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[Abstract] Objective To investigate the sleep structure and autonomic nervous function of patients
with chronic insomnia combined with obstructive sleep apnea (OSA) and analyze their correlation with
neuropsychological characteristics. Methods A total of 91 patients with chronic insomnia admitted to
Tianjin Medical University General Hospital and Airpot Hospital from September 2019 to June 2021 were
included. They were divided into simple chronic insomnia group (insomnia group, n = 46) and chronic
insomnia combined with OSA group (comorbidity group, n =45) according to whether combined with OSA.
And 22 volunteers matched in sex, age and education were recruited as the control group. Sleep structure
and autonomic nervous function were analyzed by PSM-100A sleep breathing monitoring. Subjective sleep
quality was assessed by Pittsburgh Sleep Quality Index (PSQI), Epworth Sleepiness Scale (ESS) and
Insomnia Severity Index (ISI). Meanwhile, neuropsychological tests were performed. Results 1) Sleep
structure: total sleep time (TST; P = 0.003, 0.002), sleep efficiency (P = 0.000, 0.019), proportion of rapid
eye movement (REM; P =0.000, 0.015), mean arterial oxygen saturation (Sa0O,; P =0.000, 0.000), minimum
Sa0, (P =0.000, 0.019) in the comorbidity group were lower than those in control group and insomnia group;
while the wake times (P = 0.028, 0.033) and sleep apnea hypopnea index (AHI; P = 0.000, 0.000) were
higher than those in control group and insomnia group. 2) Autonomic nervous function: the low frequency
coupling (LFC; P = 0.000, 0.006) and LFC/high frequency coupling (HFC) ratio (P = 0.000, 0.009) in
comorbidity group and insomnia group were higher than those in control group, while HFC (P = 0.000,
0.006) and PNN50 (P = 0.000, 0.047) were lower than those in control group. 3) Neuropsychological test:
the comorbidity group had a lower Mini-Mental State Examination (MMSE) score than the control group (P =
0.000) and insomnia group (P = 0.002), and the insomnia group had a lower MMSE score than the control
group (P =0.008). In terms of memory, Auditory Verbal Learning Test (AVLT)-short delayed recall, long
delayed recall and recognition score were lower in the comorbidity group than those in the control group
(P =0.004, 0.000, 0.000) and insomnia group (P =0.017, 0.000, 0.000). The AVLT-immediate recall score
in comorbidity group was lower than that in control group (P =0.000), and the AVLT-immediate recall, long
delayed recall and recognition score in insomnia group was lower than those in control group (P = 0.035,
0.005, 0.020). In terms of visuospatial ability, the correct number of Benton’s Judgment of Line Orientation
(JLO) was less in comorbidity group than in control group (P =0.000) and insomnia group (P =0.000), and
the correct number of JLO in insomnia group was less than that in control group (P =0.017). In terms of
attention, the number of correct number of Digit Span Test (DST) backward, DST downback and Symbol
Digit Modalities Test (SDMT) in comorbidity group was less than that in control group (P = 0.000, 0.000,
0.000) and insomnia group (P =0.000, 0.000, 0.003). The correct number of DST backward and SDMT in
insomnia group was less than those in control group (P =0.003, 0.003). In terms of executive function, the
correct numbers of Stroop Color-Word Test (SCWT)-A, SCWT-B and SCWT-C in the comorbidity group were
less than those in the control group (P =0.000, 0.000, 0.000) and insomnia group (P =0.004, 0.025, 0.044).
The correct numbers of SCWT-A, SCWT-B and SCWT-C in insomnia group were less than those in control
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group (P =0.003, 0.007, 0.011). In terms of anxiety and depression, the scores of Hamilton Anxiety Scale
(HAMA) and Hamilton Depression Scale (HAMD) in the comorbidity group were higher than those in
control group (P = 0.000, 0.000) and insomnia group (P = 0.000, 0.000), and the scores of HAMA and
HAMD in insomnia group were also higher than those in control group (P = 0.000, 0.000). 4) The
correlation of sleep structure and autonomic nervous function with neuropsychological characteristics: the
TST in comorborbity group was positively correlated with the correct number of DST downback (r=0.325,
P =0.031); the proportion of REM was positively correlated with AVLT -immediate recall (r = 0.302, P =
0.047), short delayed recall (r=0.299, P =0.049), long delayed recall (r=0.480, P =0.001) score, and the
correct number of SCWT-A (r=0.311, P =0.040). AHI was negatively correlated with JLO (r=-0.432, P =
0.003), the correct number of DST downback (r=-0.370, P =0.013), SDMT (r = - 0.449, P = 0.002), and
positively correlated with HAMA (r=0.407, P =0.006) and HAMD (r=0.446, P=0.013) score. The average
Sa0, was positively correlated with the correct number of DST (r = 0.397, P = 0.008), and negatively
correlated with HAMA (r=-0.370, P =0.013) and HAMD (r=-0.351, P =0.020) score. The minimum SaO,
was positively correlated with the correct number of JLO (r = 0.473, P = 0.001). LFC was positively
correlated with HAMA (r=0.428, P =0.004) and HAMD (r = 0.337, P = 0.025) score. HFC was negatively
correlated with HAMA (r=-0.428, P=0.004) and HAMD (r=-0.337, P =0.025) score. The LFC/HFC ratio
was positively correlated with HAMA (r = 0.415, P = 0.005) and HAMD (r = 0.308, P = 0.042) score.
Conclusions  Patients with chronic insomnia combined with OSA have disturbed sleep structure,
autonomic imbalance and cognitive decompensation, and disturbed sleep structure and autonomic nervous
function may be potential mechanisms for cognitive decompensation and mood abnormalities.

[Key words] Sleep initiation and maintenance disorders; Sleep apnea, obstructive; Comorbidity;
Cognition disorders; Neuropsychological tests
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HMER 2 T K A B SO M40 i o W,
(0 15 o5 B AL HE 5 20 B, 5K A7 K 3 TR L 052
B S R R C 50 AN FEREIE 5 T FE R SOR
— B DAL, B R 274 P e L o 16 DL
B 5 105k 45 s N IE B A B, IR B AOB D AT D ae
2% (6) FF 5 BT 55 4 M 55 (SDMT) > P i &
JIFE B AL B B R A2 i R LT
A6 A R L A5 T % 7 P4 R L e Sk 90 s P IE B 4K
TE B EGE /D R ) R B AL B R R 22 IE A <
21 AN VETE S G BAL BRSO (7)HAMD 3 1,
TEAN IDARE 2 , 4 45 9K 1R £k B A5 (6 301) IA 11 ) g b
T (3 T00) M B o 5 (3 30 ) B s i (4 300 ) {4 5 A
R CLI) B (Lo Sk 6 7 b F 17 W08 25, B0
WA 0~280~44y, BPF4r 5457 W4y <747 AT
TR 8 ~ 16 43 N FEAWAR (17 ~ 23 43 Sy vh BEAWAR >
24 4% g T HIAR . (8) HAMA it 55 "' 3F f £5 f& 1%
2 A G AR PP £ (7 30 ) RIS bt £ 0 (7 350) 1
1] 14 300 Y 25, BEIPE 4 0 ~ 4 43, BT 49 56 43, 1T
Y <THNIHEIE 8~ 134 NIREHEE 14 ~20%



