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Abstract

OBJECTIVE—To determine the degree to which susceptibility to different types of semantic 

interference may reflect the earliest manifestations of early Alzheimer disease (AD) beyond the 

effects of global memory impairment.

METHODS—Normal elderly (NE) subjects (n= 47), subjects with amnestic mild cognitive 

impairment (aMCI: n=34) and 40 subjects with probable AD were evaluated using a unique cued 

recall paradigm that allowed for an evaluation of both proactive and retroactive interference 

effects while controlling for global memory impairment (LASSI-L procedure).

RESULTS—Controlling for overall memory impairment, aMCI subjects had much greater 

proactive and retroactive interference effects than NE subjects. LASSI-L indices of learning using 

cued recall evidenced high levels of sensitivity and specificity with an overall correct 

classification rate of 90%. These provided better discrimination than traditional 

neuropsychological measures of memory function.

CONCLUSION—The LASSI-L paradigm is unique and unlike other assessments of memory in 

that items presented for cued recall are explicitly presented, and semantic interference and cuing 

effects can be assessed while controlling for initial level of memory impairment. This represents a 

powerful procedure allowing the participant to serve as his or her own control. The high levels of 

discrimination between subjects with aMCI and normal cognition that exceeded traditional 

neuropsychological measures makes the LASSI-L worthy of further research in the detection of 

early AD.

Address Correspondence to: David Loewenstein PhD, 1695 NW 9th Avenue, Suite 3208G, Miami Beach, Florida, 33136, 
DLoewenstein@med.miami.edu. 

Publisher's Disclaimer: This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our 
customers we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and review of 
the resulting proof before it is published in its final form. Please note that during the production process errors may be discovered 
which could affect the content, and all legal disclaimers that apply to the journal pertain.

HHS Public Access
Author manuscript
Am J Geriatr Psychiatry. Author manuscript; available in PMC 2015 December 02.

Published in final edited form as:
Am J Geriatr Psychiatry. 2014 September ; 22(9): 889–897. doi:10.1016/j.jagp.2013.01.066.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Keywords

Early Detection; Early Alzheimer’s; MCI; Semantic Interference; Semantic Cuing; Proactive 
interference; Memory

INTRODUCTION

The early diagnosis of neurodegenerative conditions such as Alzheimer’s disease (AD) is 

extremely important given its increasing prevalence with age and the continued development 

of pharmacological intervention approaches that will most likely have the greatest efficacy 

in the earliest stages of the disorder (1). Despite recent advances in the identification of 

biomarkers such as amyloid imaging and cerebral spinal fluid analysis as diagnostic tools, 

these techniques are not available or feasible for clinicians in routine clinical settings. Thus 

clinicians typically rely on traditional neuropsychological screening and diagnostic 

measures. One of the primary limitations of many of these measures is that they were 

initially developed for the assessment of dementia and not well suited to assess the earliest 

stages of cognitive impairment. As such, more sensitive neuropsychological assessment 

measures are required to identify the earliest neurocognitive deficits associated with AD and 

other neurodegenerative disorders of the brain (2).

Amnestic Mild Cognitive Impairment (aMCI) is now commonly accepted to reflect a 

prodrome of Alzheimer’s disease (3). Further, Loewenstein et al., (4) have identified 

PreMCI states in community dwelling elderly, which confer a greater risk for cognitive 

decline over time. Declines in memory as measured by delayed recall or rate of forgetting on 

verbal episodic memory tasks have been found to be a sensitive indicator of mild AD 

(5,6,7,8) and a predictor of progression to dementia among elders who do not meet criteria 

for dementia upon initial evaluation (9,10,11). However, it has become increasingly 

recognized that failures in learning across repeated trials may be as sensitive as or more 

sensitive than delayed recall measures in the identification of MCI (12, 13). In fact, AD 

patients have been found to have specific deficiencies on memory measures after the 

provision of semantic cues at both acquisition and retrieval of to-be-remembered targets. 

