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Research advances in the electroencephalographic characteristics and treatment of
paradoxical insomnia
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[Abstract] Paradoxical insomnia (Para-I), also known as pseudoinsomnia or sleep state misperception, is a condition in which the
patient complains of severe insomnia but has no objective evidence of sleep disorder, and daytime functioning may be disrupted
disproportionately to the degree of patient-reported sleep loss. Para-1 is characterized by overestimation of sleep latency (SL) and
underestimation of total sleep time (TST). Incorrect assessment of sleep quality hinders the diagnosis, evaluation of severity, and
assessment of clinical efficacy of sleep disorders. The pathogenesis of Para-I remains unclear, but may be related to factors such as
depression, anxiety, personality traits, social relationships and specific changes in brain structure and function. Studies on the
polysomnography (PSG) of the patients with insomnia have found that changes in non-rapid eye movement (NREM) and rapid eye
movement (REM) sleep may be related to the degree of subjective-objective sleep discrepancy. PSG is a valuable diagnostic tool for
sleep disorders. It allows for the analysis of sleep structure and related physiological and behavioral changes by monitoring various
parameters, including electroencephalogram (EEG), electromyogram (EMG), electrooculogram (EOG), oro-nasal airflow, thoracic and
abdominal respiratory motions, oxygen saturation, electrocardiogram (ECG) and snoring. In recent years, studies have increasingly
explored the sleep EEG and treatment of Para-I with PSG, resulting in significant progress. This article reviews the latest advances in
the electroencephalographic characteristics and treatment of Para-I, providing new ideas for precise treatment.

[Key words] paradoxical insomnia (Para-I); subjective-objective sleep discrepancy; polysomnography (PSG); cognitive behavioral
therapy for insomnia
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HRAH SC Y H 1] D BESZ A0 D055 H T A i) e iR ke 2 22 2
A B U Para-T 3 BLREAE A v A B AR VR A B ]
(sleep latency, SL) . fIAfi & B B B (8] (total sleep
time, TST). IX7F X F M AR 5T 5 14 2K SEPEA ™ 5 52
Wil 12 W SR 7 A RS . FET, e A H B AL
AR, AHRKIRHLHIAEEA T, W= 84 mG Y7 7
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1.1 W&

1990 4 BE M BE 6% ¥ Pr 4> 2% (International
Classification of Sleep Disorders, ICSD) %51 fiiz '
X EF IR AN — SR T T e, IR a4
S SSM; 2005 4F ICSD 45 2 iz ' BUH T SSM Ay A1 %
R, AR PR R IR FE A 42 ) Para-1iX — AL, Jf4&
T ERZWINSHARIE: TST=6.5 h H HEHR 0%
(sleep efficiency, SE) >85%. {HIX —irifEfFIERKZ
g, PRITE 2014 48 R ICSD & 3 R P AL TR 1
PEJCHR i O BE T Para-1 A

1.2 PEARBE R AR HE A

M= — 80 e B2 Wibne, BFgT 0 i
14 % IR 8 35 v Para-T (9 S50 SR 88 22 K (9.2%~
50%) 03X 3= 2 U0 Rl AR S — 5% 0 G2 A H: Al B AR
P B A A A R, A H S R R T PR 45
(obstructive sleep apnea, OSA) ™ G145 5 I 15 b 75
(post-traumatic stress disorder, PTSD) ' . 3h1 %
A M %5 (borderline personality disorder) ' XU AH
B % (bipolar disorder) """ . I Aif %iE (depressive
disorder) " 4. H i Para-T 5 1 4695 955 Hh 55 1 M1 ¢
R

AR A OB AR M S S 1 & BHL Para-1 SR O
S i S =T L ST DN -4 e Pt =
SL A 7 W 2 U, AR ARG TST A4k B ™
P 2 RS s b A . BA T U kL,
Para-1 4 (n=28) 7E W] JE 75 ik Z M1 A % Il 4%
(Minnesota Multiphasic Personality Inventory, MMPI)
H g ANBROC R BURR . AR . AR EO L IR AR
I PR R 71595 B i 55 T 3F Para-141 (n=30) FIHEAR
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75 U A T AR 3 R T RS TST M54
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Para-1 59 Para-1 f8445 7€ MMPI %% A 713 7r LY 25,

BEA, AR " K, Para-l BE TR R
A% L FEAZ AN ik AR 2R, T dE Para-1 35 3R
Rl AT RN R X S AR Para-1 AJ
FE LA SRR A0 B A BRBLA o 53 HT Para-1 £8 35 25 00 e
IR T 1 X TR AT i Para-1 1Y &R HILI A a7 28 G
B, HH TR R RR ], X ST AR H A T IR
AG3HT