. 698 - R A 22 25 24 3 2023 4F 8 145 23 55 8 )

Chin J Contemp Neurol Neurosurg, August 2023, Vol. 23, No. 8

MR 21 N EEEIE,

4. G907k Jrik SR SPSS 23.0 Ge it AR it
FBE AL #5230 ST ECPERE DURE X 0k 1 e (9% )
R (%) Rom R KR o E PR 5 R
Kolmogorov-Smirnov £ % , £ 1 25 73 A 19 11 12 55 kL LA
PR+ Rt 25 (v 2 5) RoR R BRI R Oy 22 007,
P G BCAT LSD - A6 50 5 5 JF TR 25 43 A 19 3 2 %8 6} LA
op AL B AN Y g AL R E BE LM (P, PLy) 13678 R
Kruskal-Wallis H % 5 , 7 %9 b % % H Mann-Whitney
UReS . it — PR IRSS M H £ S
NN RE V17 45 A O , ST HEBR IR 24 I & F A iF
FERE B AL RS o0 A, RS A L H B AT
AE 5 NN Tl RE | A5 SR AR 26 =2 8] £ AH O PE R
Pearson A JC 73 A A i A G 43 o LA P < 0.05 2 22 5+
gt L

% R

e MRS 235 A4 2 BOFD 5 U0 B RS 5 HL A, 3 4 2 iR
HABIERSG W SR ERBAGIT¥ R L (B P<
0.05, % 2) . Ho Ly 41 e AR B E] (P = 0.003,
0.002) . B i &% % (P = 0.000,0.019) .REM 5 [t (P =
0.000, 0.015) . *F #4 Sa0, (P = 0.000, 0.000) . iz 1k
Sa0,(P =0.000,0.000) Ik T XF HE AL F1 2 MR A, K B 21
-2 Sa0, IR K T X B8 2 (P = 0.000) 5 A £ 2 B HE 40
di b (P = 0.000, 0.014) | & B X % (P = 0.028,
0.033) L AHI(P = 0.000, 0.000) &5 T X} B 26 FI 2% HR
20, R MR 2 AN RO B AR DY 7 be R s TR R (P
0.001) ; %% WR 41 0 3t 9% 40 A BE B 8] K F (P
0.000, 0.001) . f& & HE HC H & A F (P
0.004,0.000) %F & 2 (£ 3) ., L9 41 PSQIL.ESS . ISI
P4y T4 BUZH (P = 0.000,0.000,0.000) , {¢ ESS #F
A3t TR IR 4L (P =0.000) 5 2% HR 4 PSQI L IST T 43 1=
F X FEZH (P =0.000,0.000;55 4) .

HEMEhfei, 34 2iX& LFC(P =
0.000) \HFC(P=0.000) .LFC/HFC H.{E (P =0.000) .
RMSSD (P =0.046) Fl PNN50(P = 0.000) 22 5 HA4 ¢
IR (RS, Hrp S d MR Bk 240 LFC(P =
0.000, 0.006) Fl LFC/HFC [ {& (P = 0.000, 0.009) {5
FXF BB 41 . HFC (P = 0.000, 0.006) fl PNN50 (P =
0.000, 0.047 ) 1% T % FR AT, 2% 20 RMSSD 7 T % #d
H(P=0.042,%6),

P80 B A 0 B B, 3 4 2 AR A Ty 2
SHAGI ¥ E X (Y P=0000,%£7), A&

I 5 i, A 40 MMSE $F 43 K T 0 B4 (P =
0.000) F1 2K HRZH (P = 0.002) , K HR 41 MMSE 343 7R IK
TXF I (P =0.008) ;1212 )1 J5 1, M 4 AVLT-JE
FEIR [ 12, A FE IR [B]AZ F0 P IAPE SR T X B 41 (P =
0.004, 0.000, 0.000) F1 2%k HE 41 (P = 0.017, 0.000,
0.000) , H 555 40 AVLT - B % [8] 12 3 43 fIK F XF B 41
(P=0.000), 2 IR40 AVLT-H) Z] [ 12 (P = 0.035) .}
FER A2 (P = 0.005) FlI RN (P = 0.020) PF 40K T XF
HRZH ;B2 [R]RE ) 5 T, H4 4 JLO 1E 8 > %00 7%
HEZ1 (P =0.000) FfIZKHRZL (P =0.000) , 2K Bk 4 JLO IE
B> TR A (P=0.017,58), JEE S,
5 20 DST M DST {835 . SDMT 1E > %0 T %F
I8 40 (P = 0.000, 0.000, 0.000) FI 2% % 2H (P = 0.000,
0.000,0.003) , 2K HR 41 DST {8 (P = 0.003) F1 SDMT
(P =0.003) IE 8 500 T 5F B4 5 PR A7 D AE i, 3t
4 SCWT-A SCWT-B ,SCWT-C IF i > Kb T %} 1
44 (P = 0.000, 0.000, 0.000) 1 2k K 41 (P = 0.004,
0.025, 0.044) , K R 41 78 /> T XF B4 (P = 0.003,
0.007, 0.011) ; & J& F0 90 48 1% 2& 75 m , 3% %k A
HAMA HAMD ¥4 & F XF B 41 (P = 0.000,0.000) Al
J MR 41 (P =0.000, 0.000) , 2% AR 41 7% &= T X 48 41
(P=0.000,0.000;%9),

R HIR 245 74 5 DA 0 D BE 1 5 #Y) Pearson AH ¢ 43 Mt
S5 R R 8 M SR IR A T BHZE P B S I 1R T R RR
A BE IR (8] 5 DST T 0F 8 > %5 A O (r =
0.332,P=0.026) ; REM 5 tb 5 AVLT-80 Z [5 42 (r =
0.302,P=0.044) & iE3R [ (r=0.562,P =0.000)
K AE R 5142 (r = 0.506, P = 0.000) ¥ 43 LA & SCWT-A
(r=0.311,P=0.038) .SCWT-B(r=0.295,P = 0.049)
1E B A B0 S IE A C ; AHL 5 JLO (r = - 0.469, P =
0.001) \DST JIil ¥ (r = - 0.344, P = 0.021) .SCWT-A
(r=-0.433,P=0.003)  SCWT-B(r=-0.388,P =
0.008) .SDMT (r = - 0.450, P = 0.002) iF i > % & 1t
M, 5 HAMA (r = 0.408, P = 0.005) il HAMD (r =
0.447, P =0.002) ¥F 43 52 1EAH 2% 5 °F- 3% Sa0, 5 DST i
5 1E B A~ B IE A 06 (r = 0,465, P = 0.001) , 5
HAMA (r =-0.367, P =0.013) fil HAMD (r = - 0.335,
P =0.024) 3773 58 7R ¢, 5 i Sa0, 5 JLO 1E i 4> %
BIEM X (r=0.472,P=0.001;%10,11), #f—H47
T FH 2 0 BT B, 18 P % IR B I BHL € 2 Ak A O°F i 87
155 HB R IE HIS I5F (] 55 DST T 1 B 4> %0 5 1F 41 56
(r=0.325,P=0.031); REM 5 Ht. 5 AVLT-EJ Z] [7] 12
(r=0.302, P =0.047) . % %E 3R [ 42 (r = 0.299, P =
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Table 2.