Semantic cues involve providing categories to help facilitate recall such as providing 

category cues at encoding and recall such as animal, fruits or another category to which the 

too-be remembered material belongs. Failure to benefit from semantic cuing has proven to 

be superior to standard memory measures in the detection of early AD, since AD patients do 

not benefit as much as cognitively normal elderly from these techniques (14, 15, 16). The 

inability of AD patients to profit from semantic cues may reflect the degradation of semantic 

memory networks (17, 18).

An extremely promising area of research in aMCI and early AD diagnosis is the role of 

semantic interference effects on memory performance in incipient and mild AD patients. 

Proactive interference (PI) refers to old learning interfering with new learning while 

retroactive interference (RI) refers to new learning interfering with old learning. These 

interference effects can be best observed when the subject has to learn two competing lists 

of targets that share semantic categories. Bondi and co-workers (19) showed that measures 
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of proactive interference (PI) and retroactive interference (RI), based on overlap of 8 (of 16) 

targets on two learning lists of the California Verbal Learning Test (CVLT) (20), could 

distinguish between MCI and cognitively normal patients and between MCI and AD 

patients. Other investigations have shown the presence of PI in mild AD patients (21, 22,23, 

24, 25). In contrast, other studies evaluating the build-up and release from PI have suggested 

lack of PI effects (26, 27) or even less vulnerability to PI (28) in AD patients as compared to 

cognitively normal subjects or Parkinson disease subjects (29, 30). It has been suggested that 

sufficient global memory impairment in certain AD groups may simply preclude the 

detection of semantic interference effect in this population. Indeed, this may account for the 

mixed results found in other studies (24).

Previous paradigms have largely failed to account for differences in initial recall among 

aMCI and mild AD subjects and have relied on passive rather than more active encoding of 

to-be-remembered information (i.e., CVLT-II, memory for story passages). Passive 

encoding involves simply providing to-be-remembered information to the participant while 

active encoding directly involves the subject in the learning process such as identifying 

some aspect of the stimuli (e,g., musical instrument versus clothing) that will aid in future 

recall. In addition, the evaluation of interference effects have been typically based on a 

limited number of shared semantic categories without explicitly specifying the shared 

category (i.e., CVLT-II).

To address these concerns, we previously developed a validated paradigm called the 

Loewenstein-Acevedo Scales of Semantic Interference and Learning (LASSI-L) (31). The 

LASSI-L addresses the aforementioned difficulties in previous studies by: a) explicitly 

identifying to the person, the semantic categories around which learning should be 

organized; b) using a second list in which every to-be-remembered target is semantically 

related to targets in the original list; c) more active encoding of information to be 

remembered by increasing depth of initial processing; d) evaluating free recall versus 

semantic cues at the end of retrieval trials; and e) allowing for the adjustment of initial 

memory strength in evaluating the ability to benefit from semantic cues and susceptibility to 

proactive and retroactive interference.

In an initial validation study of the LASSI-L subscales, we found high test-retest reliabilities 

(r=.60 to r=.89) among elderly persons with aMCI and early dementia attributable to AD as 

well as high concurrent and discriminative validities (31).

In the current investigation, we evaluated the comparative performance of cognitively intact 

normal elderly (NE) subjects with aMCI and mild AD across subscales of the LASSI-L to 

examine differences in various memory processes while accounting for degree of initial 

memory deficits. We hypothesized that even after adjusting for initial deficits in retrieval 

capacity, aMCI subjects relative to NE subjects would show less benefit from semantic 

cuing provided by giving the participants categories (e.g., fruits, articles of clothing, musical 

instruments) to both organize initial learning and subsequent recall. We also hypothesized 

decreased learning effects, and increased susceptibility to proactive interference (initial 

learning and recall of List A interfering with learning and recall of List B) and retroactive 
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interference (new learning and recall of List B interfering with subsequent recall of List A) 

under cued recall conditions.

