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Objectives: To investigate the relationship between subjective sleep quality and cognitive function in pa-
tients with subjective memory impairment (SMI), a self-perceived cognitive decline without objective cog-
nitive impairment, and amnestic mild cognitive impairment (aMCI). Methods: We enrolled 246 patients
with memory impairment (126 with SMI and 120 with aMCI) who fulfilled the Korean version of the Pitts-
burgh Sleep Quality Index (PSQI-K), a standardized battery of neuropsychological tests, and mood ques-
tionnaires. Based on the PSQI-K cutoff point of 5, patients were classified as good sleepers (GS) or poor
sleepers (PS). Results: There was no difference in the proportion of GS and PS between patients with SMI
and aMCI [68 PS (54.0%) in SMI vs. 62 PS (51.7%) in aMCI, p>0.05]. Demographics did not differ between
the SMI and aMCI groups. In both the SMI and aMCI groups, PS had worse sleep-wake parameters, such
as sleep latency, total sleep time, and sleep efficiency, than GS and reported worse performance in all PSQI-
K subcomponents. Neuropsychological data were not different between GS and PS, except for the Stroop
word test in patients with aMCIL. Depressive scores were worse in PS than in GS in both the SMI and aMCI
groups. Conclusions: We observed that cognitive function was not significantly different between GS and
PS in both the SMI and aMCI groups, except in the Stroop word test in the aMCI group, while PS had more
depressive mood than GS in both groups. This suggests that subjective sleep quality may depend on mood
disturbances in patients with mild cognitive impairment. J Sleep Med 2020;17(2):167-174

Key Words: Aged, Sleep, Cognition, Neuropsychological tests.

rhu

], 2 654 o]AF Q1= 201799 13.8%°14 20194 15.1%
2 oln] IYPAF R 2}, 20670l 1 QLTt
46.5%5 AAT AR o SHt! 11gsr} MY HA e

Q18] A Akl A= F7FskaL Qlo] A 7)ol

Fok=

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (https:/creativecommons.org/licenses/by-
nc/4.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

Copyright © 2020 Korean Sleep Research Society 167


http://crossmark.crossref.org/dialog/?doi=10.13078/jsm.200030&domain=pdf&date_stamp=2021-01-04

Sleep, Cognition, and Memory Impairment

(subjective memory impairment, SMI)t} 7 = 12 & ol (mild
cognitive impairment, MCD)oll tgt A}3]%] HFH%= Z718h
I Qlek SMIY MCl= €488 582 A=Y =84
52 APA 02 QIR 7|5 ASE7F U= AE & A o]

o] dAlo|tt> MCli= A[uj 2] A GA| = dejA glom &
| 7194 & MCl(amnestic MCI, aMCD+= 7|98 #A31=
T+ AR Yehfr] g#sto]m (Alzheimer's disease,
AD)9] Fagh AF AR LA ek 654 o)d2] Lyt
QI kol A MCIO] FHES 3~19% L2 HilE=1,

rNJ

o

Zas
pul
l
A

o} % of MY} Y=L 5Y olof] AW AW Ao &
27 9Tk SMI= MCIL ADO] 27] Z4R0.2 )] 1y
% oA 4 Al o) 1R E Uekd 4 9l7] o] Hujz
Regal7] 1 Al SMI, MCT SAHSo] gt 27] whlat

W7t FRshe
#0409 HEBLY, Py 2L /1A 2BS V2
o

3} ookl 91 x50 SMI, MCI, & 2|ajjo] &J3ke 2= A
2 RIFIT QO T F 5 82

ek,
A7 A2 ol vla 8 e A Hape 2 Afolvt
e ACRE BIshi glom® ARl 4= Ho| 214
7150l ol JFE A= AE 2ARE APALSol =
AUHE AaRE Ho|A| gkt 0 o] = /1A 75 Akt 5
WA o) A gGrtof Aozt F 7HsAdS AAFSHY, Q1A
753 o) Ake] HAY S RARRE At RSl

oo & AGXL FA 7199 AskE Tadshs A=
Z 234 Q12 Ayt gl SMI Mt} Aol Q14| A3k
= UATE 2] o) ©AIQl aMCI Hhe] SAES =H
o] Ao upzf, =] Aol £ H(good sleeper, GS)I 4=
HO| Aol LY F(poor sleeper, PS) 2 & &Foto] & #7F
O] MY Fde Atolt QA7 S HAMYEY] Apo| & Yot
A} Skt