Comparison of sleep structure parameters and subjective sleep quality among 3 groups

WL AR b7 X} B4 (n=22) JIRAL(n=46) i (n=45) Fx* Ml PH
TST(X + 5, min) 382.72 +65.42 373.85+75.43 321.69 +65.50 8.557 0.000
ABERS ] (% £ 5, min) 21.16+ 9.59 42.13+19.77 41.58 +27.25 21.865 0.000
MENR SR (R +s,%) 80.53+ 5.54 76.13+ 8.01 71.23 £10.06 9.443 0.000
REM /i (X £5,%) 2431+ 222 2291+ 2.74 2143+ 235 10.499 0.000
Fo g MR R VT (5 [ (R =5, %) 32.06 +12.89 21.86 + 12.80 15.95+10.48 13.472 0.000
ANERE MEIR I A L (R +5,%) 43.64 +13.30 55.23+13.03 62.62+11.05 17.638 0.000
BEREAL (R 5, 1K) 21.14+ 8.14 2248+ 7.73 27.40+11.01 4.102 0.022
-1 Sa0,(X+5,%) 96.77+ 0.53 96.02+ 0.58 94.80+ 0.89 63.337 0.000
Fe A Sa0,(x +5,%) 89.68+ 2.98 88.57+ 3.05 80.49+ 8.19 22.741 0.000
AHI[M(P,;,P,;), % /h] 1.80(0.40,3.20) 1.70( 0.80, 3.03) 12.30( 6.85,15.50) 80.076 0.000
PSQI(x =5, 5) 4.00+ 1.95 1272+ 3.62 12.13+ 3.27 115.808 0.000
ESS[M(P,;,P,5) , ¥4} ] 0.00(0.00,0.00) 0.00( 0.00, 1.00) 2.00( 0.00, 4.00) 21.361 0.000
ISILM(P,;,P,) , ¥E53 ] 0.00(0.00,4.25) 12.00(10.00,15.50) 12.00(10.00,15.50) 49.087 0.000

Kruskal-Wallis H test for comparison of AHI, ESS and ISI, and one-way ANOVA for comparison of others, AHI,ESS FISI Y B4 R
Kruskal-Wallis H ¥ 5 , HAYHE FR 69 HL 8K FH LR 25 05 25081 o TST, total sleep time, SRR AR I H]) ; REM, rapid eye movement, M R 3h
A G 3 5 Sa0,, arterial oxygen saturation, 3fj Jik 1M %048 A1 EE 5 AHT, apnea hypopnea index, P W 7 {52 1% 3 /< 48 % ; PSQI, Pittsburgh Sleep
Quality Index, VC 2% % i HI 5 B FE B0 ESS, Epworth Sleepiness Scale, Epworth I Bt 2% 5 1S, Insomnia Severity Index, 2 R 7™ R 4 R

T3 3L EHIS S5 FA 2 0 T TR L A

Table 3. Pairwise comparison of sleep structure parameters among 3 groups
o TST N HEE i 8] i I 25 % REM 5 It T HERIR I Lb
ZH 18] 743 744 L
tfH PfH tfH PfE tfH Pl i P tfH PIH
X HRAL « R4 0.695 0.876 5.252 0.000 2.817  0.119 3.053 0.083 4.659 0.004
X HRZH ¢ e 4.759 0.003 5.096 0.001 5.933  0.000 6.280  0.000 7.331 0.000
RHRAL : Sl 5.046 0.002 0.171  0.992 3.880  0.019 4.018  0.015 3336 0.052
‘ ANFaE MEIR I 5 L Bt TR K KX -3 Sa0, ik Sa0, AHI
2 17) P T L - X - - - - - X - X
LfH PIH tfE PE ofH PH i PlE Z1fH PIH
X HRZH « RHREH 5.128 0.001 0.792 0.842 5.740  0.000 1.072  0.730 0.452 0.945
X HRZH ¢ o 2H 8.371 0.000 3.682 0.028 15.020  0.000 8.790  0.000 7.800 0.000
SRR - 4.045 0.014 3.590 0.033 11.550  0.000 9.582  0.000 10.240 0.000

TST, total sleep time, b i BRI 3] ; REM , rapid eye movement, Pt 3 02 iy i HR 1Y ; Sa0,, arterial oxygen saturation, o ik i 41 A EE 5 AHI,

apnea hypopnea index , - W 27 45 (%38 < 48 5

0.049) K %E3R [ 42 (r = 0.480, P = 0.001) ¥ 43 DL &
SCWT-A IE# %0 (r=-0.311,P=0.040) 5 1E #] 5%
X F 3 AHI 5 JLO(r=-0.432, P = 0.003) . DST JIji ¥
(r=-0.370,P=0.013) .SDMT(r=-0.449,P =0.002)
TE B A B 5 A 5%, 5 HAMA (r = 0.407, P = 0.006)
FIHAMD (r = 0.446, P = 0.002) ¥ 3 5 1F A ¢ 5 F 44
Sa0, 5 DST iE # 4~ £t 2 1E A8 ¢ (r = 0397, P =
0.008) , 5 HAMA (r = - 0.370, P = 0.013) Fl HAMD
(r=-0.351,P=0.020) PF 73 2 7 AH ¢ ; i I Sa0, 5
JLO IEW A0S IEAH 9 (r=0.473,P =0.001; % 12,
13) o 121 2 MR A I B 2 1 B B VP W B 452 S H

M ARTHE 518 45 1Y Pearson #H 20 M /R, LFC 5
HAMA (r=0.321,P=0.031) fll HAMD (r = 0.449, P =
0.002) P43 5 IEAH 56 ; HFC 5 HAMA (r=-0.321,P =
0.031) 1 HAMD (r = - 0.449, P = 0.002) ¥ 43 & 11 4
X3 LFC/HFC A 5 HAMA (r=0.297, P = 0.047) Fil
HAMD (r=0.434,P =0.003) iF- 43 S IE A G (3£ 14) .
HE— 25 AT A C 53 B 45 SR R L 48 1 R IR A 5 BH %€
P B IR O 02 7 452 B % LFC 5 HAMA (r = 0.428, P =
0.004) FIl HAMD (r = 0.337, P = 0.025) ¥ 43 & IE A 5%
X ZHFC 5 HAMA (r=-0.428, P =0.004) fl HAMD
(r=-0.337,P=0.025) 373 2 51 AHC s LFC/HFC U fH
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Table 4. Pairwise comparison of subjective sleep quality
among 3 groups

T PSQ!I ESS 18I

i P Z{H P Z{E P
XPRRAL : RHRAL 14780 0.000  -6.176  0.401  -54.829 0.000
XPHRAL : 30541 13740 0.000  -28.957 0.000  -53.985 0.000
RIRAL : #1225 0663 -22.781  0.000 0.844  0.902

PSQI, Pittsburgh Sleep Quality Tndex, VT % £ B Hi% i 4 45 %1 ; ESS,
Epworth Sleepiness Scale, Epworth W [ i 3% ; ISI, Insomnia
Severity Index, 2K & ™ 5 2 B 45 %4

