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R R B 3050 53R 140 R 2 i X1 0 20 5 A R 1 DA 0 2 i
JrE R A EEAER . EEA MCIXUE F /)&
AEHR 18 1 2 B AT B A L THURL i 72 A B
B0, I EE I AR A MCTRY XU . e & PR,
TOURR 38 2 5 %6 A1 S5 3 i) o P M v AR B Y
SR SO T AR IGR R BE 5 MCT 2 AF 3
e B AE ] AT IIRE TR 5 TORL 254
FII 6 B9 5% 0] RS2 18 1 2 IR B4R AN 3 g4t
P P AE SR

155 L AT R AR 55 & B, I FEL alpha 4515 D 3 5 A
AT A5 B A E SR m VI, Wy
INFIEAZ I RE Y alpha 16 50 2 BRI T AL I FFUT
TOURE I i B alpha B33 D) 56 il 25 2 4F 8 33 TAEICAZ
(A G AT G T BG5S (ELJR 0 P 2 MR S 4 R 3 T
B alpha S5 R AE - 5 IA RIS BE B 96 & 1t AT 28, T
g - 5 H, alpha A7 2 75 AT 8 5 18 M 26 IR B AR U
FIA I T REA FratE— 9T

R, AW 5T LB P A B A N MCL Y T
K alpha i B AT RS RRAE , TR IE SIA I Th BE A2
B AR, LAY Ry 1 1 2 IR 2 4 R A DG A N T
AEREI IS AR T S % .
1 IEERER
1.1 BWikiiE
111 EBERIRZETRE A CPE A KIRE
Wr 536 97 48 7 (2023 b)) )1 56 F 48 1 2% B 14 2
R
1.1.2 MCIZ2WibrifE  £5F5 (2018 H E ik 5l H
FERH2 IR TR R ) 55 MCT A2 BB ifE
1.2 G AbRE

D 4E#E 60~75% ;@ H W ARG IGShIEH A 0%

FOER R AR [ OB D) RERS IR M B A, AR B nA
WHE I8 S R 245 s @ T AT R Fid &
3 & AR T © XA 7 MG R &, OF AR
S BANGE RS
1.2 fREXT AL (D PCZZ AR MEHR 5 15 50 (Pitts-
burgh sleep quality index, PSQI) -4 <6 43" ; @ 45
PR 52 48 A K I ETITAl & 22 (Montreal cognitive
assessment , MoCA )P4 >25 4312 Q) T H A P95
EGE
1.2.2  1BHARIRA  FFEMEERIRIZEERIE
1.2.3 EVERIRGIEMCIA [R5 18 1 2k IR
5 MCLiZ WikrifE .
1.3 HEgxbrife

@© #AFE NI AR i 2 7 2% (geriatric depression
scale—15, GDS-15) P43 >8 43, ol A £ JEAE 7 AB
i ORGP 53 4 B AORS B AH DC P s @ B A R
o ] 495 B B IeE L R B, B S L R SRR | 4 R
I I R HL A 28 R G s B 3 2 JE N R
PR HIZE 250 IR IS 25 AR 259
SUHURE 1 o BLRE 259 ;@ KRR Sk KO a3k
A& R ASFEARECREM B EH .
1.4 —REvER

PEHL 2019 4F 6 H —2020 4F 12 A 75 8 844 18 M
B AR A X AR R AL X SR 0 B AF 22 80 1, 0
e X A ZH (HC 41 ) 30 1) A8 Pk 2k IR 4 (C14H)
20 f6i] 18 P 2k B A JF MCI2H (CI-MCIL 41 ) 30 4], 3 41
P RS 2B TR R LG E (P>
0.05),GDS-15 114 2 5 B A Gt L (P=0.001) .
WL 1, AMIFSE 7 58 O30 o A A v B 2 R~ ) Bl
5 BE e s 2 A0 B 2 DL 23 WA (A5 2019KF-
002-02).