METHODS

We recruited 121 subjects from a study investigating longitudinal changes associated with 

mild cognitive impairment and normal aging as well as from the memory disorders clinic at 

the Wien Center for Alzheimer’s Disease and Memory Disorders at Mount Sinai Medical 

Center. Thirty-four subjects (23 males and 11 females) were diagnosed with amnestic mild 

cognitive impairment (aMCI) by Petersen’s (33) criteria. This includes a memory complaint 

by the patient and preferably an informant, objective memory deficits on clinical evaluation 

and cognitive deficits not sufficient to interfere with social and/or occupational function by 

DSM-IV criteria. All of these subjects obtained a global Clinical Dementia Rating Score 

(CDR) (34) of .5, equivalent to MCI. The mean age of this group was 77.9 years (SD= 6.8) 

while mean level of education was 14.32 years (SD=4.3). Forty subjects (22 males and 18 

females) met DSM-IV (35) criteria for dementia and NINCDS-ADRDA (36) criteria for 

probable Alzheimer’s disease (AD). The mean age of this group was 80.7 years (SD= 6.4) 

while mean level of education was 12.82 years (SD=4.4). Forty-seven individuals (17 males 

and 30 females) were normal elderly (NE) participants with no evidence of cognitive 

impairment on clinical examination, a Folstein Mini-Mental State (MMSE) (37) score of 27 

or above, and no scores one half standard deviation or lower on the Fuld Object Memory 

Evaluation (38). The mean age of subjects in the NE group was 78.0 years (SD=4.7) while 

mean level of education was 14.02 years (SD=3.7). Among aMCI subjects, 67.6% spoke 

English as their primary language, 50.0% of AD subjects spoke English as their primary 

language and 70.8% of NE subjects spoke English as their primary language.

There were no significant group differences with regards to age [F (2, 119) = 2.92; p=.06] or 

educational attainment [F (2, 119) = 2.92; p=.22]. There were statistically significant group 

differences with regards to MMSE scores [F (2, 119) = 173.88; p<.001. As expected, the 

cognitively normal group (MMSE scores of 27 or above) had the highest MMSE scores 

(MMSE= 28.5: SD=.9: range=27–30); followed by the aMCI group (MMSE= 25.6:SD=2.0; 

range=23–30) and the dementia group (MMSE= 21.0:SD=2.5; range=16–27). A significant 

effect was observed for gender [X2 (df=2)=8.7; p<.02) indicating a greater percentage of 

males in the aMCI group than the AD and normal control group. There was no significant 

effect for primary language (English versus Spanish) [X2 (df=2)=4.5; p>.10).

PROCEDURES

All subjects were administered the Loewenstein-Acevedo Scales of Semantic Interference 

and Learning (LASSI-L) (31). The LASSI-L instructs a person to remember a list of 15 

common words that are fruits, musical instruments or articles of clothing (five words per 

category). The person is asked to read the words for the target list out loud as each is 

presented individually at 4-second intervals. The words are printed using a 48-size font. In 

the unlikely event that the person cannot correctly read the word, the word is read by the 

examiner and the person is asked to repeat. If a person does not know the meaning of one of 

the words (also unlikely), the examiner tells the person what category the word belongs to 
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(e.g., “Lime is a fruit”) and the person is asked to repeat the word. After the person has read 

all 15 words, they are asked to recall the words. After free recall has ended, they are 

presented with each category cue (e.g., clothing) and asked to recall the words that belonged 

to that category. Participants are then presented with target stimuli for a second learning trial 

with subsequent cued recall to strengthen the acquisition and recall of the List A Targets.

