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Background: Lower hippocampal volumes are commonly detected in individuals with T2DM. Yet, 

whether this volume reduction already occurs in prediabetes, and which specific hippocampal 

subfields are affected is still unclear. Therefore, we investigated whether both T2DM and prediabetes 

are associated with specific hippocampal subfields atrophy.  

Methods: We used data from 4724 participants (58.7±8.5 years, 51.5% women) of The Maastricht 

Study (Schram et al., 2014). Glucose metabolism status was determined with an oral glucose tolerance 

test and defined according to the World Health Organization 2006 criteria (World Health 

Organization, 2006). Participants were classified in three groups: T2DM (n=869), prediabetes 

(n=671), or normal glucose metabolism (NGM, n=3184). Brain imaging was acquired with a 3T 

Siemens MRI scan. Images were segmented using FreeSurfer v.6.0 (Fischl, 2012; Iglesias et al., 2015), 

and quality control was performed following guidelines (Monereo-Sánchez et al., 2021).  Total 

hippocampal volume (THV), as well as the volume of 12 hippocampal subfields per hemisphere were 

obtained. Left and right hemisphere volumes were averaged. Multiple linear regression was used to 

assess the associations of T2DM and prediabetes with THV and hippocampal subfields volumes. 

NGM was used as reference group. Analyses were corrected for MRI lag time, total intracranial 

volume, age, sex, and cardiovascular risk factors. Given 12 subfields were analyzed and to maintain 

a type I error rate of 5%, Matrix Spectral Decomposition (Nyholt, 2004) was used to determine the 

effective number of independent variables (n=7), therefore, alpha threshold for significance was set 

at 0.05/7= 0.0071.  

Results: T2DM was associated with smaller THV (β=-.15, p<.001). Smaller volumes were found in 

those subfields integrating the hippocampal formation, i.e. CA1 to CA4 (β<-.11, p<.005), 

(pre)subiculum (β<-.12, p<.004), and dentate gyrus (β=-.14, p<.001). In addition to fimbria (β=-.19, 

p<.001) and hippocampal tail (β=-.16, p<.001). Prediabetes showed no significant associations with 

THV or any subfield. 

Conclusion: There is a generalized hippocampal atrophy associated with T2DM, which is 

independent of demographics, cardiovascular and lifestyle risk factors. This atrophy is not yet 

observable in our analysis for prediabetes stages, which could give a window of action in this stage 

for the early prevention of brain disease. 
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