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Introduction:  Memory decline has been associated with old age and may have increasing rates 

from middle-age (50s-60s) to older age (80+). One unique cohort who has displayed resistance 

to age-related memory decline is “SuperAgers” who are adults 80 years and older with episodic 

memory ability at least as good as cognitively average middle-age adults1.  Northwestern 

University’s larger SuperAging research program seeks to identify factors that contribute to 

superior memory performance in older age.  Previous cross-sectional results show that 

SuperAgers have a significantly thicker cortex than their same age peers and remarkably no 

significant atrophy compared to a cognitively average middle-age adults in their 50s and 60s2. 

Longitudinal analysis revealed annual percent change (APC) in cortical volume was more than 

two times greater in the cognitively average 80+ year olds compared to SuperAgers3, suggesting 

SuperAgers are on a different trajectory of cortical decline than their average peers.  This study 

extends this previous work by exploring whether the APC in whole-brain cortical volume of 

SuperAgers is different from middle-age adults with similar episodic memory performance.    

 

Methods: The sample consisted of 15 cognitively average middle-age adults, 12 cognitively 

average elderly adults and 24 SuperAgers with baseline and follow up data approximately two 

years apart.  All participants received T1-weighted three-dimensional MP-RAGE sequences (TR = 

2300ms, TE = 2.86ms, flip angle = 9°, FoV = 256mm) on a 3T Magnetom Trio, Siemens scanner.  

The cortical reconstructions were performed using FreeSurfer version 5.1.0 and manually 

corrected for inaccuracies4,5. Whole-brain cortical volume was extracted by controlling for 

intracranial volume and annual percent change in cortical volume for each group was compared 

to zero using one-sample t-tests. The APC differences between groups were investigated using 

two-sample t-tests.  



 

Results:  All three groups demonstrated statistically significant mean annual percent whole 

brain volume loss compared to zero (cognitively average middle-age adults 0.50%, p = 0.03; 

SuperAgers, 1.06%, p < 0.001; cognitively average elderly adults, 2.24%, p = 0.002) 3.  Pairwise 

comparison between SuperAgers and cognitively average middle-age adults did not show 

significant difference in the APC in whole-brain cortical volume (difference, 0.56%; p > 0.05). 

Compared to the cognitively average middle-age adults, there is significantly greater annual 

volume loss in the cognitively average elderly (difference, 1.74%; p =0.003). The APC in whole-

brain cortical volume was significantly greater in cognitively average elderly compared to 

SuperAgers (difference, 1.18%; p = 0.04)3. No differences were detected between SuperAgers 

and cognitively average middle-age adults in demographics including education and 

handedness.  

  

Discussion: Our study aimed to investigate annual percent change in whole-brain cortical 

volume in SuperAgers relative to two cognitively average groups, middle-age adults and 

cognitive average 80+ year old peers.  The annual percent change in cortical volume of 

SuperAgers more closely aligns with that of cognitively average middle-age adults than their 

cognitively average 80+ year old peers. These data suggest SuperAgers provide a unique model 

for studying mechanisms of resistance to age-related cortical atrophy.   
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