The exposure to the semantically related list (i.e., List B) is then conducted in the same 

manner as exposure to List A. List B consists of 15 words different from List A, 5 of which 

belong to each of the three categories used in List A (i.e., fruits, musical instruments, and 

articles of clothing). Following the presentation of the List B words, the person is asked to 

free recall the List B words, assessing proactive interference effects. Then, each category 

cue is given and they are asked to recall each of the List B words that belonged to each of 

the categories. List B words are presented again, followed by a second category-cued recall 

trial. Finally, to assess retroactive interference they are asked to free recall the original List 

A words. This is followed by a category-cued recall trial of List A words. The exposure time 

for each word in all learning trials of Lists A and B is 4 seconds per word, that maximum 

allotted time for each free recall trials of Lists A and B is 60 seconds, and that maximum 

allotted time for cued recall of each of the individual categories for Lists A and B is 20 

seconds. The sequence of LASSI-L administration is presented in Figure 1.

Statistical Methods

Subtests of the LASSI-L for different subject groups were analyzed using analyses of 

covariance (ANCOVAs) with initial free-recall entered in as a covariate. Post-hoc tests of 

means were conducted using the Scheffe’ procedure where the criteria for significance was 

p<.05. Intrusion errors were also analyzed using ANCOVA procedures. Sensitivity and 

specificity analyses were conducted using step-wise regression procedures. ROC analyses 

were conducted to examine the comparative areas under the ROC area for LASSI-L versus 

standard neuropsychological measures.

RESULTS

There were statistically significant group differences between groups with regards to initial 

free recall of the 15 words on List A [F (2,116) = 69.95; p<.001]. In fact, all measures of the 

LASSI-L showed high levels of statistical significance in distinguishing between groups (all 

ps <.001). However, our primary interest was to evaluate different aspects of semantic cuing 

and semantic interference effects, adjusted for initial free recall (global memory deficit). 

This was accomplished by entering the participant’s initial free recall trial for List A as a 

covariate in a series of one-way analyses of variance (ANOVA) models. Post-hoc tests of 

adjusted means were evaluated using the Sidak Procedure at p≤.05. For purposes of 

depicting average raw scores on the LASSI-L subscales, unadjusted means are presented in 

Table 1. Even after adjusting for initial free recall, there were statistically significant 

differences in List A1 cued recall, List A2 cued recall, List B1 cued recall and List B2 cued 

recall (See Table1). Post-hoc tests revealed that dementia subjects scored lower than aMCI 

and NE subjects on cued recall List A1. All diagnostic groups were statistically different 

with regards to cued List A2 with NE subjects scoring the highest and dementia subjects 

Crocco et al. Page 5

Am J Geriatr Psychiatry. Author manuscript; available in PMC 2015 December 02.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



scoring the lowest. NE scored higher than aMCI and AD groups with regards to cued List 

B1 and cued List B2. After controlling for initial overall recall of List A1, there were no 

statistically significant differences between groups with regards to cued delay recall of List 

A (subject to retroactive interference due to presentation of List B).

Intrusion Errors Controlling for Degree of Overall Memory Impairment

We examined intrusion errors for the different diagnostic groups by ANOVA models. As 

indicated in Table 2, there were significant group differences with regards to intrusion errors 

for Cued List A1 [F (2,119) 13.5; p< 001], Cued List A2 [F (2,196) =15.97; p<. 001], Short 

Delay Recall List A [F (2,118) =31.52; p<.001], Cued List B1 Intrusions [F (2, 116) =4.14; 

p<. 02]. In contrast, there were statistically significant differences for Cued List B1 

Intrusions [F (2,119) =21.05; p<. 001] and Cued List B2 Intrusions [F (2,118) =19.94; p<. 

001]. Post-hoc tests of means by the Sidak procedure indicated that both aMCI and dementia 

subjects patients made a greater number of intrusions than normal elderly during all of the 

cued recall trials. Further, dementia subjects committed a greater number of intrusion errors 

relative to a-MCI patients on Short Delay Recall List A and Cued List B2 Recall.