2 [EARFRABYSIE

Z S HEIR W (polysomnography, PSG) &
I s A5 12 W7 A 2 T B, e AT L (D A A i e
(electroencephalogram, EEG). HLHLE] (electromyogram,
EMG) . IRsH# E (electrooculogram, EOG). I1&S
o W E N s B L A R L 0 LA
(electrocardiogram, ECG) . B E XS5, T4
Sk B R ik 22 (¥ BIF 5 TT 4R 15 B PSG Xt Para-T £8 2 A BEE ARG
EEG 475347, DA% XOLIE A 5 & 1% 1 R % Para-1 1]
RE Y A ML S A TR TS it

2.1 [ENRES 1

A IR 2 EHR. (non-rapid eye movement sleep,
NREM HEFR ) N3 ] 20" Fibe 3 02 3h BE R (rapid eye
movement sleep, REM HEHR ) 222" 44y i 8l 72 n] G 5
Para-1 £ %,

N3 WIHEMR , MARh “UREERENR” B 18 I IR
R, A R R i R B B, E AR
F AR BN B RR ESF E] £ 10%~20% , - - Fiti 45 4 184 o i
B P YOON %5 207 [a]Ji 1 150 {512 i i vy 3
et A M BEIRTE AR, #3550 WARAE TST (n=115)
A TST (n=35) 2. 455 &AM TST 41 N3
BEAR T D (P=0.002), [A]EHIAL TST 24084 ety 1
1o 14 DG 2% £2 B BIR 5T 4% 45 4% (Pittsburgh sleep quality
index, PSQI) ¥F4; (P<0.001) . # Ky SL (P=
0.001) PAKHE K FEMSL 225 (P=0.001) . H K
PR LR (P=0.029, P=0.038); ZJClalJd5#r
R, N3WIREHR ] . PSQIAIELEE 5 2 i 82 % TST
) 2O 22 5 W ARG, X R A Ik L R 3 AT BRI AT
SRS ITRREAR , W] RE TR 25 5 14 R IR PR 285 B0 Sy 775 T A
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— LU AJF 55 FE REM HIEFIG o Al & B T Para-1 f8 7 ik
HR T BE B 028 . STEPHAN 45 2V AT Y — 0 3% 45
BRI S0 LL 4L T Para-1 R (n=10) SHEIR RIF#H (n=
20) #£ NREM/REM i A B =5 W00 (% B HIR % 2 o AT T 7
Zik & 7 A NREM/REM HE AR 10 min Ji5 % 3238 & 2547
M, R A I A7 A e T A R AR A7 O R
b ATTXT B B VR B R4 7048 o 45 % & B Para-T £ 35 44 ik
R B A B 25 ) 4 B MR A5 B0 o T T T
NREM [ Hi& Fisf J8% 52 (1) B AR % 5 AH 8L, {HL Para-T £ %
REM HE A 719 32 U0 A A % B2 4 251K T REFIR R 4735 o 53
AFgE ' &, Para-1 ¥ REM BB B30 58 B v 8
RN, RIEMANN % P J2 Y “REM BN A ER
FET MBI REM B I At 2 48 i1 ] il 2 fe B ARCAR
A 5 W B R T TR A AR AN 42 . REM B FIR
Tl TR VR B B 14 TN AT g fF Para-1 B 35 T 25 5 Ja 9] i R
SRLTRS R

2.2 NN L 3% 2h

A AT L TE G BE IR EEG B 82> 3647 T N &
B HT, B RR T EF MR A — ST REAY AL
il MEIL LA (cyclic alternating pattern, CAP) |
MENR 274 )% (sleep spindle) %5 FF . 1 A% He, B % |
T BR A2 0 LG B B R X AR . U RER (1
slope) T FESEHIA R 1] B85 Para-1 (9 32 2 OLIE AR A —
A K,

CAP J& 75 NREM [ I sf {14 398 (%) — Fofr Jo] S50 78 i Pl
WE, SWGE . FERHTNG . b A X 2 A
5, R MR AR A AN e M B e KO P, 4
> CAPEIMUFE—1 AKH (A1, A2, A3WAY) Fl—
ASBAHC AT AY 5= B I 7 T8 B B i 3 e IR 1) T e
IR AL R b, T A2 B A3 SF R H L T IR BB [ 72
BEFIR 5% 1k ok B rp 27 PARRINO 2§ 120 % 9 Para-I (&
F N1 HIN2 8 CAP W BRI =, A2 WY 5 He s,
$& 715 Para-1 £8 7 W] REAF 7 T 22 TR IR IS 1] 332 B R 16 114
SRR, BEOREEONARUE | REAR R R

B N 275 4 0t 2 NREM e S FsF 4 SRR A i oL BT
F2 B AE N2 B R P 1 P8 . BENBIR SENEL 45 20 Bf
L&, Para-1f#E (n=20) AR 255 % 0045722 B[]
R SRR B (n=20) AHAL, {5555 0] B %
K. RERR 2RI %% BE A S HEBTA MR TP g
A, WYY AE Sbas B0 AR S
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JEE B A AT BBl Para-1 55 35 77 B A 3 7% rh o 25 ) 18z 1]
AN, AT B HRCTR 285 SR Ry T T

