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Introduction

Free and Cued Selective Reminding Test! (FCSRT) is a validated test to define memory impairment for early diagnosis of Alzheimer’s Disease (AD). Aim of the

present study is to search for evidence of fNIRS signal the impairment assessed by FCSRT by the acquisition of the functional Near InfraRed Spectroscopy
(fNIRS) signal during the administration of the FCSRT. Given the ecological conditions of this test, it's impossible to create a proper design matrix, so we
oroposed to investigate the complexity of fNIRS signal during specific phases of the FCSRT, that is Immediate Free Recall (IFR) and Delayed Free Recall (DFR),
that are more indicative of AD. In parficular, it was used the Sample Entropy 2 algorithm and a Multi Scale approach to discriminate healthy people from the
oatients. According fo Villancourt and Newell 3 ageing or disease increases the output complexity of a physiological system by presenting a dysregulation
of neurobiological patterns in neural response . Therefore we supposed that AD brain signals should present higher value of enftropy than conitrols. To the
best of our knowledge, this it's the first fime that such analysis of complexity is carried on fNIRS signal measured during a working memory test in completely
ecological conditions.
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Frequency-domain oximeter (Imagent, ISS Inc.):
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- To test different definitions of Entropy
- To enlarge the number of subjects

] Lemos, Raquel, et al. "The free and cued selective reminding test: Validation for mild cognitive impairment and Alzheimer's disease." Journal of neuropsychology 9.2 (2015): 242-257.
Moorman, Physiological time-series analysis using approximate entropy and sample entropy (2000). Am. J. Physiol. Heart Circ. Physiol. 278, H2039-H2049.
Vaillancourt, David E., and Karl M. Newell. "Changing complexity in human behavior and physiology through aging and disease.” Neurobiology of aging 23.1 (2002): 1-11.

Sl