Do Diagnostic Groups Differ in their Degree of Proactive and Retroactive Interference 
Effects After Adjusting for Initial Recall Performance?

To further disentangle specific effects of proactive interference (PI) from the effects of 

general memory impairment, we calculated a free recall PI change score derived by 

subtracting the free recall score of List B from the obtained initial recall score of List A. 

ANCOVA models were employed to examine these change scores while adjusting for initial 

performance on Free List A to control for initial differences in memory performance. There 

was no group effect for the free recalls PI change score [F (2,116) =2.49; p>.08]. Similarly, 

a cued recall PI change score derived by subtracting the cued recall score for List B1 from 

the initial cued recall score of List A1. ANCOVA models were employed to examine these 

change scores while adjusting for initial performance on Cued List A. This yielded a 

statistically significant effect for cued recall PI change scores [F (2,116) < 5.04; p<.008]. 

Post-hoc test of means by the Sidak procedure indicated that the aMCI group evidenced 

greater proactive interference effects than NE subjects. Mild AD patients did not differ from 

the other study groups indicating that proactive interference effects appeared to be specific 

to the aMCI diagnostic group. A free recall retroactive interference (RI) change score 

derived by subtracting the short delay free recall score of List A from the obtained initial 

free recall score of List A. ANCOVA models were employed to examine these change 

scores while adjusting for initial performance on initial Free Recall of List A to control for 

initial differences in memory performance. This yielded a statistically significant group 

effect for the free recall RI change score [F (2,115) =5.65; p≤. 005]. Post-hoc test of means 

by the Sidak procedure indicated that the aMCI and mild AD patients showed greater 

deterioration in performance on short-delay free recall of List A relative to NE participants. 

We then calculated a cued recall RI change score by subtracting the delay cued recall of List 

A from the initial cued recall for List A. ANCOVA models were employed to examine these 

change scores while adjusting for initial performance on initial cued recall for List A to 

control for initial differences in memory performance. A statistically significant effect for 

cued recall RI change scores [F (2,115) =3.68; p<. 03] was observed. Post-hoc test of means 
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by the Sidak procedure indicated that the aMCI group evidenced greater deterioration in 

performance on short delay cued recall of List A relative to NE participants. Mild AD 

patients did not differ in performance relative to those in the other study groups.

COMPARATIVE SENSITIVITY AND SPECIFICITY ANALYSES

We attempted to distinguish between aMCI and NE subjects by entering LASSI-L subscales 

into a step-wise logistic regression analyses. List A2 Cued Recall entered first in the model 

yielding a sensitivity of 87.9%, a specificity of 89.4% and an overall correct classification 

rate of 88.8%. When List B cued recall was entered into the model a sensitivity of 87.9%, a 

specificity of 91.5% and an overall correct classification rate of 90.0% was obtained. No 

other variables entered into the model.

Nineteen aMCI subjects and forty-six NE subjects had delayed recall scores for both 

memory for passages and visual memory of the Wechsler Memory Scale (4th Edition) that 

could be compared to LASSI-L results. For the total combined List A2 Cued Recall Score 

and List B2 Cued Recall Score, the area under the ROC curve (AUC) was .977 (SE=.02) 

compared to delayed memory for passages ROC= .887 (SE=.04). This difference in the 

AUCs was statistically significant (z = 2.2, p < 0.024). The AUC for delayed visual 

reproduction was .863 (SE=. 06) which approached statistical significance (Z=1.90;p<. 057) 

when compared to the AUC for the combined List A2 Cued recall and List B2 Cued Recall 

Score.

DISCUSSION

The present study demonstrated that even when adjusting for initial levels of overall 

memory impairment, aMCI patients have impaired ability to learn new information, are 

more susceptible to proactive and retroactive interference effects and evidence a greater 

number of intrusion errors on all cued recall measures than normal elderly (NE) subjects. In 

fact, the numbers of intrusions errors were equivalent between aMCI and AD dementia 

subjects on most cued recall trials.