5 HAMA (r=0.415, P = 0.005) il HAMD (r = 0.308,
P=0.042) P4 B IEM R (R 15)

5] it

18 1 2 MR 2 i DL ) R RS o A 2 10, R RO
5% ~ 40% , U UL AF Lot 22 WL, AT b IX v 1 I
H X P R IR R O 2.6% ~ 60.3%, 50 %
LN ANBEZ) 38.8% , %AF NFEZY 429% %, A 19734
T 1 12 2 B A I BHL ZE P I R R W BT 455 9 191 R
T PR T g R B T 2 IR A I BE ZE M B B NP
BT e AR R T Al P 2 R ok B 2 P I B R 1
Fis 7 e BT AR R R R A e B0
LR EA K, 512 iR 5 BH ZE 2 R AR OE IR
55 L, 18 K IR A I L 256 A e IR P WA 45 R 3
Gt BB AR 0 it L H ) AR RO RS T T RN
25 RN H T i B, B 2 B0 S K A b RE R sk
B A DBV RRREE Y

PSM-100A B Hi& W 18 15 I 35 25 Xof Bt R 45 49 119 2F
Wrn i 5 PSG AR, % ik & T 0 i #8 A (CPC) Ji
T B R 45 A4 HEAT 0 30, BRI B A 5 b v S
O 4 RR AU A9 A5 10 2R 45 RR 1] 3000 0 7 5 4 &
QRS [] 41 7 3 Uk 48 2y 1) W W05 3081 9 B 05, P 3 et 7 A
B 14 B 4D 22 o6 3% Ty R A T 3 BLU Fourier
SRR ARA 0 T A R B G 3 4 AE L, DA I K R B
53 R A AT (< 0.01 Hz) KA (< 0.10 Hz) F1 &5 4 (<
0.40 Hz) #6417 , Jo i AR AR MRS & 4 o REM ;IR 45
B A7 O AN B MR IR ), X B NREM 139 3 23
NREM 2 ] 5 &5 5048 5 4y A o B IR, X6 Bz 34 43
NREM 2 ] fl NREM 3 3] **' . AW 5% LA PSM-100A
W MG IO 52 W 3000 52 5 A1) IR W &5 49 , L 2% 3R o L 18
P I IR A I B ZE P B B IOF 052 7 5% 58 35 A7 A O ™ 1
) B MR 235 A 25 L, T A e AR o 1) 406 L, B MR 4855

REM (5 b ysi /b, 5 B U KO 0 5 B Ak, 32 U0 B BIR i 2t
PEH P& R H ] R R BN o, 5 BE AT T PSG I
{14 15 DR BIF 5 285 SR AR — B0 48k R IR 5 B 26 4
W I P WA 87 5% A L 37 SOAH B B2 ) S5 o R R
I 152 8 45 AT G L T 51 62 B s T Jal 0 A% Ak il
Ze0 5 g Somg G N, o0 B A K R G B AR RK,
7T 00 ) - O A R A - R g, R RN
TR, B IR 3 22 5 B A, R G I AE 5 1S 0 4
B WS AT TG R G - AR R (CHPA) Bl 3 5
SRR IRIR I £ e A TR B £ |
W A 20 < R X 0 e B 5 3 5 o 7, 3K T BB 18 2R
MR G I BHL 2 1 B B I 52 7 5% A8 255 e IR 45 A4) 25 6L
FHFEEH . AR R R, R4 REM [ Lk
T XF FAL AR IR 4] . REM J2& LA 52 5 5 3% BRR
A5 1 B MR AR L 26 B B BR DR B B WL SE
st AR, 5 9 T S0 R G A B AR BF AR AR LG, REM X
I S0 i E AN R B R O E 0 RO M R A Y .
13.5% ~ 36.7% ) PH ZE P B B 0P W 27 455 10 3 (Kl <
AT W 7 452 = £ 22k 4 T REM, DTG 51 2 40 % 5t
i, S ECREM 45 %8 . 1 AR AF 8] 45 2 | e I O A
AR 043 %6 5% i T 5 -5 £ i (5-HT) 7K F FRAIG , S 3K
A 5 2 k)T S-HT 32 AR 25 G0 /b, iF— 26 in 1%
PR IR A T B 28 M B B T 02 87 5% AR 1 5 R R
ARIE 25, H 5 th B H [0 Dy e e b5 an = 77 | H () JEURE |
J 7 3R B FIORG 25 AL 55

R SR (HRV) & 5l I H £ & )68
PEA HE AR 10 S i 45 X A8 S 22 R A I 42
R GeAH BAE ] R LR T 7 AR R AE M OB AT
51 % 22 RR (8] ] 40 f0 28 b, 2 58 Jopf 28 5 Rl 52 Ik
L EZY R TR RN DNy IS T B R LY IR R
OO, [ B 5B R A DA O Y R R
B, fa BB D] AR 0 2l I 52 ko 28 2% ay P 3
1, R SE R 2 2 A MR R AR, R 0 R AR B
AV 17 1 [ B BRG] 58 JR ol 28 X A R 4, S8
Zo LA VERRAR, MR IO R 2T . AW
K FH PSM-100A i A - W Wi 0] 152 48 X6F o 238 705 S e
A1 0 B LA S e B AR 3YT 1 32 o 26 2 B AR Ak, JHE Hp e 3
ZH SDNN ,RMSSD \PNN50 3= % Jiz it 5l 58 J it 248 2%
Ak, = H B 50 R A SR R IEA SR O A
R LFC W A8 S 28 Xy M, HFC 2 e Rl A8 J pf
22247 ME  LFC/HFC Hb L S e 328 Jak p 48 5 ) 22 JEoif
LA MR M AR LS R R B R IR S
JF BH 2 1% B IR I W 8T 452 48 35 LFC ORI LFC/HFC L
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Table 5. Comparison of autonomic nervous function among 3 groups

WL T b X R (n=22) JHEZH (n=46) a4l (n=45) Fx* Ml P1H
LFC(Z +5,%) 54.45+11.66 64.06 = 13.53 69.81+ 9.94 12.465 0.000
HFC(Z+s,%) 45.55+11.66 35.94+13.53 30.19+ 9.94 12.465 0.000
LFC/HFC HAH (=) 133+ 055 218+ 1.20 267+ 1.19 10.985 0.000
SDNN(% +5,s) 78.28 +19.55 74.50 +25.38 72.92£21.16 0.412 0.663
RMSSD[M(P,;,P,;) ,s] 33.25(26.68,44.78) 28.25(22.15,40.63) 27.00(23.60,33.75) 6.159 0.046
PNNSO[M(P,,,P,;), %] 11.18( 5.51,23.09) 5.67( 3.39,14.06) 3.90( 1.87, 7.53) 16.324 0.000

Kruskal-Wallis H test for comparison of RMSSD and PNN50, and one-way ANOVA for comparison of others, RMSSD 1 PNN50 f [t % % FH
Kruskal-Wallis H & 5% , HEAY 8 b5 B9 FLBCR F LR 2 05 22451 . LFC, low frequency coupling, iS4 5 ; HFC , high frequency coupling, &
i ER 4G s SDNN, standard deviation of normal-to-normal intervals, 35 4.0 RR [8] W b5 i 2% ; RMSSD, the square root of the mean squared
differences of successive normal-to-normal intervals , 5% M0 48 RR 8] 3 22 (5 J5 A AY 24 05 AR