F1 3HEH-MAMILR

Table 1 Comparison of general data in three groups

e N _ WA
41 9 o — ) = B (xas ) HRTRNE) (s 7)) ([;’ﬁi‘fﬁ ;)
HC4 30 12 18 67.01+4.0 11.4+2.7 1.000.0,1.0)
CIZH 20 8 12 66.0+3.0 11.4+2.1 1.000.0,1.0)
CI-MCI4 30 7 23 68.0+4.0 10.8+3.5 2.0(1.0,3.0)"%

E S5 HCAHIE, 1) P<0.05;5 CIAH L ,2) P<0.05,

Note: Compared with the HC group, 1) P<0.05; compared with the CI group, 2) P<0.05.
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64 1K H [A] i S A
2.1 WEARks
211 FUAEAR T E R A PSQUITAL A7 1 i ikt
1A RREIR . PSQIFR il 191 AR H4
T, A0 F B MRS S A B S i) e MR B ] B MR 2
W IR B Ak R AR 2590 . H [R) D) e FRe i 7 -4 )3, PSQI
ST 0~21 53, 15953 e , Fm MR 0T el 2% .
2,12 EANHITIRETEAS SRR M AR MoCA PFAk
ZARF NN INRE . MoCA 2 40 55 0 23 [A] P A7 A
S EREI H Y S T AEIR 2 [n]
J745 8 AN AT, MoCA 5343 0~304) , 194381 &
2,13 H A &S IS (S 5 8T R Neu-

AL = N
+FT8
“FC5 WwFC3 Lt

¥ +Cs +C3 +C1 +

L, eCRS +CP3 +CPT ¢

w5 oP3 P SPL P2 P4 o
Ny POSPOS  *POL +PO4 pog

+02

i HL LA 53 A 7S BT

64 5B Quik—cap XU HL %

roScan 64 K fik HL A 7] 20 Fiki HL 1 5% R 48 (3£ [ Neu-
roScan ElPaso Texas /3 F] , 4.5 FUAS ) % 4 i B 25 v
I (electroencephalogram, EEG) o HL # i #%E F A9 J2&
64 F:1% Quik—cap UM FEARIE . SRAESIH A 1 000 Hz,
S BUNFLSE | H AR5 3k B e BEL AT <5 kQ)
TG T T AR A AR oA R o i e, T
SE B BR VE H AR B T 10/20 R S8 H R RCE i
DL 1o W32 1 AR A, B AR R i HC A R
PRI 5 min, SRAE 5 min it B AN (E .

EEG /i H 54 K HI MATLAB (MathWorks 23 A ,
R AR . 2021a) Fil EEGLAB V 2022.1 T. B 485 #1743
i B ERHE S AT AL B, A4 X R R I
B CABR TH TR BRI A TP R BRI T4
YR, R B T {8 L R 48 (fast—time Fourier trans-
form , FFT) J5 2% T Ak 345 199 fii L4755 2647 4080435 53
Mo 153 alpha (8~ 13 Haz ) 55 Bt 7 45 8 18 19 4 1% T
RN HE 3 A TR 22

SynAmp2 it K7

E1 REXREREE

Figure 1 Schematic diagram of EEG acquisition

2.1.4  TRLA alpha S D 5 (4 2S5 N D RE Y
A AR RN 2 EE B (GDSI5 4
S AR X AL I alpha 553 218 5 MoCA B &
O3 R4 A TR S 24T
22 Hil itk

K H SPSS 26.0 e it S A AT B s o3 b o h i
PERHIR M IE 5045 LA (ks ) 671, £HL 18] Ho 552 FH B[R]
RIT 2200, AL P FL AR FH LSD—e 72 5 11 k)
AIRMIEZS 234 R T M(Pyg, Poy) 67, 1L 1A] H AR
H Kruskal-Wallis H 656 , £ [5] %5 95 H %% % F DSCF
oo THEUFRLR AISRECR AR LR H R X K
8o 5 A IR0 A0 09 % 22 5ERER F Pearson #H
O3 ANAF B IE 2 23 A0 19 3% 229 BER H Speraman £
Ko, P<0.05 WESFHEAGIFEX.

