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Alzheimer Dementia Detection based on Circadian Rhythm Disorder of Heartrate
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Abstract— This paper proposes Alzheimer dementia (AD) detection method based on the amplitude ratio
between the circadian/non-circadian rhythm computed from heartrate during sleep. To investigate the
effectiveness of the proposed method the subject experiment was conducted with one AD patient, three

elderly, ten middle-aged, and eight young persons.

From the experiments, the following implications have

been revealed: (1) the amplitude ratio tends to be small in AD patients; and (2) the method detected AD
with 91.7% of AD, 16.7% of the elderly, 7.1% of the middle-aged and 0.0% of the young persons (which can

classify AD patients with the non-AD patients).
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a) Heartrate data (blue) and estimated fcr(t) by Ler
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b) Heartrate data (blue) and estimated fncr(t) by Lvcr
orange).
Fig. 1: A example of estimated fogr(t) and fyor(t)
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ange) and calculation process of ax
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Fig. 6: abnormal pattern (3) of excluded data
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Table 1: Excluded data judged by Section 3.3

pattern 1  pattern 2 pattern 3 | total
AD patient 3 3 0 6
elderly 1 0 0 1
middle-aged || 1 0 3 4
young 3 0 1 4
4.2 #HR
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Table 2: result of detection as AD (ADD)

n rq ADD rp ADD raNrp ADD
AD patient 12 | 12 100.0% | 11 91.7% | 11 91.7%
elderly 6 5 83.3% 1 16.7% | 1 16.7%
middle-aged || 14 | 4  286% |1 71% |1 71%
young 102 20.0% |0 00% |0 0.0%




Fig. 8: weak circadian rhytflm jadgement cumulation
by r4 (threshould 1.0)
I

el
Fig. 9: weak circadian rhythr;l jadgement cumulation
by rp (threshould 1.0)
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Fig. 11: List of wave cancellation ratios Ry ; by sub-
ject group (Only data that correspond to the charac-
teristics of r4 and rp about the subject group sepa-
ration.)
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