F6 3HZINHE B L2 IR L

Table 6. Pairwise comparison of autonomic nervous function among 3 groups

‘ LFC HFC LFC/HFC HAH RMSSD PNN50
2 18] 9 7 LE
18 P{E {8 P{E {H P{E VAL P{H VAL P{H
XPRAZH : ZRHGZ 4427 0.006 4.427 0.006 4.238 0.009 -1.913  0.167 3.397 0.047
YR - dbEgH 7.047  0.000 7.047 0.000 6.622 0.000 2457  0.042 5.829 0.000
JeiRAl - gl 3.271 0.058 3.271 0.058 2.976 0.094 0.684  1.000 3.032 0.086

LFC,low frequency coupling, A4 s HFC, high frequency coupling, = 545 ; RMSSD, the square root of the mean squared differences
of successive normal-to-normal intervals , 5% P40 38 RR 8] #1 22 (8057 J5 A0 25 5 AR

ThiE  HEC H PNNSO B, $2 78 77 76 B 8 /Y [ 3 il
ZINBEREL . A R BRI A A 3 e 2 Th g 2 BE
HPEARfb , NREM Bl 38 J i 28 24y PR B 85 38 JBopp &2
AT PERR AR, REM 52 B 28 % 7 V344 5 L Al 58 Sk
G AT YERRAR T, ARBF I IE KB, 48 1 R IR A 5T B
FE VP B I IO B 457 R 2 R A M BRI o Lk D, A AR
S 22 5 AR R R S L B 2 o g
T o BEL € 1 A I P 152 B 4 A8 35 W I B 4 T 5 ke —
AR U BRI A 2 I 37 4 P00 ) 3 IR A 22 I
WK A2 JE HLAARATS Ak T Bl SRS 18 52 b 22 K ik
FIUARE, BE A EMATaEEAL " ok,
FE 1 e I IO W BT 5% AR A R IV 00 B L R K B
Jo e B AL, o FG Kb T o A e AR S R AR T
VNG IR 22 U SR, ASBIE S AR 1 R iR A T
RH 2 4 A A 1P W B 45 B 3 8 R B IR 3o 2 v [
SO RE AR A HEAT BT, ¥ 1 S 5 W98 0F — 2B X 4% b
M Fsf A 0 SR AR 5P B A5 A8 b K B J) O R AR 5 3
AT W 43 A, LA SE 4 107 3 D A 48 7 25 B 4 - B ZE 1k
A I PP 12 BT 5 A B S T RE AR 1K

BEAEDFSE B , 18 1 2 R 2 O BH 2 1 B AR 0 1%
7155 BB A B i 1 P 2 IR B L S 7 e I VR TR BT 452
B 3R IR T A I ) B GE |, £ R I MMSE

it R R SRR FJR N i 2 (MoCA ) 45 2 M A 0
Ty Re VAN 12 3%, HLJ2 X /55 SN 0 2 AR 1 DFA B A i
T A B S SR A DA SRR AIE M o SR 45 A
Ty R HEAT B X PEVE MY, Kk B AL A A O T
fig CAZ S A R RE ) TR O R T T e A kT R
2R B 4 B A AIG o R 2 IR RIT BEL ZE A R B P
W BT 45 1 R 5 R A A T BE R | R HIR R B Ak AIG R
ILAE 2 5 B R A B T s 0] W 1 A1 4R i i 3 i
V5 RAE AR AL B, 51 R I 5 55 5N AT e % V)
HH 5 B DX 20 20 B R T L 45 R B R TR B A R T
BE A S HF 1a(HIF-10) K F, S8 BACE-1 3£ H
Pk LR B-TE R FEER (1 (AR) AR BB R B, 51 i
AB UL, e 2 BOA M D BE VAR 7, i B 285 44 3%
L3 3 5 e T R A R R AR S R A TR A
HTIREGE Y SRR R R AR 2R (SD) Bl
il R XA 7 W T B S R E T e Ol
177 A AR B ) D K R T AR TR &
T B IR IS () 920, H 1~ 2 Hz 59 NREM 3 30 i R Ji
A5 IR tau B 1 AR TR A T, IMRIAFSE &
B, 2 BB T 00 T B I 4% 5 BRI 45 2 T B R K
A, BEL 2 1 B RS T BT 457 KR A IR0 L I
DAY 317 400 1 T A5 M DX 30 5 3k 4 AR 3 T S Bk 42
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F7 SHZEHEMEL NI L (x+s)

Table 7. Comparison of neuropsychological tests among 3 groups (x +3s)

WL AR b7 X HEZ (n=22) JMRAL(n=46) A (n=45) FAd PH
MMSE (I:43) 2973+ 0.63 28.48+ 1.64 2736+ 1.81 34.721 0.000
AVLT-RI 2 5142 (3743 ) 4441+ 7.03 39.96+ 9.29 3471+ 7.35 11.346 0.000
AVLT-%5 FE 38 [B4Z (3F-43) 11.05+ 1.29 8.66+ 2.00 6.84+ 1.02 91.370 0.000
AVLT-KFER B2 (P43 ) 9.68+ 1.52 8.20+ 2.27 6.49+ 1.24 39.200 0.000
AVLT-FIN (PF43) 14.23+ 0.69 13.13+ 1.45 11.89+ 1.91 29.385 0.000
DST R 1E 5 4~ 50 (4>) 15.18+ 1.22 13.85+ 2.50 1178+ 2.68 25.546 0.000
DST 8 # 1 % (A4>) 941+ 2.09 772+ 2.25 6.04+ 1.36 27.454 0.000
JLO IE#f D% (A>) 26.59+ 1.87 24.63+ 2.64 2227+ 3.10 24.894 0.000
SCWT-A IE# 5 (4) 85.00 +15.33 71.11+17.59 60.38 + 13.63 20.997 0.000
SCWT-B IE i 5 (4>) 66.77 +15.48 55.09 + 16.09 47.04 +12.02 13.887 0.000
SCWT-C IE #4504 48.78 + 14.03 39.22 +13.06 32.84+11.12 12.067 0.000
SDMT I8 A% (4) 42.64+13.06 33.09 + 13.00 2549+ 6.41 20.422 0.000
HAMA(PF43) 3.82+ 2.44 9.15+ 3.82 1191+ 2.75 73.826 0.000
HAMD(¥¥-43) 373+ 235 8.98+ 2.95 1156+ 2.88 57.084 0.000

MMSE, Mini-Mental State Examination, & % 2 GEAR A K & 12 22 ; AVLT, Auditory Verbal Learning Test, W o ] Y 27 ) I 565 5 DST, Digit
Span Test, B 7 B EG 5 JLO, Benton's Judgment of Line Orientation, A 2 7 [\ I 5 SCWT, Stroop Colour-Word Test, Stroop 2, 3] i)
% s SDMT, Symbol Digit Modalities Test, £ 5 £ 7 5% # il 5 ; HAMA , Hamilton Anxiety Scale, I3 % /K §ii £ J& & 3¢ ; HAMD, Hamilton
Depression Scale, % /R AR 1 ¢

®8 IHZUEBMINTIIRE L2 T3 A0 23 18] BE J1 B0 LL 4K

Table 8. Pairwise comparison of overall cognitive function, memory and visuospatial function among 3 groups

S MMSE AVLT-BPZI 42 AVLT-JE4ER[EITZ AVLT-KAER ML AVLT-FA JLO IEAf 5L

i PME ol PAH il PAH ol PAE i PE i PE
XHIBA : GHRE 4.335  0.008  3.560  0.035 1.445  0.565 4563 0.005 3.852 0.020  3.940 0.017
XHIBAL : A4l 8.278  0.000  5.501  0.000 4.629  0.004 9.769  0.000 8.182 0.000  8.658 0.000
MR : L 4912 0.002 2424 0.204 3.957  0.017 6.479  0.000 5390 0.000  5.872  0.000

