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Background: For patients with AD, sleep problems
exert an additional burden to the compromised
functioning and quality of life. The nature of sleep
disturbance of AD should be clarified.

Objectives: The primary aims of present study
encompass three parts: (1) to elucidate the
prevalence and nature of sleep disturbances in
community-dwelling patients of AD. (2) to explore
primary sleep disorder by the aids of polysomnography
(PSG) examination. (3) to investigate the burden of
sleep disturbance
Methods: The present study is a cross-sectional,
multi-centers’ study. Eligible criteria of
participants are: (1) meet the criteria as probable
AD, (2) dwell in community and (3) able to provide
written informed consent. The assessment tools
include cognitive function, sleep quality, as well as
behavioral and psychological symptoms of dementia.
Results: A total of 384 participants were recruited.
Two hundred and forty nine participants (64, 8%)
suffered from a variety degree of sleep disturbances.
As dementia progressed, the impact of sleep
disturbances got worse. Of 19 patients receiving PSG
examination, the prevalence of sleep apnea was very
high (94.7%). The impact of sleep disturbances was
significantly associated with caregivers burden in
AD patients (r=0.232; P<.0001). One hundred and five
caregivers (27.3%) suffered from significant
depression.

Conclusion: As AD illness course progressed, the
impact of sleep disturbances got worse. A substantial
numbers of AD patients also suffered from primary
sleep disorders, mostly sleep apnea. The burden to



caregivers brought from sleep disturbance was huge in
AD.

Alzheimer’ s disease (AD), sleep disturbance,
polysomnography
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R
Sleep disturbancesin Alzheimer'sdisease: A cross-sectional

study in central Taiwan

[Key words]: Alzheimer’s disease (AD), sleep disturbance, polysomnography

Background: For patients with AD, sleep problems exert an additional burden to the
compromised functioning and quality of life. The nature of sleep disturbance of AD
should be clarified.

Objectives: The primary aims of present study encompass three parts: (1) to elucidate
the prevalence and nature of sleep disturbances in community-dwelling patients of AD.
(2) to explore primary sleep disorder by the aids of polysomnography (PSG)
examination. (3) to investigate the burden of sleep disturbance to caregivers.

M ethods: The present study is a cross-sectional, multi-centers’ study. Eligible criteria
of participants are: (1) meet the criteria as probable AD, (2) dwell in community and
(3) ableto provide written informed consent. The assessment tools include cognitive
function, sleep quality, as well as behaviora and psychological symptoms of

dementia

Results: A total of 384 participants were recruited. Two hundred and forty nine
participants (64.8%) suffered from avariety degree of sleep disturbances. As dementia
progressed, the impact of sleep disturbances got worse. Of 19 patients receiving PSG
examination, the prevalence of sleep apneawas very high (94.7%). The impact of
sleep disturbances was significantly associated with caregivers’ burden in AD patients
(r=0.232; P<.0001). One hundred and five caregivers (27.3%) suffered from
significant depression.

Conclusion: AsAD illness course progressed, the impact of sleep disturbances got
|



worse. A substantial numbers of AD patients also suffered from primary sleep
disorders, mostly sleep apnea. The burden to caregivers brought from sleep

disturbance was huge in AD.
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Numbers Percent %
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Frequency Percent Valid Percent Cumulative

ey 277 721 72.1 721
i R 18 4.7 4.7 76.8
2 39 10.2 10.2 87.0
AR 38 9.9 9.9 96.9
2R 12 31 31 100.0
Tota 384 100.0 100.0

FZ IR BOR L 8 S A - S

Frequency Percent Valid Percent Cumulative

Eay] 301 78.4 78.4 78.4
i 8 21 5.5 5.5 83.9
P 35 9.1 9.1 93.0
AR 21 5.5 5.5 98.4
R 6 1.6 1.6 100.0
Tota 384 100.0 100.0
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Tw P B ¥ RS 7 5 A R T