3 & R

3.1 3HPSQIiTFsrLbas

5 HC 4] Heds, CI-MCI 41 H [8] 31 8 B 52 43 B
WHE, 25 AR X (P<0.05) ;CIL4 .CI-
MCIZH PSQI B 53  HE HIR 5 5t | AR Fsf 8] | A A B[]
i I R0 | B IR o 15 2F 43 Y BT s iR 25 9
WA W BEAR, 22 ¥ B A it 8 L (P<0.05) .
W32,
3.2 341 MoCA iF4y Lk

5 HCH .CI4H %, CI-MCI 41 MoCA .45 A1
AT A4 R BT G g AER
B2 2 10 3 PF 43 WY S A, 22 R B e it 2 i
X (P<0.05), W3,
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R2 SHEPSQUTEHLLE[M (P, Py) ] o

Table 2 Comparison of PSQI score in three groups [M(P,,P,,) ] Scores

4 5 1% PSQLE;  BEIRFTE:  ABERSR]  BEIRASE])  BEIRSCE BEIREER:  AEIRZSY) HRIZhGeRE T
HC 21 30 4(2,4) 1(1,1) 0(0,1) 0(0,0) 0(0,0) 0(0,0) 1(0,1) 0(0,1)
(G 20 8(8,10)”  1(1,2)" W(1,2)Y  2(2,3)Y  20(2,3)"  1(1,1)Y 00,00V 1(0,2)

CI-MCI 4 30 11(9,12)Y  2(1,2)Y  2(2,3)Y  2(2,3)Y  2.0(1,3)Y 1(1,2)Y  000,0)" 2(0,2)"
5 HC4IHEL, 1) P<0.05.
Note: Compared with the HC group, 1) P<0.05.

#*3 3HAMoCAESLLE[M(P,,P,)] v
Table 3 Comparison of MoCA score in three groups [M(P,,,P,,) ] Scores
4 5 % MoCA By MZ=RIT @ EEN hERBE s EREZ ZEm
HC 2 30 27(27,28) 5(4,5) 3(3,3) 6(6,6) 3(2,3) 2(1,2) 4(3,4) 6(6,6)
CIdH 20 28(27,28) 5(4,5) 3(3,3) 6(6,6) 3(2,3) 2(1,2) 4(3,5) 6(6,6)

CI-MCI4 30 21(19,22)"®  3(2,3)"® 3(2,3)" 5(5,6)" 2(1,2)"” 1(0,2)"* 2(1,3)"” 6(5,6)"?
TE: 5 HCALLEE, 1) P<0.05; 5 CI411L%E,2) P<0.05.
Note: Compared with the HC group, 1) P<0.05; compared with the CI group, 2) P<0.05.

3.3 34 EEG MiB4FIE L H2EE L (P<0.05), W4, SHCALE, CI-MCI
5 HC 4 3, CI-MCIL 4 T AL i P1.P6.POZ ., ZHTHRL M- alpha 4505 2 1] 52 B0 HAT 3 T R 45538 1Y
PO4 . PO6 alpha JH i D R B g Ha ok, 2 R HAA 5 4., WK 2.

£4 3ATAL alpha ST LB [ M (P, Py) ] iy
Table 4 Comparison of alpha spectra of occipital lobes in three groups [M(P,,P,;) ] Scores
A ik Pl P6 POZ PO4 PO6
HC4 30 0.990(0.747,1.182) 0.542(0.457,0.700) 0.887(0.697,1.117) 0.793(0.652,1.028) 0.665(0.547,0.822)
CIl4 20 1.133(0.938,1.370) 0.677(0.467,0.941) 1.126(0.939,1.474) 1.038(0.748,1.383) 0.895(0.587,1.246)

CI-MCI4] 30 1.203(0.932,1.624)" 0.818(0.603,1.054)" 1.249(0.928,1.514)" 1.046(0.862,1.326)" 0.977(0.695,1.468)"
S5 HC4IHE, 1) P<0.05.
Note: Compared with the HC group, 1) P<0.05.

