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Abstract Objective: To analyze the characteristics of electroencephalogram power spectrum ratio and its
correlation with Montreal cognitive assessment (MoCA) in patients with cognitive impairment of chronic pain.
Methods: Patients with chronic pain and healthy participants recruited in Department of Pain Medicine, Shenzhen
People's Hospital from June 2022 to June 2023 were assessed by MoCA and resting-state electroencephalography
(rsEEG). A total of 278 participants with chronic pain were screened, of which 124 participated in the whole
process of the trial and completed electroencephalography examination, together with 8 healthy participants.
Three groups matched by age, gender, education years, pain site, and item 9 of the patient health questionnaire (PHQ-9)
were divided into chronic pain with cognitive impairment group (A, 7z = 8), chronic pain with cognitive normal group (B,
72 = 8), and health control group (C, 7z = 8). We analyzed and compared the correlations and differences of MoCA
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and power spectrum ratio between cognitive impairment and normal participants. Power of rsEEG was assessed
using Spearman correlation analysis. Results: The language ability and delayed memory of patients in group A
were lower than those in group B. The visual space and execution ability, computational power, language ability,
and delayed memory in group A were lower than those in group C, the health participants (P < 0.05). The power
spectrum ratios of frontal lobe, central region, temporal lobe, parietal lobe, and occipital lobe in group A were higher
than those in groups B and C (P < 0.05). The language ability of patients with cognitive impairment was negatively
correlated with the power spectrum ratio of the central area, temporal lobe and parietal lobe (r = -0.760, -0.756,
-0.756, P < 0.05). Conclusion: Chronic pain patients with cognitive impairment are characterized by decreased
language ability and delayed memory. The language ability is negatively correlated with the power spectrum ratio
of the central area, temporal lobe, and parietal lobe. These findings suggest that electroencephalogram power

spectrum ratio may be used as a quantitative biomarker for early recognition of cognitive impairment in patients
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with chronic pain.
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K H one-way ANOVA 73#fr, # P <0.05 FFiHAT9)5
Leie, #5075 KBNS M2 59 (LSD), &7
ZARFENK ] Tamhane's T2 (M)o JF1E 290 A [ 7ZE 48
A g LA A £ (M) APz B (IQR) s K
i Mann-Whitney U A5 563547 45 (8] 99 P LU L. AHE 7
A PSR A HL + FRifE % (X £8D) £on, KH
one-way ANOVA, )5 LR A Tamhane's T2 (M)
HoAth A% & DA A A7 B0 (M) A1 Y 43457 8] B (IQR) R 7R,
K H Mann-Whitney U fa 56 33 47 25 (8] 15 4 L #80. XoF
N FIPE 43 5 0 H T 2R LA 2 8] AR Sk, SR
Spearman A543 . P < 0.05 KR Z 7 G it 22 = Lo

——

S

Fp [ 79 2= 2% 244 & Chinese Journal of Pain Medicine 2023, 29 (11)

(T

& R

1. — 1

AR AL IE 278 HIE MR 2k E, HPp A
4204 B, e B EH 124 6, %R 1R
ek A1, B B AE AL 8 4 32 3, 3 413LiT 24 .

2. INFITHRE VAl 45 31

Ejfg et FEAHAR LG, 18P R IE 5w A
M2 ) AT RE I VE 0 FEAIK (Z = -2.568, P = 0.010),
18 VRPN S5 R N L R S HATRE D (2 =
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PPN FN IR N e X i T
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Table 1 General information of participants in each group

L5 % Male 4 TR =12 5
Gender 4 Female 4 Years of education <12 3
- TR BT S
~ 20
18-25 0 | Neck 3 Mixed-type cervical spondylosis
i 8 P T U5 i
PRI N2 W Chronic discogenic low back pain
Pain site and diagnosis AT 1
26-30 | g 9 Waist | |EER AR LR A
A Lumbosacral nerve entrapment syndrome
G NED : :
Age (Years) 3 JEEHMEIR) 45 5%t AR A 22 K05
Lumbar disc herniation with radiculopathy
31~35 0 . < 2
HHTPES> PHQ-9
36~40 1 >4 6
4145 ! A D o
46~50 5 Each group (72)

F2 ZHZRE MoCA 4o ELi

Table 2 Comparison of MoCA assessments of participants in the three groups

M A S AT RE S

MRBYERE ) WIRISIZ A

L LRV = B o ) WEAES SE ] 7)
Visual inspace . . : Abstract Delayed . .
. . Naming Attention Calculation  Language . Orientation
and implementation thinking memory

P PR TR A R e 4L
A group (72=18)
AR PR TRE AR IE 3 4.
B group (72 = 8)

3.00 (1.75)%** 3,00 (1.00) 3.00 (1.00) 2.00 (2.00)* 2.00 (0.75)**% 2.00 (1.00)  1.00 (1.75)** 6.00 (0.00)
4.00 (2.50)* 3.00 (0.00) 3.00 (0.00) 3.00 (0.00) 3.00 (0.00)  2.00(0.00)  4.50(2.00) 6.0 (0.00)

i FEnT e 20
C group (7= 8) 5.00 (0.00) 3.00 (0.00) 3.00 (0.00) 3.00 (0.00) 3.00 (0.00)  2.00(0.00)  4.00 (1.75)  6.00 (0.00)

*P<0.05, **P<0.01, ***P<0.001, XN CAMEL; "P<0.01, SXRM B 4IMIE; *P<0.05, **P < 0.01, ***P < 0.001, compared
with the corresponding group C; “P < 0.01, compared with the corresponding group B.