Frequency Percent Valid Percent Cumulative

R 295 76.8 76.8 76.8
L3 16 4.2 4.2 81.0
e 30 7.8 7.8 88.8
AR 36 9.4 9.4 98.2
2R 7 18 18 100.0
Total 384 100.0 100.0

21 FEABRERYONEEE LA K-SR S

Frequency Percent Valid Percent Cumulative

i3 222 57.8 57.8 57.8
i 2R 18 4.7 4.7 62.5
P 47 12.2 12.2 74.7
HER 77 20.1 20.1 94.8
PR AR 20 5.2 5.2 100.0
Total 384 100.0 100.0

2 PR BOE B DR T LA k- KR

Frequency Percent Valid Percent Cumulative

Eay] 246 64.1 64.1 64.1
i 2R 11 29 29 66.9
P 53 138 138 80.7
AR 60 15.6 15.6 96.4
R 14 3.6 3.6 100.0
Tota 384 100.0 100.0
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96.6
21
5
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96.6 96.6
21 98.7
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N ) T IR T TP e e

Cumulative

Frequency Percent Valid Percent  Percent
Ea 220 57.3 57.3 57.3
52X S 1.3 1.3 58.6
P 35 9.1 9.1 67.7
s 97 25.3 25.3 93.0
EF R 27 7.0 7.0 100.0
Total 384 100.0 100.0

R4 A BOE L o 7 AT R TR S

Cumulative

Frequency Percent Valid Percent  Percent
Ea 322 83.9 89.7 89.7
i 73 9 23 25 92.2
2 11 29 31 95.3
s 14 3.6 39 99.2
e s 3 8 8 100.0
Tota 359 935 100.0

25 6.5
Tota 384 100.0
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Frequency Percent Valid Percent Cumulative
el 290 75.5 75.5 75.5
% 7R 15 3.9 3.9 79.4
2 40 104 104 89.8
R 34 8.9 8.9 98.7
YR 5 1.3 1.3 100.0
Total 384 100.0 100.0
oo PRGRBOERF DR RS F S k- R & TS
Frequency Percent Valid Percent Cumulative
el 82.3 82.3 82.3
% 7R 7 1.8 1.8 84.1
P 25 6.5 6.5 90.6
s 23 6.0 6.0 96.6
2R 13 34 34 100.0
Total 384 100.0 100.0
Fot o IR EGRBOE B F OB T SO A Rk PR IR U 5
Frequency Percent Valid Percent Cumulative
el 135 352 352 35.2
% 7R 16 4.2 4.2 39.3
PR ol 133 133 52.6
A% 127 331 331 85.7
YR 55 14.3 14.3 100.0
Total 384 100.0 100.0
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Bl 2R B KK R R A R 6 R

Frequency Percent Valid Percent Cumulative

Eay 296 77.1 77.1 77.1
% 5 5 1.3 1.3 78.4
P 17 4.4 4.4 82.8
AR 60 156 156 98.4
e AR 6 1.6 1.6 100.0
Tota 384 100.0 100.0

FENPlenL = % 538 ¢ 7830 pPERIRET o 52 g » B0 = /@i
ABRERFTGA G A BRRSEARR XF AT ERE AL P

g4 2® -

2. NPIpEf K e & 4272

Fotw R B B SRR R e B E AR

Frequency Percent Valid Percent Cumulative

# 135 35.2 35.2 35.2
=R 77 20.1 20.1 55.2
R 151 39.3 39.3 94.5
TR 21 5.5 5.5 100.0
Tota 384 100.0 100.0
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3. NPIpEfr, i gt s & B * 45 % (F*9):

AT PR B B SRR R e B E AR R R 5 2 4 Bk T )

Frequency Percent Valid Percent Cumulative

0 135 35.2 35.2 35.2
1 12 3.1 3.1 38.3
2 22 5.7 5.7 44.0
3 35 9.1 9.1 53.1
4 46 12.0 12.0 65.1
6 85 221 221 87.2
8 29 7.6 7.6 94.8
9 8 21 21 96.9
12 12 31 31 100.0
Tota 384 100.0 100.0