HC 4 CI % CI-MCI A
El2 3ATNELH alpha$fitTh & i E

Figure 2 Topographic map of alpha spectra in three groups

3.4 [ELH: alpha S5i% SRS SINVAISHREHT  POZ TR AL M- alpha 45 3% ) 5% (r=0.444, P=0.023) .
RePEsmbr PO4 47 TR AL M alpha 55§ 21 % (r=0.478,, P=0.014)
P6 17 TiH: alpha A3 ) 2R (r=0.444,P=0.023) . ¥ 50 RIPATIIRER EM R WEI3. K5,
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Figure 3 Correlation analysis between alpha spectral power in occipital lobe and visuospatial executive function

&5 TRALA alpha S7iE Ih # 5 MoCA #4348 X 55 4
Table 5 Correlation analysis of alpha spectrum power in

occipital lobe and MoCA score

A P6 AT TR POZ AL PO4 47 TRk
MoCA i 0.041 -0.046 0.059
Ay P 0.841 0.824 0.776
bR E1E7 -] 0.444 0.444 0.478
11IE Pl 0.023 0.023 0.014
e HH -0.111 -0.303 -0.310
" P 0.588 0.132 0.123
- HH -0.087 -0.160 -0.107

- P 0.673 0.436 0.601
BE el 0.09 0.033 0.136
gk Pl 0.664 0.872 0.509

1 0.176 0.138 0.188
i

Py 0.388 0.501 0.358

HH -0.339 -0.313 -0.292
3R [a]47,
SER [l P{E 0.091 0.120 0.147

{8 0.077 0.100 0.077
FETE

P8 0.707 0.627 0.710
4 T

4.1  J5ikEn alpha B % O 2% A8 b ek 48 P G HIR 45 51
MCI A G NI Re 1 ) FE80
AW 4R W, 5 HC 4 4, C14H . CI-MCI
ZH PSQI &t 3 241 B 5 TH 5, CTI-MCT ZH Ji B i A K
5] ) i B ik 43 4 BH 4 T 755 5 177 CI-MCI 4 MoCA J&
A3 PRZS [RIAT T3 R A AR T BEVE 40 1 B (. P
%o X HE 7R 18 Pk S HIR S AT FR 35 R 1) e I e 1 7] 6
2xg | H B DO RERERT , 520 H 8] s [
17 Em T NADIGE . 5 HC 4 A, CT41 R CI-

MCIAH T5AL I alpha M35 2 6 2 s 1 a3, X S5 BT
WG R — BRE TR IR G IF MCL 24 B
e HIRG S5 £ R DA 0 ) RE 1) 20 A8 7] 2 5 THUAK - alpha A5
IR X, XATRES LR R ZE A 5% salpha /2K
Fiki S A i FL 90 2 — , BB T R R T 2 A R FE TR T
NI RE A FE B BRI R AR A TRk
I35 e alpha A3 2l 2858 -5 B0 B T D) RE (Can B
P A5 BAL B AP e A BT ) AR
SR AR LB, MCLER A PO HIDIRE T R, DA
B far i, T SR 11 alpha S i D) R A O N T g
0 1 e AR AR B B alpha S D) R4
SR, S IR A 1) e RS 5 -3 45 FC H TRISA RN D RE 7
151 alpha B 3% T 28 1 HE 98 Y A 28 0 2% A M A R
PERNE R ARHESE & g PE R IR G I MCL &
A FR S TOUBE - alpha #5032 23 LU AR 28 48 N 1
5, VS AEAL N T B R 18 M R R — 240 O A N )
AE L KM AN 1 far 2 20 T iy, AUV T R &t
DL PERE IR alpha #9035 2 238 b TV, d5c 2635 31 2 5
INFITIRERY H B9 BEAb, alpha 31 55 i 9 i H A
TEIE SR AT AT TR A BEAR BT i T B, 5 B AR N 22
HEE IR J 28 DDRH G o B IR o 00 Ak S — 25 i
TINFN D RE N %, 7212 MR IR A JF MCL 2 4
L XRCREIRPR C R BN B . X AT RE R TR
it R 7KOF- ZE L A 223 I 2K A 4 S Bioph 48 oo
ey, TN alpha 1 Dy R B =L L,
T9UR I alpha #4533 2y 52 48 £k 7T fig 2 2 Pk G IR 6 JF
MCILEAE B F N HITIRE T A B 23R
4.2 TRELM alpha 3% B % w] 15 P PR R IR A5 0T
MCI ZA4E AN RE

