
 Alzheimer’s Disease (AD) results in subtle cognitive and biological changes in the brain  

long before a formal diagnosis of dementia or even mild cognitive impairment (MCI) can be established. The 

identification of early cognitive and functional impairment is increasingly critical. Traditional 

neuropsychological and functional measures are often not well-suited to identify the subtle changes in 

cognition that manifest during the earliest stages of AD.  While delayed recall and rate of forgetting were 

previously considered the hallmark cognitive features of medial temporal lobe dysfunction in AD, it has 

become increasingly recognized that deficits in initial learning may be as sensitive as or more sensitive in the 

identification of MCI (Greenaway et al., 2006; Loewenstein et al., 2003). More recent data suggests that 

limitations of commonly used memory measures include: 

   a) focus on passive rather than active encoding strategies 

   b) can be highly affected by attentional issues 

   c) are highly influenced by level of education and cognitive reserve 

   d) do not exploit specific vulnerabilities of AD patients to semantic interference  

   e) do not capitalize on deficits Alzheimer’s patients exhibit in utilizing semantic cues  

 To this end, we have been actively involved in developing state-of-the art measures  

that are sensitive to very early markers of AD. Our work has demonstrated that vulnerability to proactive and 

retroactive semantic interference (pSI and rSI) and deficits in prospective memory are highly sensitive 

cognitive markers of mild cognitive impairment (MCI) and more predictive of progression to dementia than 

traditional cognitive measures (Loewenstein et al., 2004; 2007).  

Recently, our group developed the Loewenstein-Acevedo Scales for Semantic Interference and Learning 

(LASSI-L), a more refined and sensitive measure of pSI and rSI.  In addition, we have created computer-based, 

remotely deliverable functional task simulations that assess functional abilities to perform important complex 

daily tasks and are critically important to independent living, such as money management, medication 

management, shopping, and comprehending information and health instructions imparted by a physician.  In 

addition to having ecological validity, these technology-based assessments provide for flexibility of 

administration that allows for easy tailoring and the possibility of administering assessments remotely outside 

of clinical settings such as the home, or outpatient treatment centers. 

Implementation of sensitive cognitive and functional outcome measures is critical to demonstrate the clinical 

benefit of a drug, particularly in preclinical disease states. 

The field has a significant need for psychometric tools that: 

1)  Enhance clinical trial design (i.e., inclusion and exclusion criteria) 

2)  Improve measurement of meaningful change 

3)  Reduce variability associated with testing and informant bias 

4)  Align with biomarker data used to tailor treatments 

• Sensitive measures of vulnerability to proactive interference are strongly related to amyloid load in 

community-dwelling elders with medial temporal lobe atrophy in MCI and mild AD subjects on 

structural MRI. 

• Despite a diagnosis of no dementia, a majority of aMCI subjects evidenced deficits on objective 

functional measures. 

Table 3: Correlations Between SUVR and LASSI-L Measures in Different Brain 
Regions 

•  Left hemisphere MTA scores were negatively correlated with List A2 Cued Recall (r=-.53; p<. 

04), first cued recall of List B (r=-.75; p<. 001) and second cued recall of List B (r=-.78; p<.001).  

• With regard to the right hemisphere, MTA atrophy scores were negatively correlated List A2 

Cued Recall (r=-.57; p<.02), first cued recall of List B (r=-.58; p<.02) and second cued recall of 

List B (r=-.65; p<.01).  

Three studies employing newly developed cognitive and functional measures: 

LASSI-L and Medial Temporal Atrophy (MTA): MTA was examined utilizing MRI scans of 16 individuals with MCI or 

mild probable AD (mean MMSE score 24.38 ± 3.8) which was compared to a test of semantic interference (LASSI-L). 

The LASSI-L allows for active encoding and semantic organization of 15 target words belonging to three semantic categories  

(i.e., fruits, articles of clothing, musical instruments) and a second list of different words representing the same semantic 

categories. 

LASSI-L and Amyloid: Examined the association between brain amyloid load with Florbetapir and performance on the  

LASSI-L among 17 non-demented elders with memory complaints.  

Functional Task Simulations in aMCI: Examined 23 patients with amnestic MCI (aMCI) and 21 patients with probable AD who  

received three novel technology-based task simulations using: 

a) automatic teller machine (ATM): Participants were asked to perform a series of typical ATM transactions (i.e., transferring  

     money, checking their balance, withdrawing cash). 

b) voice menu telephone banking system: Participants were asked to refill medication prescriptions which required patients to dial 

 numbers on a keypad, select a language, and respond to prompts (i.e., preferred date and time for pick-up). 

c) interaction with a voice menu to change services from an electric company: Participants were required to navigate through a fictitious  

    account and change services for an electric company.  
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*p<.05; p<.01; p< .001 

Table 1: Correlations Between Medial Temporal Lobe Atrophy 
 and LASSI-L Measures in 16 MCI Patients Table 2: Correlations Between Florbetapir SUVR and LASSI-L Measures in 

17 Nondemented Subjects with Memory Complaints 

*p<.05; p<.01; p< .001 

aMCI Deficits	

(N=23)	


Mild AD Deficits 
(N=21)	


X2-Value 	


ATM Task	
 52.2%	
 95%	
 7.74***	


Electric Company Task	
 11.1%	
 50%	
 3.76*	


Banking Task	
 63.6%	
 100%	
 6.40**	


Table 4:  Novel Task Simulations and Associated Deficits Among Different Diagnostic Groups 

Overall SUVR Scores	


List A1 Cued Recall	
 r= -.44	


List A2 Cued Recall	
 r= -.38	


List B1 Cued Recall	
 r= -.15	


List B2 Cued Recall	
 r= -.56*	


Short Delay Cued Recall	
 r= -.10	


•  Despite a diagnosis of no dementia by DSM-IV criteria, a majority of aMCI subjects evidenced 

deficits on objective functional measures of ATM and Banking performance. 

•  aMCI and mild AD patients obtained lower scores than normal elders on all technology-based 

measures.  

•  Mild AD patients exhibited significantly higher rates of deficits than aMCI patients on all three 

technology-based task simulations.  

•  A majority of aMCI subjects evidenced deficits on the ATM task and the Banking Task. 

•  Normal elderly subjects evidenced sufficient variability and lack of ceiling effects. No evidence of 

floor effects were noted. Further, we see variability in performance with both impaired and non-

impaired older adult samples. 

Prescription Refill Task 

                              ATM Task 
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  List A  
Free Recall 

List A1  
Cued Recall 

List A2  
Cued Recall 

List B  
Free Recall 

List B1  
Cued Recall 

List B2  
Cued Recall 

MTA Left -.43 -.43 -.53* -.47 -.75*** -.78*** 

MTA Right -.36 -.40 -.57* -.33 -.58* -.65** 
  

•  LASSI-L subscales were negatively correlated with SUVR scores in the 
precuneus and posterior cingulate 

*p<.05; p<.01; p< .001 

Precuneus	
 Posterior 
Cingulate	


Frontal	
 AC	
 Temporal	


List A1 Cued Recall r= -.60**	
 r=  -.74***	
 r= -.50	
 r= -.46	
 r= -.48	


List B2 Cued Recall	
 r= -.62*	
 r= -.66**	
 r= -.45	
 r= -.14	
 r= -.54*	


*p<.05; p<.01; p< .001 

• Florbetapir SUVR scores were negatively correlated with List B Cued Recall 
(r= -.56; p<.05). 

Figure 1. LASSI-L  
Administration Procedures 

Figure 2. Functional Task Simulations  


