Maximum Negative Derivative) with fixed effects of tone 
type and age group, and random effects of image and participant. These models use pretrial baseline 
normalization only. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Supplementary Table 3. Result of linear mixed effects model on phasic responding (AUC) with fixed effects of 
reaction time and age group, and random effects of image and participant. 
 

 


