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One potential confound to memory load manipulations that has not been 
investigated is rehearsal rate. We found that subjects alter their rehearsal rate 
based on memory load and rehearse at a faster rate at low memory loads before 
rehearsing slower at a high memory load (8-letters). This suggests that across 
lower memory loads subjects rehearse faster in order to maintain the increased 
numbers of items. However, once a certain memory load is exceeded, subjects 
devote attentional resources to try and remember the information, which 
decreases the rate at which they can rehearse. Furthermore, we found that 
rehearsal rate varied as a function of time during the delay period contingent on 
the memory load. 
 
While the effect of memory load on rehearsal rate has not been demonstrated 
previously, our findings are consistent with some earlier studies on rehearsal rate. 
One previous study found that maximum overt rehearsal for spoken words 
increased as the list length increased from 2, 3, to 4-items (Cowan et al. 1998). 
Several other studies have shown that individuals with faster maximum overt 
speech rates have higher verbal span (Baddeley et al. 1975; Hulme et al. 1984; 
Cowan et al. 1998). However, it should be noted that while rehearsal rate and 
verbal span are correlated, it is not clear if rehearsal rate casually influences 
memory recall.  
 
Therefore, this behavioral data suggests that multiple factors can change 
rehearsal rate while subjects are maintaining task-relevant information. 
Combined with the rehearsal rate manipulation fMRI results, this suggests 
multiple cortical regions can show changes in activity that may be misattributed 
to certain task manipulations when in fact it really may be secondary to a change 
in rehearsal rate. This may partly explain why memory load effects have been so 
inconsistent and discrepant in various cortical regions both among individuals in 
the same study (Postle et al. 1999) as well as across studies. Specifically, several 
studies have shown memory load effects in MFG (Rypma et al. 2002; Zarahn et al. 
2005), while others have not (Rypma et al. 1999; Postle et al. 1999). Other regions 
that show inconsistent results include IFG, inferior parietal, temporal, and motor 
areas (Rypma et al. 1999; Postle et al. 1999; Buchsbaum et al. 2005; Narayanan et 
al. 2005). Many different sources of variability may help explain these 
inconsistent findings such as differences in the task (recall versus recognition), 
number of items (below, at, or above span i.e. <4, =4, >4 items (Cowan 2001)), 
and analysis (whole-brain versus region of interest; how delay period modeled) 
(Postle 2006; Buchsbaum & D’Espostio 2008; Curtis & D’Espostio 2003). However, 
even when many of these external factors are accounted for there still seems to be 
a large amount of variability in reported findings. For example, even the same 
lab using similar verbal WM tasks found load effects in MFG and IFG in one 
study (Rypma et al. 2002), but not in another study (Rypma et al. 1999). Therefore, 
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this study extends previous findings by revealing that even when the rate of 
rehearsal is held constant, memory load effects still exist across multiple cortical 
regions and were not simply due to increases in rehearsal rate.  
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