4. NPIpER 5 7 A & IR AZ A

Foh IR R R b SRR L BT TR AR R

Frequency Percent Valid Percent Cumulative Percent

Z2F g A TFE 149 38.8 38.8 38.8
T - BT 16 4.2 4.2 43.0
=B TR 32 8.3 8.3 51.3
? R T4 128 33.3 33.3 84.6
ERAIE: 53 13.8 13.8 98.4
¥ B E 4 6 1.6 1.6 100.0
Total 384 100.0 100.0
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() i %P4 M 4p 1

1 =& @ % p B rfpeAz & (11 Epworth Sleepiness Scale, ESS =) » # X308 &
#:588 ~ (¥ 1 573 ~) -

2. BH P AEPLALE & & AR 2 M (A
538 ANOVA & 17 Biom A AR AR L Rl p RegpAz R A% 3 (F=7.719,

P<.0001)

Bl A RE L D BARHER & L AR 2 M 4

Epworthp & P‘%,‘ PEAT

95% Confidence Interval

N Mean Std. Deviation Std. Error L ower Upper Minimum Maximum
5 g 96 6.04  5.080 518 5.01 7.07 0 18
=R 167 462 5239 405 3.82 5.42 0 22
PR 92 759  6.330 .660 6.28 8.90 0 22
R 7 11.00  9.000 3.402 2.68 19.32 0 24
Tota 362 587 5732 301 5.28 6.47 0 24

3. 3= I % 2 pEAR & B (' Pittsburgh Sleep Quality Index, PSQI 3=z ) » H & 3218
A 5 6.16(1 8 £ 5.07 &) -

4, 370 B k2 pER &S X AR AR R 2 BE TR
(538 ANOVA » 47 Bam 2 e AR 2 HpEm 57 5 M 3 B (2% & U-shape
AR BS P A RE RPER ST R A § ARR AR AT T R % TR
Wi A EFEANBRRP FEN  BRLERSTL 57 H (F=6.962,

P<.0001) -

16



Foh N R EGR B B ORERR TS A AR 2 B TR

PSQI i 4~
95% Confidence Interval
N  Mean Std. Deviation Std. Error Minimum Maximum
Lower Upper
5 g 94  7.27 4.441 458 6.36 8.18 0 17
ER 162 5.07 5.038 .396 4.29 5.85 0 19
R 90 6.64 5.239 .552 5.55 1.74 0 18
R 5 1220 5891 2.634 4.89 1951 7 19
Total 351 6.16 5.075 271 5.63 6.70 0 19

5.04 NPl enpfR 4 78 KGR A TR 2R 2 H P e > » F S ean@F IR R

A st g & (F=2.583, P=.053)

4 P EGABOE b SRR R ER B E R S A AR R 2 B

E3_pEm_(F*S)

95% Confidence

Std.

Lower Upper
N Mean Deviation Std.Error  ggung Bound Minimum Maximum
5 g 101 324 3.664 .365 2.51 3.96 0 12
=R 175 3.06 3.027 229 2.61 351 0 12
R 99 4.06 3.043 .306 3.45 4.67 0 12
R 8 475 3.495 1.236 1.83 7.67 0 9
Tota 383 340 3.240 .166 3.08 3.73 0 12
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6. % 4 NPl 2 RAf F14E kil 7 e % AP A2 R 2 PR RS 1 & R F 2 7)
#o FRAFARRALFE > R H pER R RATH TR 0 F R i
TRARE > AL R A R RS .