While all groups exhibited the presence of learning effects upon repeated trials, second cued 

recall for List A and List B were the strongest predictors in logistic regression models, 

yielding excellent sensitivity (87.5%) and specificity (91.5%) in distinguishing between 

aMCI subjects and NE participants (overall accuracy= 90.0%). In addition, a combination of 

the second cued recall for List A and List B had significantly greater discriminatory power 

on ROC analyses relative to delayed memory for passages, a measure that is employed in 

the Alzheimer’s Disease Neuroimaging Initiative Study (ADNI) and major clinical trials for 

aMCI.

Due to an increasing emphasis on early detection of AD to optimize developing treatments, 

there is a pressing need for cognitive paradigms and measures that are sensitive to the 

earliest cognitive manifestations of AD in the MCI or pre-MCI stages of the disease. 

Previously, there has been controversy in the literature about the importance of semantic 

proactive interference and retroactive interference as early markers of incipient AD 

(26,27,24,23,29,30). In our view, discordance in previous findings has been attributed to: the 
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use of relatively passive encoding strategies, assumptions that individuals have implicitly 

understood overlapping semantic categories and the presence of sufficient retrieval strength 

to produce proactive and retroactive interference effects.

A strength of the paradigm used in this study was to explicitly identify semantic categories 

for the participant to guide recall. All targets on List A were designed to have semantic 

relatedness to targets on List B. Another strength of our approach was to evaluate proactive 

and retroactive interference effects by adjusting for the strength of initial memory 

performance in statistical models.

Indeed, the obtained findings in this study indicate that both proactive and retroactive 

interference effects seem to be a primary feature of amnestic MCI even after adjusting for a 

participant’s level of global memory impairment. The fact that proactive interference effects 

(old learning interfering with new learning) were observed on cued recall rather than free-

recall trials lends support that the cuing procedure likely puts greater demands on source 

memory and pulled for semantic intrusions. Further support for this hypothesis can be found 

by post-hoc analyses indicated that when B1 intrusions were subtracted from the total cued 

recall score, the mean resultant score for aMCI and AD were −.47 and −1.75 respectively 

This indicates that on average, these groups actually committed more semantic intrusions 

errors rather than providing correct responses. On the other hand, cognitively normal 

individuals averaged scores a score of 5.94 on this measure [F (2,119) =51.58 p<. 001] 

(indicating that the number of correct category responses was significantly greater than the 

number of semantic intrusion errors). Only 6.25% of cognitively normal elderly made an 

equivalent or greater number of intrusion errors that correct responses on Cued Recall List B 

compared to 52.9% for aMCI participants and 72.5% AD participants. Virtually all of the 

intrusions exhibited were errors where the subjects intruded items from the other list of 

semantically related items. There were occasional non-list intrusions for a category (e.g., 

clothing), which was semantically related but not part of the two to-be remembered lists.

It is likely that the large number of semantic intrusions made by aMCI and mild AD patients 

on these tasks and the larger number of semantic intrusions compared to correct responses, 

reflects the specific problems in early AD related to processing specific competing 

exemplars within retrieval of exemplars within a specific semantic category. In the current 

study, retroactive interference effects occurred in free and cued recall tasks among aMCI 

and mild AD participants. Interestingly, the strongest group effects were observed in the 

free-recall condition. There may have been several reasons for this. First, cued recall for 

aMCI and mild AD groups for List B items may have been sufficiently weak so that a 

minimal retroactive interference effect was observed when List A objects had to be 

subsequently recalled. A second explanation may be related to the intervening time period 

between the Short Delay Recall and the initial recall trials of List A that operated above and 

beyond interference effects.

