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What is the Methodological Question Being Addressed Examine the utility of the
tablet-based Brief Assessment of Cognition (BAC) to support detection and diagnosis of MCI due to
AD by quantifying deficits in episodic memory and related cognitive domains.

Introduction For clinical trials targeting Mild Cognitive Impairment (MCI), selection of appropriate
cognitive endpoints remains a challenge as the field moves into earlier stages of the disease
process. In addition, recruitment for these trials requires streamlined methods for identifying and
characterizing cognitive deficits in this non-demented population. The NIA-AA diagnostic criteria for
MCI due to AD propose cognitive cut-off scores for MCI that fall 1 to 1.5 standard deviations below
the age and education matched mean using culturally appropriate normative data. While episodic
memory impairment is often the hallmark of MCI due to AD, impairment may also be observed in
executive function, attention, language, and visuospatial skills. The aim of the present work is to
assess the utility of the BAC to identify and quantify episodic memory and other deficits in MCI due
to AD. The standard BAC battery assesses Verbal Memory (5 trials of a List Learning Task), Working
Memory (Digit Sequencing Task), Verbal Fluency (Phonemic and Semantic Fluency Tasks),
Processing Speed (Symbol Coding Task), Motor Function (Token Motor Task), and Executive
Functioning (Tower of London Task). In order to more effectively target cognitive impairment in MCI
due to AD, the BAC testing platform has been enhanced to include: (1) An alternative Episodic
Verbal Memory task utilizing semantically categorized 15-item word lists (4 trial learning) and
including total learning as well delayed measures of Free Recall, Cued Recall, Yes/No Recognition
and Forced Choice Recognition; (2) A self-administered, tablet-based test of Visuospatial Working
Memory.

Methods Participants include 239 Healthy Older Controls (HC), and 36 participants with clinical
diagnoses of MCI. Healthy Older Controls are participants over the age of 55 without cognitive
decline as determined by MMSE scores of greater than or equal to 27 and CDR global scores of
zero. Participants with clinical diagnoses of MCI due to AD were included if their MMSE scores were
between 22-30 and CDR global scores were either 0.5 or 1 with Activities of Daily Living (ADLs)
preserved. All participants completed BAC assessments in 6 individual cognitive domains: Episodic
Verbal Memory (Categorized List Learning with delayed measures), Processing Speed, Working
Memory, Verbal Fluency, Motor Function and Executive Function. Data were analyzed in SPSS
statistical software.  Group differences in age and education were assessed using independent
t-tests. Group differences in performance of each measure were assessed using analysis of
(ANCOVA) models that controlled for age, and education.  Due to large differences in sample size
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between the two groups, homogeneity of variance on each measure was assessed using Levene’s
tests, and group by covariate interactions were examined to assess homogeneity of regression
slopes. Finally, Z-scores were generated to describe demographically-corrected performance of the
MCI group relative to a robust normative data set of 600 + healthy controls.

Results The average age in years of the HC group was 69.33 (SD 8.72; range 55-89) and average
years of education was 14.82 (SD 2.56; range 9-22). The average age in years of the MCI group was
74.14 (SD 8.45; range 58-90) and average years of education 16.89 (SD 2.72; range 12-23). Age
and education differences were statistically significant between the HC and MCI groups (p=.002,
p=.000, respectively). In order to control for these group differences, Age and Education were
included as covariates in group comparisons of BAC performance. Despite large differences in
sample size between groups, assumptions of homogeneity of variance and regression slopes was
met for most measures.  The exceptions to this were Verbal Memory Recognition, Forced
Recognition and Cued Recall, all of which approached ceiling in the HC group, and Digit
Sequencing. For these tests, performance differences between groups were confirmed using the
Wilcoxon rank-sum test. In all cases, Wilcoxon rank-sum test findings concurred with results of the
ANCOVA analysis. Robust differences were seen on all BAC Verbal Memory (Episodic Verbal
Memory) measures with participants in the MCI group performing significantly worse than HCs on
each measure (p<.0001 for all).  Significant differences (p<.003) were also observed in other
cognitive domains for the MCI participants including Language (Verbal Fluency), Processing Speed
(Symbol Coding Task), and Visuospatial Working Memory.  The MCI group Z-scores for episodic
memory measures fell 1 to 1.5 standard deviations below the mean, consistent with established
criteria for clinically diagnosed MCI due to AD (Alberts et al., 2011).

Conclusion Findings confirm the utility of the BAC to assess objective episodic memory and other
cognitive impairments in MCI and preclinical AD. Further, the observed MCI episodic memory
performance of 1 to 1.5 standard deviations below the normative mean support use of the BAC in
screening and evaluation of established diagnostic criteria.
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