F3 AN R DR H B H AR

Table 3 Comparison of rsEEG PSR of participants among the three groups

A kX LIl T L
Frontal lobe Central area Temporal lobe Parietal lobe Occipital lobe
PRSI S AL
—+ skokkit kokit skt skokit *H#
A group (72=8) 3.68+£1.63 2.13 (1.21) 1.82 (1.10) 1.64 (0.89) 0.83 (0.61)
TE A PR LA R 1E 441
+ * * * * *
B group (72 = 8) 1.34+1.11 0.47 (0.74) 0.85 (0.70) 0.59 (0.51) 0.38 (0.35)
! T HE 4
BERERTHRAL 0.47+0.38 0.19 (0.16) 0.29 (0.29) 0.20 (0.05) 0.11 (0.09)

C group (72 = 8)

*P<0.05, *P<0.01, **P<0.001, SXRC AAMEL; P<0.05, SxFR B AAMLL; *P<0.05, **P <0.01, ***P < 0.001, compared with
the corresponding group C; P < 0.05, compared with the corresponding group B.

R4 BSOS IFAN S E D3 HE A MoCA 173 AOAR ik

Table 4 Correlation of rsEEG PSR and MoCA assessments in participants with chronic pain and cognitive impairment

P2 ) 5 40047 g " N . NN BYEfe LR .
P 5 AT HES) age RS WEH ESh Eil NG 1110 B USSR VAV w19
Visual inspace Abstract Delayed

and implementation Naming Attention Calculation Language thinking memory Orientation
M Frontal lobe -0.063 0.454  -0.169 -0.327 -0.630 -0.169 0.148 0.082
H1Ye[X Central area -0.406 -0.097  -0.340 0.055 -0.760" -0.680 0.510 -0.581
i Temporal lobe -0.013 -0.289  -0.056 0.000 -0.756" -0.507 0.161 -0.577
ThiiH- Parietal lobe -0.076 -0.192  -0.282 0.109 -0.756" -0.282 0.222 -0.577
FeH Occipital lobe 0.063 -0.289  -0.394 0.109 -0.630 -0.169 0.124 -0.577

AP<0.05, FBHNEEE NI AE r; P <0.05, the value in the table is .
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Visual inspace and implementation Naming Attention Calculation
skokk _ *
5- 0000000 3+ 000000 00000000 34 0000000 34 0000000
g2 3 3 3
8 3 5 2 5 2] 5 2]
[2] [2] (2] (2]
< < < <
Q 24 Q () ()
<] o 1 o 1 o 14
= = = =
0 T T T 0 T T T 0 T T T 0 T T T
A B c A B c A B c A B c
E EEEES F R B G RIS H EMmh
Language Abstract thinking Delayed memory Orientation
ok
fidid
39 00000000 00000000 27 00000000 54 6 00000000
N N T
3 3 3 3
5 27 g 5 3- s 47
@ 3 4 @ @ 3]
< < < <
Q Q Q 24 Q
o 14 o o o 2
= = = =
14 14
0 T T T 0 T T T 0 T T T 0 T T T
A B c A B c A B c A B c
B1 =#H%ZiE MoCA P47t
*P<0.05, **P<0.01, ***P<0.001, SXRM CHMEL: “P<0.01, SXRM B HAALL
Fig. 1 Comparison of MoCA assessments of participants among the three groups
*P < 0.05, **P < 0.01, **¥*P < 0.001, compared with the corresponding group C; “P < 0.01, compared with the
corresponding group B.
A C
%t Frontal lobe iR [X Central area Hilt Temporal lobe
6_ p ek , 3_ . 4_
#
54
3
4 2
% 3 — % % 2-
o o o
2- 14
14
1 -
0 T ,_f_l 0 T O T T T
A B c A A B c
D iRt Parietal lobe E #rt Occipital lobe
*
3- e 2- z
" p )
24
14 4
n »n 14
o o *
L :
[e2]
N
0 T 0 T T
A A B c
2 =z I T AR LAl bR
*P<0.05, **P<0.01, ***P<0.001, SR CAAMLL: P<0.05, SXRM B 4
Fig. 2 Comparison of rsEEG PSR of participants among the three groups
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*P < 0.05, **¥P < 0.01, ***P < 0.001, compared with the corresponding group C; "P < 0.05, compared with the
corresponding group B.
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Il R T EN Tl e o PP AS 7 v 2 4
i P 22 PP A (neuropsychological assessment) & 7% il
N HI T BE 14 (cognitive functional imaging) £ K.
ERAA R R GITII A, BAAEBCRE) MW ZE .
DIRe R B Mg, TR AhER AL, H
BALE. ma#Rit s, sy B st 52
MO FRA RIS R B Y, o, R P B
IH-45 ¥ (fast Fourier transform, FFT) [f] EEG i J& 4
Ty AT, AT LA BRI 5T R I A R HE DL P A
A, AN X 43 DA R0 B i AL N T e T 5 R N
IERER T Z N Y, B KRB, EEG (18
W20 5N HEREEA B RE Y. 1E PD.
AD LR RIL, BEG B R0EaNEM, SRS
FEAEAHIRTE . MCL A1 EEG RFAEA T IEH LA
il 2 (8], H&7x EEG BA R R N\ ARG
W LEAE bR EMVER ¥ (B4 26 BEG ThailH T
TERS PRI AN IR O R AR A R0 s A A 9T
R IARE . RIHEAHT FER ] MoCA K& EEG LA
BT, X R AGE ER  AR AR N,
AR SIS B R .

