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Background: Prevalence of sleep problems has been estimated to 25-35% in patients with probable Al-
zheimer’s disease (AD). The aim of this study was to estimate differences of sleep architecture and vari-
able parameters between patients with probable AD and healthy control (HC). Methods: Fourteen pa-
tients with probable AD and 12 HC were retrospectively analyzed sleep parametes and architectures.
Overnight polysomnography (PSG) and sleep questionnaires including Epworth sleepiness scale (ESS),
Beck Depression Inventory (BDI) were performed for analyze sleep quality, structure and related prob-
lems. Dementia severity was assessed with Korean version of Mini-mental State Examination and Kore-
an version of expended Clinical Dementia Rating. The sleep variables included proportions of rapid eye
movement (REM) sleep, non-REM sleep such as N1, N2, and N3, total sleep time (TST), sleep efficiency
(SE), wake after sleep onset (WASO), Periodic limbs movement during sleep (PLMS) index, respiratory
disturbance index (RDI), latency to sleep onset were conducted. Results: RDI and WASO in AD was sig-
nificantly higher than HC (p<0.05). TST, the proportion of N2, and N3 sleep were decreased and N1
was marked increased in AD group. The quality of REM sleep was not significantly different between HC
and AD group. Conclusions: AD presented worse sleep qualities than HC in overnight PSG. These re-
sults support the hypothesis that obstructive sleep apnea is associated with AD pathology.
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Table 1. Demographic data of AD and Control group

AD (n=14) Control (n=12) p
Age (yr) 721+88 68.8+84 0.24
Sex (M/F) 7/7 7/5 094
BMI 229441 228+24 0.94
Education (yr) 48+34 11.9+33 <0.05*
K-MMSE 17.2+638 282+1.8 <0.05*
CDR 1.1+£06 NC

Values are expressed as mean =+ standard deviation.

*Differences between AD and control were not observed.

AD, Alzheimer disease; BMI, Body Mass Index; K-MMSE, Korean version of Mini-
Mental state examination; CDR, Clinical Dementia Rating; NC, not check.
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Fig. 1. Sleep stage proportions in patients with AD and healthy elderly
control. The sleep architecture of patients with Alzheimer’s disease
showed abnormal findings that demonstrated increased proportions
of N2 and N3 sleep and decreased proportion of N1 sleep.
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Table 2. Sleep parameters in the patients with probable AD and Control
group according to the polysomnography

AD (n=14) Control (n=12) p
TST(minutes) 266.5+81.2 353.6+76.6 <0.05*
N1 (%) 229+257 11.8+50 048
N2 (%) 4794241 566+13.1 0.71
N3 (%) 63+80 109+169 044
REM (%) 2294199 203+65 092
WASO (min) 1146+59.7 578+39.7 0.19
Latency to sleep onset (min) 265+26.7 1994370 0.06
Latency to REM onset (min) 182+91.1 105.6+34.5 0.73
Sleep efficiency (%) 649+186 81.1+127 0.12
RDI 245+17.2 6.5+45 <0.05*
AHI 16.9+16.0 38+3.2 <0.05"
PLMS index 30.1+385 1624229 033
Epworth 76+42 54+49 0.12
BDI 13.0+50 38+5.1 023

Values are expressed as mean =+ standard deviation.

*Differences between AD and control were not observed.

AD, Alzheimer disease; TST, Total Sleep Time; N (1, 2, 3), Non REM (Rapid Eye Move-
ment) Sleep stage (1, 2, 3); WASO, Wake after Sleep Onset; REM, Rapid Eye Move-
ment Sleep; RDI, Respiration disturbance index; AHI, Apnea-hypopnea index; PLMS,
Periodic limbs movement during sleep; Epworth, Epworth sleepiness scale; BDI,
Beck depression inventory.
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