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Method

Subjects
The subjects in the study were 104 Japanese people, comprising 32

patients with AD (5 men, 27 women) aged 84.4 ± 7.2 years (mean ±
SD) and 72 normal controls (NC; 23 men, 49 women) aged 65.9 ± 4.9
years. Subjects in the AD group were selected from patients registered
at a special elderly nursing home and care health center for the elderly
in Obihiro of Hokkaido, Japan. All AD patients had an AD severity of
1 (mild) or 2 (moderate) based on the Clinical Dementia. Rating scale
(CDR) [14]. All patients with AD met the criteria for probable AD
formulated by the National Institute of Neurological and
Communicative Disorders and Stroke and the Alzheimer’s Disease and
Related Disorders Association (NINCDS-ADRDA) Alzheimer’s
Criteria [15]. All AD patients underwent head magnetic resonance
imaging and/or head computed tomography. All ADpatients with
evidence of stroke, as determined either by history or imaging findings,



for AD was 528.0 ± 104.3 ms (t = -11.1; p<0.001). The overall average
reaction time for all three experiments was 312.3 ± 40.4 ms for NC and
507.0 ± 93.7 ms for AD. Overall, NC subjects were significantly faster
than AD patients (t= -13.8; p<0.001). In the differentiation session, NC
subjects almost never forgot to squeeze the bulb (0.0 ± 0.1 times); in
contrast, AD subjects forgot significantly more often (AD: 2.9 ± 3.6
times; t = -6.3; p<0.001). Both groups mistakenly squeezed the bulb;

the mean frequency in NC was 2.5 ± 1.9 times, and in AD it was 3.6 ±
2.8 times. In the differentiation reversal session, however, AD subjects
forgot to squeeze the bulb significantly more often (NC: 0.0 ± 0.1
times; AD: 3.7 ± 3.9; t = -7.4; p<0.001). Again, both groups mistakenly
squeezed the bulb; the mean for NC was 1.6 ± 1.6 and for AD it was 2.0
± 2.9. There was no difference between groups for mistakenly
squeezing.

No. of MMSE Normal subjects Patient of dementia p value

No. 1 4.9 ± 0.3 2.1 ± 1.6 ***

No. 2 5.0 ± 0.2 3.0 ± 1.7 ***

No. 3 3.0 ± 0.0 3.0 ± 0.2 NS

No. 4 3.6 ± 1.7 1.2 ± 1.4 ***

No. 5 2.8 ± 0.7 1.2 ± 1.3 ***

No. 6 2.0 ± 0.0 2.0 ± 0.0 NS

No. 7 1.0 ± 0.1 0.7 ± 0.5 ***

No. 8 3.0 ± 0.0 2.9 ± 0.3 NS

No. 9 1.0 ± 0.0 0.8 ± 0.4 *

No. 10 1.0 ± 0.0 0.6 ± 0.5 ***

No. 11 1.0 ± 0.0 0.4 ± 0.5 ***

Total 27.0 ± 2.0 17.8 ± 5.4 ***

Mean ± SD NS: No significant different *: p<0.05, ***: p< 0.01

Table 1: Comparison of MMSE score between normal subjects and patients of dementia

Paragraph Normal subjects Patients of dementia p value

Formation response time 225.5 ± 35.2 460.7 ± 133.5 ***

Differentation response time 319.4 ± 49.0 488.2 ± 90.9 ***

Reverse differentation response time 347.8 ± 48.9 528.0 ± 104.3 ***

Response time average 312.3 ± 40.4 507.0 ± 93.7 ***

Differentation forget 0.0 ± 0.1 2.9 ± 3.6 ***

Differentation mistake 2.5 ± 1.9 3.6 ± 2.8 NS

Reverse differentation forget 0.0 ± 0.1 3.7 ± 3.9 ***

Reverse differentation mistake 1.6 ± 1.6 2.0 ± 2.9 NS

Total forget 0.0 ± 0.2 6.7 ± 7.3 ***

Total mistake 0.0 ± 0.2 5.6 ± 5.2 NS

Total error 4.2 ± 3.1 12.3 ± 7.3 ***

Mean ± SD NS: No significant different ***: p< 0.01
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