
Background  

• The study aimed to identify 
distinct profiles of cognitive 
performance among older adults 
presenting to a memory clinic 
using a brief iPad-based cognitive 
test battery.   

 

Methods 
• 82 memory clinic patients (55 

women), aged 42–91 
(mean=71.73, SD=9.87) received 
a diagnosis based on history, 
neurological, radiological and 
laboratory examination and 
independent neuropsychological 
assessment.  

• 27 patients with AD, 14 with MCI, 
and 27 patients with no objective 
difficulties (NC) were included in 
this analysis.  

• The Cantab Insight computerised 
battery (Figure 1) measured 
episodic memory, working 
memory, attention, executive 
function and processing speed. 
Performance was adjusted for 
age, education and gender based 
on a large normative dataset.  

 
Data Analysis  
• Groups differed in age and 

education (both p=.05; Table 1). 
Adjusting for these demographics 
we created six normative 
categories with age- and 
education- adjusted scores.  
 

• This demographic adjustment 
allowed the norm-based 
categorisation of performance in 
six bands relative to age and 
education adjusted means :  
• Superior (z-scores > 1.5 )  
• Above average (z-scores 

1.5<>1)  Average(z -scores-
1><1)  

• Low average (z score -1.5>< -
1) Poor (z score -2>< - 1.5)  

• Very Poor (z-score < - 2).   
 
• Patients in the bottom two  

categories (z <-1.5;  lowest 16% 
of the normative population), 
were considered impaired relative 
to their age and education 
matched peers.  

• Data analysis was carried out 
using Chi-square tests and 
Spearman Rho.  

 
 Conclusions  
• These results demonstrate that 

Cantab Insight, a brief, 20-
minute, computerised cognitive 
test is sensitive to cognitive 
impairments across the spectrum 
of NC, MCI and dementia. 

• MCI characterised by deficits in 
episodic memory, whereas AD is 
characterised by multiple 
impairments, but primarily 
episodic and working memory.  

• There is a significant correlation 
between MMSE and Cantab 
scores. 
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Figure 1: The cognitive tests ran as an app on an iPad. The user 
interface allowed the clinician to enter key demographic details 
about the patient. For this study three cognitive tests were used. 
All tests had automated instructions given via voiceover, which 
was available in multiple languages. A: The spatial working 
memory task, which assesses working memory and executive 
function. B: The paired associates learning task which assesses 
episodic memory. C: The match to sample task, which assesses 
attention and processing speed. D: Once testing was completed 
a report was instantly generated for the clinician to view, which 
clearly summarised the patients performance on each cognitive 
domain, compared to the expected level for someone of their 
age, level of education and gender.  

Figure 2 : frequency 
of impairment across  
multiple domains in 
patients with AD(red) 
MCI (yellow) and 
normal controls 
(blue).  

Age  
Years of 

education  MMSE 

Mean SD Mean SD Mean 

NC 66.54 8.81 13.31 4.32 28.80 

MCI 75.00 6.97 9.86 4.62 26.00 

AD 73.41 8.80 10.41 4.29 20.48 

Table 1: Demographic  characteristics of the three 
clinical groups.  Normal Mild Moderate Severe 
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Figure 3: Percentage 
of patients with 
impairments in 
different cognitive 
domains in the three 
diagnostic groups. 
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Figure 4: Changes in 

the five cognitive 

domains across levels of 

MMSE. Normal (30-27); 

Mild (21-26); Moderate 

(10-20); Severe (<10). 
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