AW FURR K AT O 1T A A BE AL RE
5, HLE T 6] fe T B0A M BES IEAL 45 R R AR
R faR R R, WEREE . ZEEREEMAAR
SESE. AW, A8 AR AN A R BER
A SHATRE /1. TFE 1. IEERES. iR
WA DG, XS A B X
HR A (A 9 A i TR MR o N S R 2
Z A LA B S0, T AR 9T 0 5 A — N R
A, BREERRAE AT RS, K EIRE R
PR IR AR A BN S 5 AR E R IR N AT L
B ARWFURIE T B I MAEBILIZ I8 T B8
PEZCIR AR 8 AR IE AR A, R 1R S eI
wiB, FEImKRESH AR R 5% Ag, +
BRI AESEE., BEAE. TP, FEL
S I PR = I 1) v FE B L. B AR AHIE A I, 12
RS IUPTEY S TSR SIE s =5 i | A NS A LS
R, [HAFHE— DR

AT 5 38 I 0k i H P T 2R LU AR R AT A BT R
L, 1P ANBI . X S TR, RE
WS I T D RESZ AR BRI, T P R DA e
TN _FIR I X ThRe 2 4k — P, X5 BEAEAT A
KIL AD 5§ N1 EEG DIZiEAHAL, I g4 X 35
fITh g P, W EAE S8 AN A E S
AD Z AT EAFAE — 2 ARG B P 1) 7 A
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Hp AR — MR R 2 A BT R, BR T

VR, WS DL AR RTEATE. RTAR
MR R T AE RE SRS A S 5
Jo B0 A R B B AR R AR e TS
PRI AT 5% BN B g R 4 T SRR A B (HAR
W45 R 51k ARRT AD, B3 MIN % T B4 (subjective
cognitive decline, SCD) [ IhZ A H, SCD X {EA0
H- R 22 B0 T SR g i s B, SRR AN
I 7 B3 0 FEL Pl T 2R 3 A7 7 2 A 5% R R I PR AR A
ARHIF 83— 25 o 8 P A WA 9 N ) MoCA =
RN 22 5 i X Th Z 38 LU #E AT Spearman #H 2 43 #7
R, X @it T shRE N E S E SR
B, X, B, T EEG Ih &%
i LA RS IE S Re 2 EFR A, AR TR
e e P P IR AH S I K 7 8 RS ke
AHFFRAJEZ AL AT T8 AL B A B
AN, R BARNASZ RS A 204 41, FHrb 124 18
52 50 B I PR RS I R 23 B, AR EH TSR R X T
BENLAMAEE BT CH ITE T SR AT RE 3% i o] B 3 25
RN BRI VP AN 45 5 R A AR () e B TR 3R n4E . 32
HEREAE LIS , EREARRENE—BT
o X —WFRIBATIBEGR ST, FERFKATEK
FEARRMATHR PO MEml. F. ZHERE. W
P2 PSS HEAT 20 2 o0 b, A0 F I T R i AR S AR R
RIS 1B AR S /) T/ L) || B S R W i L ek
AT B AE S PRI B R R AR DA R4
NS FRG R, FCRH =8 SFAT Bt o
5508 R NTHE SIS PP RN I ABEEAT X b, R
AIRERIS m UK EE . T TR SRR R R,
B T A TR R W T S R R, R AR
BRI R FATRm 5220 ATt 51
B FRHEPEPIR 50575 I R RO R TR
ZE BRTIR,  AHE SR IS IR A RN R
BE IS EIRIEIZ T T, AW EEG ThE ik
B3, HA X, @i, T s il 518 5
Re R AAHOE, Rk, 0 EE P T R LA Ay —Fl
{8 PO I A bR W, 618 MR A S
S R R RO A — 8 FIIGR R =
AakRpER. FHFRRALLA SR,

£ £ X W
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