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Background  
• The initial clinical diagnosis of mild 

cognitive impairment (MCI) can be 
unstable, with the degree of 
cognitive impairment rapidly 
worsening in some people, and 
apparently resolving in others. 
This study used a computerised 
measure of paired associate 
learning (Cantab PAL) to predict 
stable versus transient MCI. 

 

Methods  
• Participants were recruited from a 

longitudinal study of 
neuropsychological function in 
community-residing adults with 
suspected MCI. 

•  Inclusion criteria were:  
• presence of a subjective 
cognitive complaints  

• preserved general cognition 
• independent daily functioning.  

• Patients were classified as either: 
• amnestic MCI (a-MCI: 
impairments including one or 
more memory tasks) 

• non-amnestic MCI (na-MCI: 
impairments in one or more 
non-memory task)  

• unimpaired (no cognitive 
scores <10th percentile 
relative to normative sample).  

• Participants underwent Cantab PAL 
testing at baseline and 10 months 
later (figure 1).  

• At 20 months patients were 
reassessed and the diagnostic 
process was repeated, resulting in 
a change in diagnostic category for 

a large number of patients (figure 
2). 

 

Results  
• Demographic characteristics are 

presented in Table 1.  
• At both baseline and follow-up, PAL 

performance was significantly 
worse in a-MCI patients compared 
to all other groups, which were not 
significantly different from each 
other. This included participants 
initially diagnosed with a-MCI 
which then resolved (figure 3).   

• There was a significant interaction 
between group (a-MCI vs others) 
and time, indicating that the rate 
of decline in the a-MCI group was 
greater than other groups (Table 
2).  

• Logistic regression showed that 
both PAL impairment at baseline 
and change in PAL scores predicted 
a-MCI group membership, even 
controlling for age, education and 
gender (x2=23.98, df=5, p<.001). 

• ROC classifications based on simple 
scores were able to also distinguish 
between a-MIC and other groups 
(Table 3).   

 

Conclusion  
• The Cantab PAL task is a sensitive 

and specific indicator of amnestic 
MCI. Patients who perform poorly  
on this test at baseline are a stable 
group with a clinically-relevant 
impairment that worsens over 
time.  

Figure 1: Paired associate 
learning (PAL) tests visual 
associative memory and new 
learning. 
• Boxes open up one at a time to 

reveal patterns; subjects must 

remember where the patterns 

are located. 

• The task gradually increases in 

difficulty, with an increasing 

number of patterns to recall. 

 

  Age  Education  

n % Male Mean SD Mean SD 

Healthy 21 42.9 68.8 5.5 14.8 4.2 

a-MCI 17 35.3 74.9 7.2 13.1 3.6 

na-MCI 43 48.8 73.0 6.8 13.2 3.3 

recovered a-MCI 26 26.9 68.1 6.0 14.6 3.0 

recovered na-MCI 11 27.3 69.3 5.3 15.3 3.7 

Effect df 
Mean 
Square F Sig. 

Within Subjects 

Time (1, 110) 29.72 0.34 0.56 

Time* Age (1, 110) 28.02 0.32 0.57 

Time*Education (1, 110) 262.42 3.02 0.08 

Time* Group (1, 110) 599.44 6.90 0.01 

Between Subjects  
Age (1, 110) 4833.32 7.61 0.01 

Education (1, 110) 53.30 0.08 0.77 

Group (5, 110) 4125.46 6.49 0.00 

Variable 

Area 
under the 

curve 

Std. 
Error p-value 

Change (T1-T2) .613 .078 .138 

Average errors (T1T2) .803 .062 .000 

T1 Errors .766 .063 .000 

T2 Errors .803 .063 .000 

Table 3: Area under ROC curves classifying a-MCI vs all 
other groups, using performance at the two time points, the 
average performance and change across the two time-points 
to classify patients.  

Table 1: Demographic characteristics of the five groups of patients. 

Table 2: Results of the ANOVA comparing changes in episodic memory between 
groups at the two time points. Critically, there is a significant interaction between 
diagnostic group and time-point, as well as a significant effect of age.  

Figure 2: Changes in MCI diagnosis from baseline to 20 
months. The 20 month diagnosis was used as the final 
classification. 

Figure 3: Z-score of number of errors on the PAL 
task by group at baseline and 10 months. Scores 
are normalised to the healthy group baseline 
mean.  
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