g

o &

B QAT o712 o 83t FFFA AT, 20164 19~
201711’:‘1 1‘%-‘]_7]]';(] O‘JZ] 7]—%‘—78-0}1% %ii 7]Q-]1XO].OH %

st QIX71sHAE &3l SMIY aMCI=Z e
45A] o]e] ARl BAL F A o) A HEAS A
g BAE didor Siglt) o] F HAEA Yol BT
5 ¥ FGFHAHCT, MRDOA A7) 5ol 9%& & &
e F2A ool WAE A TR, AAES B
ISR e A7 A Ago] TRk A= et <A
715 7l g & = olA AlLdskdeh SMI et
aMCI ke 732 o] A grhd o] uph, ohA] 413
94 1101 & 2GS | ol LHE Z(PS) o2 ZF6}
2 Aol AR B A ZlEd W 9 ks A
e 71 edsle] oot 5o HA 54l
< g5siglen, 71wae 4o el Y] wEEstol Al
B AcHE IS 2020—04—074).
_7'<_

2 A e Ae Wriske o8
4= 9] 2 W72 & (Pittsburgh Sleep Quality Index, PSQI-
K)E 24dstelct. PSQl= ZI‘Jr 170 h7re] o) Ax ¢
< E8F TR 18%E 7Y BHY)

ﬁum o~3@2§ shatEo] & 4 0~2174o]
BS4E Suo) Mo| Wolx O, 5Y 27}
4m0] Fo] LhE o2 BT & Aol 4L

Participants
n=282

36 participants excluded
1) Incomplete information
2) Structural lesion
3) Head injury, psychiatric
\ disorder
4) Neurological disorder

(e.g., Parkinson’s disease)

SMI aMCI
126 (51.2%) 120 (48.8%)

j ;
No @ Yes No @ Yes

GS PS GS PS
58 (46.0%) 68 (54.0%) 58 (48.3%) 62 (51.7%)

Figure 1. Enrollment Log of the Study. We enrolled 246 patients
with memory impairment (126 with SMI and 120 with aMCl), and
patients were classified as good sleepers (GS) or poor sleepers
(PS) based on the PSQI-K cutoff point of 5. SMI: subjective mem-
ory impairment, aMCl: amnestic mild cognitive impairment, PSQI:
Pittsburgh Sleep Quality Index.
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Table 1. Demographic data and habitual sleep habit according to sleep quality in SMI and aMCI patients (n=246)

SMI (n=126) aMCI (n=120)
Variables
GS (n=58) PS (n=68) p* GS (n=58) PS (n=62) p*

Age 68.6617.82 68.221+8.21 0.763 71.64%7.81 70.8518.98 0.612
Male 18 (31.0) 21 (30.9) 0.985 24 (41.4) 19 (30.6) 0.220
Education, y 10.42+4.53 10.26+4.73 0.849 11.90+4.58 11.06+4.72 0.325
Habitual sleep

Time in bed, h 7.41%+1.16 6.951+1.53 0.063 7.45+1.23 7.191+1.67 0.333

Sleep latency, min 16.20+£11.94 32.941+29.51 <0.001 13.59+10.15 36.69128.98 <0.001

Total sleep time, h 6.77+1.01 5.47+1.24 <0.001 6.94+1.13 5.40+1.43 <0.001

Sleep efficiency, % 91.93t7.17 80.18+15.79 <0.001 93.48+7.27 75.02122.68 <0.001

Values are expressed as mean+standard deviation or numbers (%). *independent t-test for continuous measures, chi-square test for cate-
gorical data. SMI: subjective memory impairment, aMCI: amnestic mild cognitive impairment, GS: good sleeper, PS: poor sleeper

Table 2. PSQI components according to sleep quality in SMI and aMClI patients (n=246)

SMI (n=126) aMCI (n=120)
Parameter
GS (n=58) PS (n=68) p* GS (n=58) PS (n=62) p*
PSQI total 3.47%1.29 9.21£2.80 <0.001 3.03£1.53 9.00+2.67 <0.001
CL. Sleep quality 0.62£0.56 1.51%+0.74 <0.001 0.53£0.50 1.37£0.68 <0.001
C2. Sleep latency 0.71£0.68 1.85%0.82 <0.001 0.57£0.68 1.85+0.92 <0.001
C3. Sleep duration 0.521+0.66 1.59+1.07 <0.001 0.48+0.63 1.66+1.13 <0.001
C4. Habitual sleep efficiency 0.14£0.35 1.00£1.12 <0.001 0.12£0.38 1.32£1.28 <0.001
C5. Sleep disturbance 0.78+0.42 1.19+0.43 <0.001 0.72+0.45 1.06+0.40 0.002
C6. Use of sleeping medication 0.16£0.52 0.75£1.18 <0.001 0.1610.56 0.76£1.15 <0.001
C7. Daytime dysfunction 0.55+0.75 1.31£1.01 <0.001 0.45%0.63 0.97+1.07 0.001