B2 LI B B K PR R AT TIRACR & % APAER 2 B

PEFR FRAR f F13R
Std. 95% Confidence Interval
N Mean Std. Error Minimum Maximum
Nensi atinn Lower Upper

5 3y 101 1.47 1.647 164 1.14 1.79 0 5
=R 175 181 1.606 121 1.57 2.05 0 6
;3 99 2.28 1512 152 1.98 2.58 0 5
TR 8 2.00 1.773 .627 52 3.48 0 4
Tota 383 1.85 1.618 .083 1.68 2.01 0 6

() BB A AFERAF UARELY LR ST LN G
B EEA LA (R BELEAFLITE A BERIBEF T

4F7) 0 BT ttest ) BIR P FEER R li'ﬁ 'k pER & B (P=.001) -

Foo Lo WABE LK TR S PR ST LM

Tk B N Mean Std. Deviation Std. Error Mean
Globa PSQI 4 194  6.03 4537 326
7 4F 75 8.03 4.337 501
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b R R AR L BT NPl R A; p IR A 4 0 2 NP

p
s B g o A A 817 SR B E (P=.006)

+ -

2o AR LK IR A SRR A L W T

Pt N Mean  Std. Deviation  Std. Error Mean
NPI % & 45 199 12.95 13.606 965
* 4F 77 18.88 21.131 2.408

(=) FPHEABOR R H 2 7 B pEm 2 322 & (Polysomnography) s 7]

Ry = 19 62 5 B pem 4 Lol R %7 8 R 3 PR g B 4 T )
B
(1) pEpe# e b (leep apneasyndrome): 18 = & ¢ 5 .7 ¥ & 42
B PR e e P b (94.7%) ©
(2) g M43 48:8 6 5 B (periodic limb movement disorder, PLMD): 11 i+
B bt % Bod AR R g (LR 8 B, (57.9%) -
(3) P d 3 {7 % % & (REM sleep behavior disorder, RBD): 2 i & %
LA P d R E S A R (10.5%) -

UAURE S S e AL P AR S TR I o

(M) AFERBEFCEES  BAELHEL ST
1. 11 CESD (%4 60 2 );®f RAF % thd i :

PAE % 1 CES-D T35 4 5 1212 4~ (1 £ 9.05 &) -
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H e

7~

3 105 &3 & EAf K 1 CESD 9 A>16 4 (27.3%) & j Aie A 2 -
LI LK LR BATE G P MR
2. 12 Zarit Burden Scale (7% » 88 4 )3® s PR A PR §
R iF + ¢ Zarit Burden Scale £1i8 A T 355 2257 & (14 £ 18.39 &) «
3. WHO 2 #m R 3 ARATE chd 2R f
R et i 518 A T 305 6250 A (FR 3 £ 34.89 4) ¢

4. % A7 & AT ¢0§ 4% (Zarit Burden Scale 1,17 4 )22 % A M4 & 07 5k
e (NPL 5,13 2 )2 B T4

At ﬁ 4p B H4, H Pearson correlation coefficient % 0.384(P<.0001)

Bl fe R BORE R 2 RARE O R A B R BT

100

Zarittotal

Rl = 0147

T I ! y : I
0 20 40 100 120

NPI_Sum
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5. Xk BAEH R AR (CESD 7 4) &2 Al &7 5 k(NP
(CRADES " i
At ﬁ e4p B H4, H Pearson correlation coefficient % .299(P<.0001)

Bl fr s B & 2 PR R AR A LR B R W T

60—

a0+

$#ag-s3o

R2 84 = 0.089

T T
0 20 40 G0 80 100 120

6. 4 ik & K PR AR o0 f 4 (Zarit Burden Scale 8.1 4 ) &2 & g & 4 AR & 0k
WAz R (CESD #4)2 B 4 :
Aty g ﬁ e4p B 14, H Pearson correlation coefficient 5 0.695(P<.0001) ;

TRF RAPH -
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Bz PRAREREFZREFDRERRERE S FHELH %

100

80

607

Zarittotal

40+

207

R2 et = 0.445

- 5808 000 0000 o

T T T T
0 10 20 30 40

50 B0
CESD-total

7. 4 A & ¥ AR o0 f % (Zarit Burden Scale 4,18 4 )8 & A AFAY 17 5 R
(4 NPIRIR)® pEp Hrgtid & PAF K FIIE bl 1