Mild AD patients exhibited the strongest deficits in learning relative to the other groups on 

both List A and List B cued recall tasks. One surprising finding is that aMCI and NE 

subjects seemed to equally benefit from cued recall after their initial free recall from List A 

was taken into account. This runs contrary to our initial hypotheses and previous studies that 
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have found that the inability to benefit from cues is a defining feature of aMCI and early AD 

(39, 40). It is likely that our findings may have reflected our adjustment for initial 

differences in free recall abilities between aMCI and NE participants, which has not been 

addressed in previous studies.

Overall our findings indicate that the LASSI-L holds promise as a diagnostic tool that can be 

used by clinicians for identifying early cognitive manifestations of AD Distinct advantages 

of our paradigm relative to routinely employed memory measures is that a) it required active 

encoding of to-be-remembered information; b) cued recall of all items over learning trials 

enhanced the depth of encoding; c) proactive and retroactive interference could be assessed; 

d) initial strength of free recall could be considered in data analyses; and e) stimuli was used 

that was appropriate to varied educational levels as well as different cultural/language 

groups.

Future studies are needed with larger numbers of subjects to determine whether vulnerability 

to semantic interference is specific to AD or whether it is a common feature of other 

neurodegenerative disorders. As such, further investigation in this area with the LASSI-L 

can have potentially important implications for further clinical practice and research in this 

area.
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FIGURE 1. 
LASSI-L ADMINISTRATION PROCEDURES
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Table 1

LASSI-L Performance Among Different Diagnostic Groups

Normal Elderly
(NE: N=47)

aMCI (N=34) Dementia (N=40) F-Value (2,116)

Cued Recall 1 List A 11.36a(SD=2.2) 8.24a (SD=1.3) 5.98b (SD=2.4) 11.31***

Cued Recall 2 List A 13.83a (SD=1.2) 10.50b (SD=2.0) 8.10c (SD=2.9) 16.33***

List B Free Recall 7.09 (SD=2.5) 4.97 (SD=2.2) 3.53 (SD=1.6) 2.15

List B Cued Recall 1 8.09a (SD=2.3) 4.65b (SD=2.3) 3.97b (SD=2.2) 4.73**

List B Cued Recall 2 11.47a (SD=2.0) 7.42b (SD=2.0) 5.80b (SD=2.5) 15.22***

Short-Delay Recall List A Free Recall 6.53a (SD= 3.1) 2.67b (SD=2.3) 1.64b (SD=1.7) 5.43**

Short Delay Recall List A Cued Recall 8.57 (SD=2.9) 5.58 (SD=2.4) 5.48 (SD= 2.4) 1.65

Note: 1) All other LASSI-L indices are adjusted for scores on initial free recall for List A with Sidak Tests conducted at p≤.05 on adjusted means; 
3) For clarity of presentation, all mean scores presented are unadjusted although post-hoc tests of means were conducted on mean values adjusted 
for the covariate (Initial free Recall-List A)
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Table 2

LASSI-L Intrusive Errors Among Different Diagnostic Groups

Normal
Elderly (NE:
N=47)

aMCI
(N=34)

Dementia
(N=40)

F-Value
(2,116)

List A Cued Recall 1 Intrusions .38a (SD=.53) 2. 09b (SD=2.9) 2.68b (SD=2.6) 13.50***

List A Cued Recall 2 Intrusions .17a (SD=.38) 1. 15b (SD=1.4) 1.78b (SD=1.9) 15.97***

List B Cued Recall 1 Intrusions 2.17a (SD=1.8) 5.12b (SD=3.4) 5.73b (SD= 3.1) 21.05***

List B Cued Recall 2 Intrusions .90a (SD=1.0) 2.36b (SD=2.5) 3.93c (SD= 3.0) 19.94***

List A Delay Cued Recall Intrusions 1.9a (SD=1.8) 4.24b (SD=2.2) 6.38c (SD= 3.5) 31.52***

Note: 1) ***p<.001; 2) Post-hoc Sidak Tests conducted at p≤.05 on adjusted means
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