AR NNy R 07 5 3 90 L0 23 ] $hA T )
AE YR B Cln 2 [R) 0 A2 B g | 25 8] 2 1) B8 ) 98 59
85 ) o TR VRS L5 45 5 A B H 2 DI, HEph
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A 128 i ) A BOA R D RE I 202, X — 5 T U3
INHIIHE TR oG H 2
5 /N £

IO A I alpha A1 i D) 2R 14 58 2 18 PR 2K IR & JF
MCI 4 B N HI DI RE T R0 T 22 B, L e 4y
TIE e A% 55 40 2 o] $RA T D RE 2 IEAH ¢ . TOAL i alpha
I FEL S 3 T 38 55 0 P 2k IR A 9 MCL 32 4F 82 3 0
TIRE o 3K A 2 IR 32 4 B8 35 R DG TA 1 D) RE s i
PG FRIF IR UE S % . BRI AAE— SN R
ZAb  ANFEAS AN 5 AGE 3 MoCA PEA AR DI e 5
AR M R AR 2 AT A8 3 A0 DA 0 I A s i P, 4
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ABSTRACT Objective To analyze the electroencephalography (EEG) alpha spectral characteristics in the parieto-occipital lobe
of elderly individuals with chronic insomnia and mild cognitive impairment (MCI). Methods A total of 80 elderly individuals from
the Gudong and Wenquan communities in Fuzhou, Fujian Province were recruited from June 2019 to December 2020, including 30
cases in the healthy control group (HC), 20 cases in the chronic insomnia (CI) group and 30 cases in the CI combined with MCI (CI-
MCI) group. The Pittsburgh sleep quality index (PSQI) was used to assess sleep quality; Fuzhou version of the Montreal cognitive
assessment (MoCA) was used to evaluate cognitive functions (visuospatial execution, naming, attention, verbal fluency, abstraction,
delayed recall and orientation). Neuroscan 64-channel EEG instrument synchronous EEG recording system was used to collect day-
time resting-state EEG signals, and the differences and changing trends of alpha (8-13 Hz) power values of each channel in parieto-
occipital lobe were compared.The correlation between the change of alpha spectral power in the parieto-occipital lobe and cognitive
function was analyzed. Results (1) PSQI scores: compared with the HC group, the daytime functional impairment scores in the CI-
MCI group were significantly higher, with a statistically significant difference (£<0.05). The total PSQI scores, sleep quality, sleep
onset latency, total sleep time, sleep efficiency and sleep disturbance scores in both the CI group and the CI-MCI group were signifi-
cantly higher, while the use of hypnotics scores were significantly lower, and the differences were statistically significant (P<0.05).
(2) MoCA scores: compared with the HC group and the CI group, total MoCA score, and the scores of visuospatial execution, nam-
ing, attention, verbal fluency, abstract abilitivies, delayed recall and orientation in the CI-MCI group were significantly lower, and
the differences were statistically significant (P<0.05).(3) EEG spectral characteristics: compared with the HC group, P1, P6, POZ,
PO4, PO6 alpha spectral power of parieto-occipital lobe in the CI-MCI group increased significantly (P<0.05). Compared with the
HC group, alpha spectral topography of parieto-occipital lobe in the CI-MCI group showed stronger spectral power. (4) Correlation
between changes in parieto-occipital alpha spectral power and cognitive function: the alpha spectral power at site P6 in the right pari-
etal lobe (7=0.444, P=0.023), at site POZ in the parieto-occipital lobe (=0.444, P=0.023), and at site PO4 in the right parieto-occipi-
tal lobe (+=0.478, P=0.014) all showed a positive correlation with visuospatial executive function. Conclusion The change of alpha
spectral power of parieto-occipital lobe is the manifestation of cognitive impairment in the elderly with chronic insomnia and MCI.
The alpha spectral power of parieto-occipital lobe can regulate the cognitive function of the elderly with chronic insomnia and MCI.
KEY WORDS chronic insomnia; mild cognitive impairment; alpha spectrum; parieto-occipital lobe; elderly patients
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