EEG it o Hr g AHSE i 98 Y &3, %Ak TSTHY
SRR 8 BEIR EEG 1Y B/8 D8 (H B &y, 1M Al TST (1)
RUCRE WAL, XU% P 4R (18~404) KR
HBE 1Y EEG % Y T % 5 TST 32 % W22 53 1 M o6
HEAT T HE— 20 AR %, 455k BUAF 56 0 IR A8 & A
B/S TR A B M YR A 5 TST £ & WA — B 7K 5
IEAHDG . =43 BEG 1% 2 i 38wl oA o 5 B 2 1 aat
WEEA O Y X SEE S SRR, Para- 1 TSTHY
AN AT e 5 B2 )2 B e A G

U4l , ST-JEAN % ' £ T3R5 43 #7 1 2L At - HE
BTRIREE (n=31) DIREERRIHE (n=19) 1)
M2 A ER VAR I | T5 T e X R 756 3 A X i
Mo SR AEM, SHEIREGEME, Para-l BE
(n=14) FeARnT X3 C06 , I A 40 I X 3l B 9T
PROVENCHER % "% [ HF 5% it — 25 Lo AR T G IR A
(n=43) IR BEIR KI5 (n=19) AYRG BRI
TS AR, A M TR -AL X I (P4/02) 848
XIFR SR H 3 SLAI TST i =& W 2% A 5

R B S (UERFR) Pl N2
25 5 filh XA A - 0 T SRR AR AR R AR Y, T
R ER BT e H 3 SR AE . ANDRILLON 45 B¢
XPUVEREBRIAT b L, RIREE (n=347) TEN2
FING SRR AR Y 1R RACHEAR R A7 (n=89) 3%
BEAG, JUHAE Para-1 B (n=59) (1) N3 HHHE AR %
FEARA TR . SXERREE , RIRER 1 N2 FIN3
1 B B A7 AE S B A T 22 48, FLAE Para-1 SR & 11
N3 B AR AP 3

3 Ar

3.1 ZvnikIr

Para-1 H A JC IR MR 7 58 o R IR AH SC A
g5 U R, R TR AR R RIS AR s
T 7 O R IS 1 ) e EL A s 3 AR AR 2R,
A7 DB S g ] 44 Jii NREM B AR A0 . sk /b SL g4, (H
TSTRAS AT ek i, H2E — RS2 pY KAl a]
fig 23 AR AR B A HL MR T4 RE 77, fd CAP H A2 I
A3 RIS, FECERERESE I BY NI, kR
IRTT 2B I 25 T AT R 1 2 O R 2 U e IR 75 700
Ieah, —se /NSRRI 0 AR O )
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T T WS BR RTS8 R SR ORS #1245 W) %) Para-1
ITT R . KHAZATE %S 0 Hods 1 R8s i AR EOF 36
7 Para-1 IR, A B 0] DLBGE IR AR T i, HL
BRI BB

3.2 LBNARYY

I AF SR W 5 & B BRI RN AT MR YT (cognitive
behavioral therapy for insomnia, CBTI) " =~ J& F
1E & ) 2 IR I8 97 (mindfulness-based therapy for
insomnia, MBTI) "' 45 1] §E & ik 3 Para-1 i % £
LA IR AN — B A R T Bt

CBTIA] L)W 35 B R R GR # SL, TST Y %00
2z 5 1 L R 2 UL RE IR 22 5K R R AR 1Y
CBTIRI TR & T2 /N i Y, — Tty
T TSTRAN 4L (n=16) FIMEBH/G AL (n=20)
CBTIRYYF AL, Z5H &I CBTI R i % M4 TST
FEMES, [RIEE b A] DA (RS 20 SL iy 3 20 W 22
o BUAN, AATTR RIS A & A it AT AR B i B, AIG
i 7226 1 JRI I RP X4 1) TST F= % W0 25 53 I8 & s /b,
TIHERA /e Al ZHAESE 4 J s A B 8l . X — 25 2R
WA PR ] 7] BESE Il TST A R TBe o

MBTI A AT &80 SL B 5 W28 5, DT 55 B
T B AR B AR o SHAIF % ) B 90K 113 44
FRIREE (50~80 %) BEALINEC#] MBTIL (n=55)
o BE IR L4 #F (a sleep hygiene, education, and
exercise programme, SHEEP) (n=58) 4. T fi)5,
PIZH SL f Al i 2 AR, O HLOF 90 & BLARR BT 1E 2 Y
B I AT g e MBTIZH il SL i iy 31 ZEHLH]

WA, AR A T L RGE OF R R
(continuous positive airway pressure, CPAP) XJ OSA
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