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Figure 2 : Behavioural Results 
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F. Left TTG thickness 
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C. Left AnG volume 
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B. Left MFG surface 
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Figure 5 : Moderation results
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Figure 1 : MRI preprocessing
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- Auditory verbal working memory (avWM) plays an important role in speech 
processing, allowing us to maintain and manipulate information in memory.

- Normal aging is associated with a decline in brain structure and function, 
which is associated with a decline in avWM [1]. 

- According to the Hemispheric Assymmetry Reduction in Older adults 
(HAROLD) model [2], prefrontal areas activation tends to be less lateralized in 
older adults than in younger adults during cognition tasks.

- The objective of this study is to investigate, using surface-based 
morphometry, the relationship between brain aging and avWM.

- Our hypothesis is that structural decline in the left lateralised cortical 
network supporting avWM (IFG, MFG, SMG, pSTG) [3,4], combined with an 
opposite right hemisphere structural decline, will be associated with a decline 
in avWM. 

- Normal aging is associated with a decline in accuracy and reaction time in avWM.
- This decline is moderated by cortical structure in di�erent ways, suggesting that the impact of brain aging on 
cognitive functions is complex and spatially heterogeneous.
-  We found a positive impact of the structure of the bilateral MFG on avWM, consistent with the HAROLD model.
- The MFG is involved in manipulating and monitoring verbal information in avWM [8, 9].
- Negative impacts for the other regions were found, which are under investigation.

- Outliers were removed.
 
- Linear Mixed Model (LMM) analysis, separately for each DV, with Span 
(3, 4, 5, 6) as repeated �xed factor, and Age, Sex and PTA as 
covariates.

- Results. Main e�ect of Span for Acc (F3, 110.8 = 189.32, p ≤ .001) 
(Figure 2a) and RT (F3, 88.4 = 113.323, p ≤ .001) 
(Figure 2b), with a decline in performance with an increase in Span.
- Main e�ect of Age for Acc (F1, 71.5 = 9.311, p =.003, 
β = -.002) (Figure 2c) and RT (F1, 74.8 = 18.602, p ≤ .001, 
β = 61.525) (Figure 2d), with a decline in performance with age.

- In some regions, age-related 
decline in avWM was less
intense in those with higher 
volume/surface (bilateral MFG). 
In other regions, stronger 
decline in performance was 
found in those with higher 
volume/thickness (left AnG, 
left Acc, bilateral TTG).

Figure 4 : Neurobiological 
correlates
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Figure 3 :  Moderation 
model
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Study 1 (behavioural) 

- 72 healthy participants aged 20 - 98 y (51.6 ± 20.3 y, 38 W).
- Audiological testing : pure tone average (PTA) for each ear .
- MoCA [5] (mean = 27.6 ± 1.94, range 23 to 30).
- avWM task : the Running Span test [6], requires participants to recall the 
last 3 - 6 digits (Span3 to Span6) from lists of di�erent lengths. 
- Dependent variables : Reaction Time (RT) and Accuracy (Acc).

Study 2 (MRI)

- 30 adults from Study 1 aged 21 - 86 y (52.6 ± 19.5 y, 16 W) (Objective: 40)
- Philips 3.0 T Achieva TX with a MPRAGE T1 sequence 
(1 mm3).
- MRI data processing with Freesurfer 6 (Figure 1) with the Destrieux 2009 
parcellation [7].
- Surface, Volume and Thickness were extracted for each region of interest. 

Methods

Study 1 (behavioural) Study 2 (MRI)

Left

- Moderation analysis (Figure 3) to determine if 
cortical aging a�ects avWM. 

- Results (Table 1, Figure 4). The
 relationship between age and avWM varies as a 
function of the structure (Surface, Volume, 
Thickness) in several regions including bilateral 
middle frontal gyrus (MFG) (Figure 5a, 5b), left 
angular gyrus (AnG) (Figure 5c), left anterior
cingulate cortex (ACC) (Figure 5d) and bilateral 
temporal transverse gryrus (TTG) (Figure 5e, 5f ).

Right


