
THE EFFECT OF PARKINSON'S DISEASE AND FRONTAL LOBE LESIONS ON SERIAL 
LEARNING

In Parkinson`s disease (PD) the motor component is the prevalent but usually not
isolated symptomatology. Basal ganglia and frontal cortex participate in a partially 
closed feedback loop system which could explain the occurrence in PD of 
neuropsychological deficits more closely related to frontal dysfunction.
Learning is a complex function. that depends on the contribution of different
brain areas and its measures through a single index gives us very lew information on 
how this function works. The ability of learning a series of elements is normally 
described by the number of repetitions need to learn them or the total number of 
recalled elements (Lezak. l983; Spreen et al. L991). 
Analysis of serial learning (following the order of the given elements) must take
into consideration both the information to be learnt and their order. The frontal
lobe seems to be involved in serial memory and in particular patients with frontal
lesions although not amnesic. show difficulties on temporal elaboration of 
informations.
Performance was evaluated by means of two different analyses. The first considered 
the number of repetitions needed to learn the correct sequence, while the second was 
based on two separate indices: index A referring to the number of correct elements 
recalled  for each repetition independently of their order, and index ITR (see 
Sternherg, Tulving. IUT7') based on the sum of pairs of correct elements present in two 
adjacent repetitions.
The present study was designed to compare the performance of PD patients and 
frontal lobe patients (FL] in a serial learning paradigm aimed at exploring different 
organizational mnestic processing.
Moreover, the rate of presentation (slow or normal) and the type of material (words or 
figures) were manipulated to obtain information on their role on rehabilitation 
processes.
We tested 2l FL. patients (8 left, 9 right, 4 bilateral). 2l PD patients with Parkinson's 
disease and 42 healthy controls matched for age and school level. They underwent a 
standard neuropsychological examination and an experimental test for serial memory. 
It consists of seven unrelated, high-frequency words or equivalent figures displayed for 
200 msec on a videoscreen at a rate of one every two seconds (normal presentation) 
or every five seconds (slow presentation).
Subjects were invited to recall as many words or figures as possible in the same order 
they appeared until the criterion or at the end of I2 trials. Four lists were presented on 
a balanced order: two word and two figure lists for both normal and slow presentation 
rate.
Patients need more trials to reach the criterion than controls (p=.000). More trials are 
also necessary for words than for figures (p=.O00) and for normal rate of item 
presentation than for slow rate (p=.0O0). Overall FL and PD patients are inferior to 
controls both for index A and ITR (F(1,82)=57.26, p=.000). While FL and PD do not 
show any difference. However. as revealed by the measure*group interaction, patients 
performance decreases more for items organization (ITR) than for storage (A) but such 
impairnmnt is attenuated when figures are presented (instead of word) (F(1,82)=14.3, 
p=0.000). When list items are displayed at a slow frequency rate there is an overall 
increase of performance (F(1,82)=115.5,  p=.000).
We hypothesised that frontal lobe andfor the subcortical frontal circuit,  is involved in 
serial memory, due to the absence of cognitive difference in this type of paradigm 
between FL and FD patients. Number of repetitions or number of element reported are 
supposed not to be valid in understanding the nature of different processes involved in 
learning. The ability to organise items in serial order result to be a good index of 
mnestic efficiency which may prove useful in monitoring the disease progression or 
the eflect of rehabilitation processes.
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