Values are expressed as meantstandard deviation. PSQI: Pittsburgh Sleep Quality Index, SMI: subjective memory impairment, aMCI:
amnestic mild cognitive impairment, GS: good sleeper, PS: poor sleeper
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Table 3. Comparison of neuropsychological data according to sleep quality in SMI and aMCI patients (n=246)

SMI (n=126) aMCI (n=120)
Variables
GS (n=58) PS (n=68) p* GS (n=58) PS (n=62) p*
K-MMSE 28.57£1.39 28.16£2.45 0.264 26.69+2.95 26.95+2.57 0.604
CDR 0.45%0.15 0.49£0.06 0.041 0.51£0.07 0.50£0.00 0.322
GDSSF-K 3.12£3.20 5.50%4.11  <0.001 2.19%2.15 5351392  <0.001
Attention composite score 0.18+0.89 0.14+1.02 0.843 -0.10£0.84 -0.18£0.82 0.593
Digit span, forward 6.2411.29 6.16£1.63 0.764 5.97%1.34 5.73+1.51 0.360
Digit span, backward 4.22+1.41 421144 0.943 3.72%1.31 3.73£1.10 0.994
Frontal & executive function composite score ~ 0.21+0.56 0.19£0.71 0.861 -0.1410.64 -0.35£0.95 0.162
Digit symbol test 57.00+19.38  54.77+20.81  0.574 48.46%17.02  46.80£20.80  0.663
COWAT, phonemic 28.10+11.35  30.54*£11.98  0.265 2450+11.60  22.40%£10.38  0.338
COWAT, semantic_total 35.44+7.77 34.73+9.23 0.660 30.55+8.61 30.12+9.36 0.808
COWAT, semantic_animal 16.1914.10 16.22£3.96 0.966 14.21+4.48 13.82%4.74 0.649
TMT A, time to completion 22.70+9.84 22.08+11.94  0.775 25.06£9.19 29.06£18.38  0.174
TMT B, time to completion 532315698  50.61£54.81  0.810 69.35+65.41  84.47£8558  0.332
Stroop test word, correct response 111.5320.94  110.6616.96 0.345 111424294  109.06%8.50 0.043
Stroop test color, correct response 89.29120.46  86.35122.75 0.450 71.19%27.26  70.68%28.38 0.920
Verbal memory composite score 0.4910.62 0.49%+0.60 0.983 -0.53+0.87 -0.48+0.90 0.780
SVLT, recall_total 22.36+3.91 22.63+4.27 0.713 18.07£4.48 17.60£5.52 0.609
SVLT, delayed_recall 7.6612.13 7.6012.11 0.891 4.03£2.93 4.08£3.23 0.935
SVLT, recognition 21.90£1.85 21.82+1.52 0.808 19.24+2.83 19.77£2.52 0.278
Visual memory composite score 0.42%+0.63 0.46+0.50 0.671 -0.4610.82 -0.45+0.75 0.910
RCFT, copy 33.09+3.05 33.03+2.60 0.897 30.27+6.58 30.441+5.69 0.881
RCFT, immediate recall 16.96£6.67 17.68+5.77 0.513 9.47%6.22 9.30£6.38 0.879
RCFT, delayed recall 16.50£5.91 17224541 0.477 8.43%5.66 8.6816.36 0.824
RCFT, recognition 20.50£1.81 20.47+1.37 0.919 18.90£2.40 18.94£1.79 0.920
Language
Korean-Boston Naming test 49.55+5.82 49.38+6.38 0.877 43.60£9.75 42.13£8.60 0.381

Values are expressed as meantstandard deviation. SMI: subjective memory impairment, aMCI: amnestic mild cognitive impairment,
MMSE: Korean-Mini Mental State Examination, CDR: Clinical Dementia Rating, GDSSF-K: Geriatric Depression Scale Short Form-Ko-
rea version, COWAT: Controlled Oral Word Association Test, TMT: Train Making Test, SVLT: Seoul Verbal Learning Test, RCFT: Rey

Complex Figure Test, GS: good sleeper, PS: poor sleeper
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