MMSE, Mini-Mental State Examination, & 2 % 8 IR 25 % 4% & % ; AVLT, Auditory Verbal Learning Test, T %& i i 2% 2] il % 5 JLO,
Benton’s Judgment of Line Orientation, A 2%y ] ) 56

R HRLETERE S AT IIRE RS 25 09 Wi P L3R

Table 9. Pairwise comparison of attention, execution ability and emotion among 3 groups

PR DST I ¥ 1F 4~ 51 DST {35 1E #1154 SDMT iF ff§ 4~ % SCWT-A IF i 1~ %k
t1H PAA t1H PAA t{H PAA t{H PAA
Xt HRAL < AR AL 3.044 0.084 4.837 0.003 4.794 0.003 4.834 0.003
Xt FR 4« AL 7.739 0.000 9.585 0.000 8.578 0.000 8.538 0.000
R« 2R A 5.839 0.000 5.913 0.000 4716 0.003 4.617 0.004
‘ SCWT-B IE i1 %k SCWT-C IE#i4~ $k HAMA HAMD
2H 8] P 9 L
o P o PAE i PIa tfH PIH
X HR 2+ A HR 21 4.405 0.007 4.163 0.011 9.141 0.000 10.170 0.000
Xf AR ZH - H 4 7.410 0.000 6.915 0.000 13.820 0.000 15.110 0.000
RURAL - Hepal 3.748 0.025 3.433 0.044 5.845 0.000 6.173 0.000

DST, Digit Span Tesl,ﬁﬂl?ﬁ‘fﬁiﬂﬂgﬁ;SDMT,Symbol Digit Modalities Tesl,f@%ﬁ(?%}ﬁmﬂgﬁ;SCWT,Stmop Color-Word Tesl,Slroop@,‘Lﬁl
M5 ; HAMA , Hamilton Anxiety Scale , I %% /R 1 £2 & & % ; HAMD , Hamilton Depression Scale , I3 % /5 T I Al 12 %

il AR M T R A 0 T g Y B 15 R R AR 45 A 5 22 T ph 0 B A 56 T 43 A7
AW FE 30 K B, 15 2 IR A5 I L 28 M e R 1P TEMI XM, REM 55 AVLT-BIZ M2 4E 3R [\ 142
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Table 10. Pearson correlation analysis of sleep structure and overall cognitive function, memory and visuospatial function
in comorbidity group
. MMSE AVLT-BIZI A2 AVLT-JERER 2 AVLT-KAER [5]42 AVLT-FIA JLO IEHi A~ %
rf PE rf P rif PIH i PE rfi PME rfi PE
TST 0.081 0.596 -0.045 0.768 -0.039 0.801 0.027 0.860 0.077 0.615 0.069 0.654
A BIE 15 [12] 0.056 0.717  -0.043 0.781 -0.016 0.915 -0.113 0.461 0.025 0.868 0.129 0.397
fille IR 5% 0.058 0.704 -0.111 0.464 -0.039 0.798 -0.026 0.868 -0.057 0.711 -0.078 0.610
REM (% Lt 0.254 0.096 0.302 0.044 0.562 0.000 0.506 0.000 -0.176  0.249 0.073 0.633
o MEHR Y o5 L 0.061 0.689  -0.109 0.475 0.086 0.575 -0.005 0.975 0.011 0.945 0.016 0.918
AR EMEIRI S 0.054 0726 0.039  0.798 -0.201  0.186 -0.103 0501 0.027 0.858  -0.031 0.842
B WU EL -0.033 0.828 0.039 0.802 -0.245 0.134 -0.031 0.841 0.147 0.335 0.133 0.385
AHI -0.162 0.288 -0.162  0.289 -0.160 0.293 -0.283 0.059 -0.147 0.335 -0.469 0.001
- Sa0, 0.184 0.227 0.233  0.124 0.164 0.281 0.189 0.213 0.186 0.220 0.290 0.053
A% Sa0, -0.088 0.570 0.097 0.525 0.042 0.785 0.015 0.921 0.017 0914 0.472 0.001

TST, total sleep time, JEL R FSF ] s REM, rapid eye movement, e 3 HR S e MR Y 5 AHT, apnea hypopnea index, TP W% 25 452 A1 38 A A 5 Sa0,,
arterial oxygen saturation, Zfy bk 1 47 FTEE s MMSE, Mini-Mental State Examination, 7] 55 2 fE IR 25 46 A 7 5 ; AVLT, Auditory Verbal
Learning Test, W7 5& 1) {27 2] JIl % ; JLO, Benton’s Judgment of Line Orientation , A< £k 77 [ i 56

FT A1 N2 HR A I BH ZE P B B T 08 27 457 A0 B AR 25 4 5 1 ) BT T RE AN 45 1Y Pearson AH G A3 AT
Table 11. Pearson correlation analysis of sleep structure and attention, execution ability and emotion in comorbidity group

— DST I 1E 81> %1 DST {875 1E 4> %k SCWT-A IF s 1 %k SCWT-B iF s 1~ %k

r{H P1H A P i Pia r{i P1H
TST 0.332 0.026 -0.033 0.829 0.029 0.848 0.029 0.848
T ] -0.071 0.643 0.002 0.990 -0.140 0.359 -0.139 0.363
B I A 0.095 0.533 0.064 0.675 0.044 0.775 0.092 0.548
REM (5 Lt -0.209 0.167 0.107 0.483 0.311 0.038 0.295 0.049
T BRI IY 5 1 0.120 0.431 0.109 0.477 0.091 0.551 -0.003 0.985
ANFEMEIRY S -0.070 0.650 -0.126 0.410 -0.153 0.317 -0.060 0.695
5 T U 0.233 0.124 0.209 0.168 -0.147 0.336 -0.052 0.734
AHI -0.344 0.021 -0.146 0.337 -0.433 0.003 -0.388 0.008
- Sa0, 0.465 0.001 0.082 0.593 0.236 0.119 0.284 0.059
5% Sa0, 0.067 0.661 -0.041 0.791 0.176 0.247 0.156 0.306

) SCWT-C IE# % SDMT IF 1~ % HAMA HAMD

pUR S E

i PAH r i Py r{E PAH r i PAH
TST -0.078 0.609 0.102 0.505 -0.060 0.699 -0.017 0.913
N I it ] 0.090 0.556 0.177 0.244 0.011 0.942 -0.032 0.837
e 35 5 -0.000 0.998 -0.242 0.109 -0.147 0.335 -0.064 0.674
REM (5 Lt 0.176 0.247 -0.002 0.988 -0.219 0.154 -0.261 0.087
T2 B MY |5 He 0.031 0.839 0.100 0.512 -0.236 0.119 -0.254 0.092
AFEMRY S -0.067 0.663 -0.095 0.535 0.234 0.123 0.251 0.097
N2 -0.055 0.721 0.001 0.996 -0.095 0.535 -0.009 0.955
AHI -0.276 0.067 -0.450 0.002 0.408 0.005 0.447 0.002
- Sa0, 0.113 0.458 0.291 0.052 -0.367 0.013 -0.335 0.024
5l Sa0, 0.095 0.534 0.030 0.843 0.038 0.803 0.017 0.911

