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Background 
• This study aimed to investigate differential 

patterns of cognitive impairments and 
evaluate the utility of a 20-minute 
touchscreen-based cognitive test in patients 
presenting to a tertiary referral early-onset 
cognitive disorders clinic. 
 

Methods  
• 101 consecutive patients presenting to an 

early onset cognitive disorders clinic were 
evaluated.  

• The 70 analysed were those who received 
clinical diagnoses of Alzheimer’s disease 
(AD), frontotemporal dementia (FTD), mild 
cognitive impairment (MCI) or subjective 
memory impairment (SMI) according to 
consensus criteria.  

• 27 patients with Parkinson's disease were 
additionally recruited from a movement 
disorders clinic.  

• Patients were assessed using the Cantab 
Insight iPad based cognitive battery (Figure 
1).  
 

Data Analysis 
• There were significant differences in age 

(F(4,97)=4.293; p=0.003) and education 
(X2=20.8 p=.008) (Table1) . Therefore data 
were analysed after adjustment for these 
demographic variables which 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) 
or Very Poor (z-score < - 2).   

• Patients in the bottom two categories (z-
score <-1.5), corresponding to the bottom 
15.87% of the normative population, were 
considered to be impaired relative to their 
age and education matched peers. Data 
analysis was carried out using Chi-square 
tests and Spearman Rho. 
 

Results  
• The four groups differed in the frequency of 

multi-domain cognitive impairment 
(X2=38.54; df=20; p=.008). 81% of AD 
patients had deficits in 2 or more domains, 
compared to 38% MCI; 23% of PD cases; 
19% of FTD. In this tertiary referral centre, 
31% of SMI patients had multi-domain 
deficits, and 37% had impairments in more 
than one domain (Figure 2).   

• Significant group differences were found in 
Episodic memory (X2= 12.071; P=0.017), 
Attention (X2= 12.158; P=0.016) and 
Working memory (X2= 13.638; P=0.009). A 
broadly equivalent prevalence of impairment 
was seen in Executive Function (X2= 8.786; 
P=0.067) and Processing Speed (X2= 7.117; 
p=0.117) (Figure 3).  

• There was a significant correlation (r=0.65) 
between scores on ACE:III and Cantab 
Insight total impairment score across all five 
domains (Figure 4).  
 

Conclusions  
• Cantab Insight provided a brief, well-

tolerated assessment which identified distinct 
profiles of impairment across diagnostic 
categories in an unselected, heterogeneous 
group of patients presenting to a tertiary 
referral centre.  

• In clinical practice the tool has the potential 
to provide useful information to assist with 
differential diagnosis 

 

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, that 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.  
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Figure 2: The frequency of multi-domain impairments in patients with Alzheimer’s Disease (AD), Mild Cognitive Impairment (MCI), Subjective Memory 
Impairment (SMI), Fronto-Temporal Dementia (FTD) and Parkinson’s Disease (PD). Multi-domain cognitive impairment is more prevalent in AD than the 
other groups.  

Figure 3:  Frequency of deficits in each of the cognitive domains across patient groups. Patients with AD had more frequent deficits in Episodic Memory and 
Working Memory compared to other groups, but with equivalent impairment in processing speed. Note the relatively specific impairment  in episodic 
memory in patients with MCI.  
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  Age (Years) Education (%) 

Mean SD Left <16 
Left 16- 

18 
Left >18 

AD 60.49 5.35 36.4 54.5 9.1 

FTD 65.31 6.09 38.5 23.1 38.5 

MCI 58.50 8.80 37.5 12.5 50.0 

PD 58.43 10.42 17.9 67.9 14.3 

SMI 53.25 9.21 6.3 56.3 37.5 

Table 1: Demographic characteristics of the 5 
patient groups. Significant differences between 
groups were found for age and education.  

Figure 4: Correlation between global 
performance on Cantab Insight and ACE-
III 
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