At B ﬁ e4p B 4, H Pearson correlation coefficient 2 0.232(P<.0001)
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Bz [ 40 Bop b F 2 PER R a3 AR FI9E S AR § £ 2 B 1%

100+
o
80 o o
0
o]
g o] 8 o °
— 0
-+
m _
c 60 8 g o g
a o
m ¢] o 8 8
> 3 8 o
W =
o = g = Q
= a E 8 : =
i o
iy =
o 8
i g o)
20 o 3]
(o]
g g R2 {84 = 0.054
§ 3 ©
o
] ] | | ] 1 I
0 i 2 3 4 5 G

8. A AEAFA & 17 5 K (NPI) Y pER I atis & A TR 2 NPl 2 RAE ¥ T3
(NPI-Distress, NPI-D & {8 & #c)chkd .
Afply g ¥ ehip B 12, H Pearson correlation coefficient v w5 { & » &

0.569(P<.0001)
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BT fewis Bop B 2 PERIR S RAE ¢ 71388 NPI-D 2 B 1%

G0
o
207
&)
Q o
40
o
= o
= o
O 3p4 (o]
viy 8 0 g
m £ -
] .
" .
204 - .
. A
H o
g :
10 : »
s g8 . o
= o R< iRl =0324
L]
o
T T T T T T
1] 1 2 3 5
it I HE N = R

# & B BPSD k2 FAEY TR NP2 7% 7148 (NPI-Distress 117 4 1)
E] S

% 1 %14 ¥ NPI-D Pearson correlation coefficient = 0.684(P<.0001)

% F F1# &2 NPI-D Pearson correlation coefficient = 0.566 (P<.0001)
#ed F13E &2 NPI-D Pearson correlation coefficient = 0.653(P<.0001)

& ¥ 714 22 NPI-D Pearson correlation coefficient = 0.588(P<.0001)

& Ja F14¢ & NPI-D Pearson correlation coefficient % 0.606(P<.0001)

te 2% B 1% F14E & NPI-D Pearson correlation coefficient = 0.295(P<.0001)
4 %4 22 NPI-D Pearson correlation coefficient = 0.457(P<.0001)

% 74 . %14E & NPI-D Pearson correlation coefficient % 0.551(P<.0001)
# BF F1# 22 NPI-D Pearson correlation coefficient % 0.630(P<.0001)

= 2 # ¥ 714§ & NPI-D Pearson correlation coefficient = 0.586(P<.0001)
& 8 {7 % # % F1#E 22 NPI-D Pearson correlation coefficient = 0.496(P<.0001)
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d e A QORI T hig R BT ¢ AR WA RERL R 25
% (BPSD) ¢ w@ﬁﬁﬁéﬁﬁ%fﬁfﬁ$@&@oﬁww@éﬁﬁgﬁw“’i
TR RAPERIRET F BB P 50 Fp 4 BEHAVE-AD 3& % @ %/a %
B & F BPSD shpkfm gk B {7 5 4 3¢ 26-61% (Hwang et al., 1997; Liuetal.,
2000) o @ 22 2F= 5 ApFe # 12 NPl iF 4 3% BPSD 1 & 7§ » # I[P 3075 B
B pER LG g (7 5 A+ 35-42% (Fuh et al., 2001; Fuh et dl., 2005; Chow et d.,
2002) = ~FF 3 PER RGN (T FRE 0 T G B L S I &
FIRER R E FE LY SF kAL  FREFIPAFLRE A
BIRPER R S B A AFPFEEpAE S W R o