TST,total sleep time, B IR IS R s REM, rapid eye movement, e HIR 2 B AR A 5 AHIT, apnea hypopnea index, P 1% %77 45 1 3 < 48 %% ;Sa0,,
arterial oxygen saturation, Bl bk I 400 A1 EE 5 DST, Digit Span Test, B B G s SCWT, Stroop Color-Word Test, Stroop 3] 55 ; SDMT,
Symbol Digit Modalities Test, 55 807 5 90 56 ; HAMA , Hamilton Anxiety Scale, X %R i FE 26 HAMD, Hamilton Depression
Scale , DU /R TR 1 36
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Table 12. Partial correlation analysis of sleep structure and overall cognitive function, memory and visuospatial function
in comorbidity group

. MMSE AVLT-BpZIIF4Z  AVLT-JE R M4 AVLT-RKAEIR [ AVLT-FiA JLO 1E#%4

i PfH i P{E i P1H r{H PH i PE i PE
TST 0.100 0.519 -0.045 0.773 -0.059  0.704 -0.003  0.984 0.087 0.574  0.108 0.485
N 5[] 0.081 0.603 -0.028 0.858 -0.057  0.714 -0.109  0.480 0.048 0.757 0.154 0.309
R B 25 % 0.020 0.898 -0.023 0.883 -0.103  0.505 -0.045  0.770 -0.111 0473 -0.131 0.397
REM /5 [£ -0.020 0.897 0.302  0.047 0.299  0.049 0.480  0.001 -0.175 0.255 0.074 0.632
FERMEIRI S 0.051 0741 -0.105 0.498 -0.159  0.302 -0.011  0.943 0.000 0.999 0.007 0.965
ARasE MERIY & e -0.044 0776 0.035  0.823 0.807  0.575 -0.092  0.551 0.037 0.810 -0.022 0.886
B W AR -0.037 0.810  0.040 0.795 -0.046  0.767 -0.013  0.935 0.144  0.351 0.130 0.400
AHI -0.159 0.301  -0.062 0.690 -0.017 0914 -0.049  0.754 -0.289 0.057 -0.432 0.003
-4 Sa0, 0.167 0.280  0.097 0.530 -0.004  0.980 0.196  0.203 0.171 0.268 0.284 0.061
ik Sa0, -0.087 0.573 0.262  0.086 0.226  0.140 -0.017  0.911 0.017 0.915 0.473 0.001

TST, total sleep time, JEL R FSF ] s REM, rapid eye movement, e 3 HR S e MR Y 5 AHT, apnea hypopnea index, TP W% 25 452 A1 38 A A 5 Sa0,,
arterial oxygen saturation, Zfy bk 1 47 FTEE s MMSE, Mini-Mental State Examination, 7] 55 2 fE IR 25 46 A 7 5 ; AVLT, Auditory Verbal
Learning Test, W7 5& 1) {27 2] JIl % ; JLO, Benton’s Judgment of Line Orientation , A< £k 77 [ i 56

R 13 DM ICUR A I B JE M B N P 052 T {2 A8 A B MR 45 440 5 1 0 AT T T BE RN 4 14 i AH OG5 BT

Table 13. Partial correlation analysis of sleep structure and attention, execution ability and emotion in comorbidity group

R DST 5 1E 4 A% DST 8 1F i 1~ 4k SCWT-A IE#i %L SCWT-B 1E i 1 %k

A PAA i P{E i PAA i P1E
TST 0.325 0.031 -0.034 0.827 -0.008 0.957 -0.008 0.958
A\ I i ] 0.019 0.901 -0.007 0.963 -0.137 0.375 -0.136 0.378
e M 55 % -0.088 0.569 0.904 0.545 0.034 0.828 0.089 0.564
REM /5 [t -0.218 0.155 0.107 0.489 0.311 0.040 0.296 0.051
s BE AR 3 5 L 0.082 0.598 0.114 0.461 0.088 0.570 -0.007 0.965
AFRE MERRIA A1k -0.031 0.844 0.131 0.396 -0.150 0.331 -0.057 0.713
B W R AL 0.231 0.132 0.211 0.169 -0.148 0.337 -0.054 0.073
AHI -0.370 0.013 -0.170 0.269 -0.236 0.124 -0.182 0.238
-1 Sa0, 0.397 0.008 0.099 0.521 0.240 0.116 0.292 0.055
ik Sa0, 0.071 0.646 -0.041 0.793 0.176 0.253 0.156 0.311

SCWT-C 1E#i % SDMT IE 4~ %% HAMA HAMD
pUR -SRI

A P1H A P18 r{H P1H i P1H
TST -0.056 0.716 0.158 0.307 -0.058 0.707 -0.026 0.866
A HEE 15 ] 0.072 0.642 0.213 0.164 -0.005 0.975 -0.037 0.809
i IR 5% 0.045 0.770 -0.342 0.023 -0.136 0.379 -0.065 0.675
REM /5 L 0.176 0.254 -0.001 0.994 -0.050 0.748 -0.046 0.766
FasE MEIR I & L 0.042 0.786 0.088 0.570 -0.230 0.133 -0.254 0.096
AT EMENRE Stk -0.077 0.618 -0.083 0.591 0.228 0.136 0.251 0.101
B B UL -0.051 0.740 -0.004 0.980 0.098 0.527 -0.008 0.960
AHI -0.089 0.567 -0.449 0.002 0.407 0.006 0.446 0.002
- Sa0, 0.149 0.333 0.274 0.072 -0.370 0.013 -0.351 0.020
Ak Sa0, 0.096 0.537 0.031 0.844 0.038 0.805 0.017 0.912

TST, total sleep time , A4 AR I 5] ; REM , rapid eye movement, Pt 3 2 B G 1 ; AHT, apnea hypopnea index , W W 4 32 1% 3 S48 %4 5 Sa0, ,
arterial oxygen saturation , 3l Ik Ifi. ({2 1 ¥ ; DST, Digit Span Test, 55 )" B 45 ; SCWT, Stroop Color-Word Test, Stroop {4 17 Il 45 ; SDMT,
Symbol Digit Modalities Test, £ 5 7 % ¢ | 4 ; HAMA , Hamilton Anxiety Scale, X % /K il ££ J& it % ; HAMD, Hamilton Depression
Scale , I3 %% JR T AT 42 3%
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Table 14. Pearson correlation analysis of autonomic
nervous function and emotion in comorbidity group
WS b HAMA HAMD
rfH PA rfE P1A
LFC 0.321 0.031 0.449 0.002
HFC -0.321 0.031 -0.449 0.002
LFC/HFC A 0.297 0.047 0.434 0.003
SDNN -0.026 0.868 0.011 0.945
RMSSD 0.049 0.750 -0.022 0.888
PNN50 -0.047 0.761 -0.142 0.352

LFC, low frequency coupling, ik 45 #§ & ; HFC, high frequency
coupling, =5 B8 A 5 SDNN, standard deviation of all normal-to-
normal intervals, 5% P .0 ## RR [8] 3 45 #E 22 ; RMSSD, the square
root of the mean squared differences of successive normal - to
normal intervals, 5% P 0 #§ RR (8] 87 25 {H 7 5 A9 38 5
HAMA , Hamilton Anxiety Scale, 7% 2R R 4 K ; HAMD,
Hamilton Depression Scale, I % /K 1l # i i % . The same for
Table 15

