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INTRODUCTION 

 

The serial position effect in free recall refers to better performance for early-list items (primacy) 
and late-list items (recency) as  compared to items in the middle of the list. 
The result is typically a serial position curve, 
where memory performance depends   
upon presentation order. 
 
Bruno et al. (1)  
showed that  
primacy recall  
in a delayed task (20 minutes) 
predicts cognitive decline (measured with MMSE) from baseline in a group of cognitively-intact 
participants followed longitudinally: poorer delayed primacy was associated with more decline 
over time. 
 
Bruno and colleagues (1) explained this finding by arguing that delayed primacy performance relied 
upon healthy memory consolidation, which is thought to depend upon hippocampal function. 
Consistently, a lesion study by Hermann et al. (2) and two fMRI studies with healthy young adults 
(3,4) suggest that hippocampal integrity is linked with successful retrieval of primacy items.  
 
This study was conducted to test the hypothesis that hippocampal volume (measured with 
structural MRI) predicts the degree of delayed primacy success in cognitively intact elderly 
participants. 
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METHODS 
 

Subjects were 28 volunteers, aged 60 or above and with an MMSE score of at 
least 28, who took part in a study on the effects of lorazepam on cognition. All 
data for this study are taken at baseline prior to drug/placebo administration.  
 
Serial position performance was measured with the Buschke selective 
reminding test (BSRT). The main focus was on delayed performance, 20 
minutes after study. Primacy is defined as the first four words on the study list. 
 
MRI acquisition was carried out at the Nathan Kline Institute. MRI data were 
then processed to calculate hippocampal gray matter volume at the DZNE in 
Rostock. MRI processing used high-dimensional spatial transformation and a 
predefined hippocampus mask.  
 
The Statistical plan involved regression analyses with delayed primacy and 
delayed non-primacy (i.e., all other words), expressed as proportions, as 
outcome variables; age, family history of Alzheimer’s disease (AD), APOE e4 
status, sex, level of education, total intracranial volume, and left and right 
hippocampal size were predictors. 

RESULTS 
 

To avoid issues of multicollinearity, we conducted separate analyses with left and right hippocampi.  
Left hippocampal gray matter volume was positively correlated with delayed primacy performance 
[p = .005, β = .679, r2 change = .285], but not with non-primacy performance  [p = .470]. 
Analogously, right hippocampal volume was positively correlated with delayed primacy 
performance [p = .014, β = .695, r2 change = .224], but not with non-primacy performance  [p = 
.265]. The Figure below shows the association between memory performance and hippocampal 
volume. 

DISCUSSION 
 

These findings are consistent with the hypothesis that the hippocampus is involved in delayed 
primacy consolidation. To our knowledge, this is the first time this has been reported in cognitively-
intact older individuals, using in-vivo imaging. Our results shed some light on the relationship 
between delayed primacy performance and generalised cognitive decline.. Since delayed primacy 
consolidation relies on a healthy hippocampus, and the hippocampus is affected early in AD, it is 
possible that failure to consolidate delayed primacy items might indirectly signal the incipient 
emergence of the disease. 
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N 28 

Age 64.46 (3.78) 

Gender 
(females) 

17 (61%) 
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(years) 

15.93 (2.40) 

FHAD (yes) 11 (39%) 

APOE ε4 
(yes) 

13 (46%) 

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1

2350 2850 3350 3850 4350

M
e

m
o

ry
 P

e
rf

o
rm

an
ce

 

Hippocampal Volume (gray matter) 

Left Hip - Primacy 
Right Hip - Primacy 

Right Hip – Non-primacy 

Left Hip – Non-primacy 