AETE P AR IR R B & PP L PR A 2 pER R (11 PSQI 2R )
S EREPAFRIEE A ERLIFFEN G L G AFERERS KL
(¢ S ER) RIP B PEARA SPER S £ R & o d 30 A pT A Uri s
1o AR ST &AL P A RE L F R RROA BREELER
%&ﬁUﬂ@ﬁ’éiﬁiﬂZF&ﬂﬁﬁﬁwﬂiﬂiﬁﬂiﬁéﬁ@a%
FoER %fﬂwﬁ4ﬁﬁ$f)s?mk&l%,ﬁ%@—ﬁiﬁmﬁpzi
Ay sl A

prbo RE R B RABOE B O SRR R BEPER ST 5 B
3w

ZBRFIRA EREFUFE AP BB RE - AL R MR P

GEFGEMEEREERER ST G004 TR A SRS 28

l%i’ﬂ_irfﬁ\r%%?ﬁp\”»\%‘r’%ﬁ‘ﬁ’uﬂ“‘i'a@.#ﬁf‘&?'ttf"' 54 fﬁ’vm;g@%nﬁ%‘ﬂi
SR TR > A R A B PR VR B B K SRR S R A ¢ TR
M hoR B E AL A IR R e TR 0 F P A B LK

R FEREALET B BESALARER ST %ﬁd PEFR & B i g o 2 FE
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L é*ﬁ%@%ﬁ%i’%ﬁﬁﬁw%“wﬁ%@@@’
—*Ff CES-D L3218 £ >16 4 (27.3%) - ¢+ > i i PRER [P 4%

A BOE R F D A £ (Zarit Burden Scale chif 4 305 2257 ) 5 @ 4

<
}4—
=
=
—=\
%
ol
e
ot

—‘
g

A -%, 2012 RF LA FEFFY
#31 BPSD ik 2 BATH 42 M ko BB R R0 henFliE bt 0 B L
B R P REBEE BRIyt > T S FRA A ORER R R R F
F13¢ v 4 2 4p BE (Pearson correlation coefficient,=0.507, P<.001) -

ALY RAEE [ YR RARE RE e 2 w0 Bog B 2 BPSD gk
Bed B TORFRAPM 2 M %o 2t 23F 4 DY ph- To AFTY Y T - 2 (49.2%)

SIRRAEH P ERALR PR F3E > sed & PR (1 CESD =R ) 4 3}
<1 P
1=

g

AN L RRAR Y PPER T T - HRdER (S NAREEALBA [ R
RV R L - RLP:R - S B

[E =X z:wi:mizﬁ’:?sa;ﬁtfiﬁm&—ﬁ P K G A R R E AR
PER IS Y by F o WM R RE R A B AL L o iR IEIBR L
RN EEAGY > Ra AR UARELY Y SEFFL{R 0 AFLOERE
Ancoli-Isragl % + (Ancoli-Isragl, et al., 1991)55#7 5 4 % — 3k o o 3PP e @ g
BT Ay § 3B WA P A B B RbATH R W G B B ik (7 5
% B (Gehrman et al., 2003) » #c 3% fEPEFR F s >t 10 4575 B &ﬁ EEER Y
P3O H IR E R PER (7 5 A B (RBD)s ¥ > 4t e 0 Gagnon E RS
G % % (Gagnon et al.,, 2006) » RBD #fr %4 B & ¥ 2LF 0 v hfRf &

:ﬁ".g'_" -}b;f"ﬂ‘\:_}
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R B B EPERREE TSR E 3 bARF DT P HEHpE A2
RFIE CEFRAADE L > ERIRRG B L c P HABREL Y LA
AR vt LR R PR AR 2 R AT AR AR 0 RS LR £
Bl o i - T SR o (AT R BT T fRIR A B B PEAR IR GRS Y

el A B L A

PEREE

-

AFTL AR T 400 B A B R F RG] Bk B AET
oo EIRH L FE o vE- B K2 AR S PR L B R DR F R
B A R R AFEH 2. B0 e miEi R Ay FiRiT SRR A EGR RTR
FlA & A E A RN ST A RO T $ 7 do L PRl X R
AR FERARFEOTFRER Y o - RAPER D LG Rtk h O H LA
PE R G o AP IR A 1962 FIAEpER A EGR KL T THF R 20

4 (94.7%)35 % PR e P ok gy o g B iE R R RenF T 2 i

(57.9%); ¥ *t b4 3 Pag dpHppER 7 5 5 B (REM Sleep behavior disorder) o
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