F15 1B VEJIRAG I BHZE VE RE IR AT W 8 5 R & B B A
Tyt 516 28 1 i AR OC 43 #r

Table 15. Partial correlation analysis of autonomic
nervous function and emotion in comorbidity group

Wb HAMA HAMD

r i PH rfE PE
LFC 0.428 0.004 0.337 0.025
HFC -0.428 0.004 -0.337 0.025
LFC/HFC HAH 0.415 0.005 0.308 0.042
SDNN 0.072 0.643 -0.001 0.994
RMSSD -0.174 0.258 0.019 0.902
PNNS50 -0.155 0.314 -0.273 0.073

PRI B IEAN G, $278 REM 45 518 5 iC 14 D BE iR
WUIAEOC o 18 & 012 3 55 NG e ) P ) 38 Ay
A -1 T DXCAH O B I i /D A 3 od ot 228 2 E A0 5
i T XM 2R AT MR SR BUA BB A Y 0 3R
2 REM 1 32 2l i 5, 0 LAT 5 fie 35, B2 A
B BT S5 R AT S ) 6 Bk 5 L 4 2 )9 12 G i A
JE S PUIE O T 2 W 38 £ T 0 R
PLF40 REM 6 3 n] 45 117 ¥ =5 A1 5 3 5 4 kgL
REM A1 i 7] 75| 32 38 £F i 282 T8 32 B b &5 K 30 il
G il Dy RE REAR , 52 G2 T B0 0 ARBFFEA R BoR
18 1 2% MR 45 JF BEL 28 1 I B P W82 85 452 S8 % AR5 4L
25 (8] BE 7 T R MERAT S RE e Ak A7 AR SO G,
FEIEMMAR N 25 A7 AR IEAH G R AR o B oL B o R 46
A T B T - K B0 3 4 A AR B RE D TG A 4 R A
P HIA R R A N 4 T R T RE A2 0 A A

R T BE B v B A B, AN i 5 HAET 2 e
G, o il 2 e A2 Bl i v 4k ol 000 b i - 1 P
HIT A M (] e 5 SR AT DD RE AR O, 7 A0 Fr il 453 47 o
AT E B A AR T B A R UL AE S
i 37 2 A 0L P R I B AT OGS B AR B L R AE
A B I BE BT o Jr) & — P (ReHo) BF5E s,
L SHL 2 1 e R I B2 BT £ S8 A 0t et T R
il X Jm 7 — PR Y AR . R TR R M S
BT (VBM) 5875, 18 P 2k MR R BH 28 14 i BIR 0 W82 B 45
ST AN A B B A TR A B TS
FS A VS R L PN O R e R AR D,
DA 8 e ok i DX 5 2 R A TR RE O
J1 AT I RE  LARIC AL T IGR LA K R OE AR 2
il BEAE AL

BTG R T, 18 A O MR 5 I B 26 1 B S
Ml B 457 R S 2 6 Ay P 5 AR OE IR 2 5 OE
FHOG , Rl S i 22 2% s M 5 I AR A 45 A7 A8 T
IR AR R B oA T RE s | B A AR 1
LRI o ST R % AT PRI By B A
25U B AR | B AN S 9 57 R TR 5E
SR 28 2 Ay PR 5 ) 2 BRI RO AT
1] A R S MAE 550 1E T A HPA Jih , 42 0F ¢ Tt
B A 25 PR b R BRI, (0 S SRR e % A PR
A A 22 5 ) A2 I 28 O A, AT K 0 £ & L AR
Gy IENE " SR 2 B S A T DL | AR & AT
T4, 2 SR8 AW 25 SCR] I [ M 2 D hE
Ey1

AW TE A7 — 5 1 R BRAE - (1) UM 22 8 Bl
L RAE NI R AR A BN B R R A fE
T T8 5 i 135 o (2) oA 0 48 1 2K BIS 45 O L 28 1 e IR
I 0% 7 {52 R AR A L 2 1 D IV % 4 1 2R 73 2K
(3) Jhy B v A W 0T AT 5, A o B 52 0 R 0 AT K )
BT KRR Rt — 29 REARRE, ZH0a1E,
X1 P 2K IR 45 I BHL 28 1 Bl R IV 1R T 4 E A7 I L 4y
KA AR AR AT K 1 Bl 15 DL W]
Wi MR 245 449 5 DA 0 2 i =2 1] A B4R 1 TP B A
TERRA .

LR LT IR A8 I R 5 O BE 2 1 e M P T T 45
B AT AE W] A B IR 45 4 2L L A R 2 T e
B DA T R B 5 A1 19 2 e 1 e DI 245 49 25 6L mT
AT BE R A, 32 20 D B RR A T AR E
AR 4%, i R 1= U 07 3 T 088 P O IR L 26 11 e
M e MR 8 42 ) O A, BB 90, oo A A D MR 45 4
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brief cognitive behavioral therapy for insomnia( BBT-I)
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Mini-Mental State Examination(MMSE)
fEIEHIFE % Self-Rating Anxiety Scale(SAS)
JMF 8 A% pedunculopontine tegmental nucleus(PPT)
EWH AR tuberomammillary nucleus(TMN)
il R A
2 235 W) 75 transcranial Doppler ultrasonography (TCD)
ARG panic disorder(PD)
TSGR A 37 static cerebral autoregulation(sCA )
JRy il —E P regional homogeneity(ReHo)
B 9 LM polyvinylidene fluoride(PVDF)
PPk  anti-nuclear antibody(ANA)
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PRSI antigen-presenting cell(APC)
Ped A H A5 4 fast Fourier transform (FFT)
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rapid eye movement sleep without atonia(RSWA )
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rapid eye movement sleep behavior disorder(RBD)
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Rapid Eye Movement Sleep Behavior Disorder

Questionnaire-Hong Kong( RBDQ-HK)
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rapid eye movement sleep latency(RSL)
BT ALY EE horseradish peroxidase( HRP)
KM TF rheumatoid factor(RF)
FELEIM K Trail Making Test(TMT)
WEIR L 22 1 phosphate-buffered saline(PBS)
WEAEMENLEE -3 1% B  phosphatidylinositol 3-kinase(PI3K)
S R HiR  dementia with Lewy bodies(DLB)
B FLA ] patent foramen ovale(PFO)
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uncoupling protein(UCP)

rapid eye movement( REM )

green fluorescent protein( GFP)
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ik vh B #%3  pulsed electromagnetic fields(PEMFs)
TEPMEAR  slow wave sleep(SWS)
MEPEMREE RAE  chronic low-grade inflammation(CLGI)
12 PEf R H#EE  chronic cerebral hypoperfusion(CCH)
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Diagnostic and Statistical Manual of Mental Disorders Fifth
Edition(DSM-5)
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Food and Drug Administration(FDA)
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American Academy of Sleep Medicine( AASM )
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Montreal Cognitive Assessment(MoCA )
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brain-derived neurotrophic factor(BDNF)
W4 %W  Parkinson’s disease(PD)
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Scales for Outcomes in Parkinson’s Disease-Autonomic

(SCOPA-AUT)
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VB Bk E  mean arterial pressure( MAP)
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