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variability , HRV )RS5 SR, HEARHE HRV RGN SE K FC R 3 A 20 25K g i 1) TE 56 4L ™ 5 1) 52 SR 225K 00 2 ML ™
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Correlation between autonomic nervous function and clinical manifestations of patients

with functional constipation
GAO Xiangyue, JIANG Ya, LI Fei, YU Ting, TANG Yurong, LIN Lin"
Department of Gastroenterology ,the First Affiliated Medical University , Nanjing 210029, China

[Abstract] Objective: The aim of this study was to evaluate the associations between autonomic nervous function and constipation
symptoms,, psychological status and quality of life in function constipation (FC) patients. Methods: The characteristics , psychological
status and heart rate variability (HRV) test of 102 FC patients and 42 healthy controls were evaluated. Then the FC patients were
divided into three groups according to the result of HRV test, the autonomic tone balance normal group, the balance severely
sympathetic tone group and the balance severely parasympathetic tone group. The results of self-rating anxiety and depression scale
(SAS/SDS) , constipation scoring system (CSS) and patient assessment of constipation symptom (PAC-SYM) , patient assessment of
constipation quality of life (PAC-QOL) were compared among three groups. Meanwhile , anorectal manometry and electrointestinogram
parameters were assessed. We also analyzed the potential association of PAC-QOL with ANS function, mental status, constipation
symptoms in all the constipation patients. Results: Compared with the healthy control group, the scores of SAS and SDS in FC patients

increased significantly. HRV test results showed that the abnormal rates of autonomic nervous function were higher in FC patients than
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that in normal controls. Anorectal physiology and intestinal electric activity showed no significant difference among the FC patients

with different HRV. Compared with patients in the autonomic tone balance normal group , patients in the balance severely sympathetic

tone group had higher SAS/SDS scores, higher PAC -SYM score and lower PAC - QOL, especially for the dimension of “physical

discomfort” and “worry/anxiety” of PAC-QOL. The balance severely parasympathetic tone group showed higher CSS score than the

other two groups which maybe correlated with the prominence of depressed emotion. Multiple regression analysis showed that anxiety/

depression emotion and ANS function state could significantly affect the quality of life. Conclusion: FC patients with autonomic

dysfunction are prone to anxiety or depression. The QOL of FC patients correlates strongly with ANS function and emotion, but not

symptoms. Treatrnents such as autonomic adjustment, psychological interventions and central nervous system drugs may have clinical

significance for FC patients.
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LA, AT R BCTHL. U8 R R S
SRR 30 ming C1.C2.C3.C4- BRI HI
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K H Zung’ s £ & [ T 5 38 (self-rating anxiety
scale, SAS) FIHIAR A P &£ F (self-rating depression
scale, SDS) PFAl & #5012 I3 1 J4) £ &AM ARAR
B PSRRI H 20 N30 H 4R, SAS bR E 4>
=50 43 F1 SDS b5 1 73-=53 533 B B A7 18 B 1 £
JE VAR 2, o (DB , A R AR ™
1.3 %itsask

I F SPSS 26.0 F AR HE4T G322 o0 B o IEZS
AT OB DA B AR 22 (3 £ 5) RO,
2 8] 3R HI ST FEAS ¢ K 56, 22 20 1A LU R H
T3 225307 5 i 25 0 A B9 T BORE L AR A2 K (U 433
BOIM(Pss, Prs) 1387 , A 8] L3R H Mann-Whit-
ney U K5, 2240 8] Hb 4Rk H Kruskal-Wallis #6556 ; 43+
GO (n) RV 9350 (% ) 327, 4L IE] HEBER
Rk g ey Fisher i UIE2R7% . K Spearman 734
PRV HRV S80S A ™ d AR B | A SR AR A A= 375 o
2 I AAOCHE . BURKL S, P < 0.05 42257 A 45t

=98
2 # R

2.1 FC & 5 Bt B4l — A4 . SAS/SDS 3 4
VAZ HRV #im) 25 F 69 rh iz

AHFFE S A 102 1] FC H 3% 0 42 1) 4t B o) 1R
A, 3 0 LR AT — R AR SRR T 43 LA J
HRV K255 (R 1) o PRLLAERS M5 & BMI &
LR 2R TG E L (P >0.05), FCAHR
SAS P43 F1 SDS PF43 fay Tt X FRZH [SAS: (43.7 +
8.2) 4y vs. (38.7 = 6.7) 43 ; SDS: (45.9 + 8.3) 4} vs.
(41.0 £ 6.5)57) , Z S A H2EE L (P <0.05),
FC B A ER DRSS & TR IR, 22 551
HET2#E X (P<0.05), FCHEHEH FLk )™
i [) 3 S 55K 7 RN I B2 B 2 5K ) A H R
435K 24%F119%
2.2 RFE HRV 54183 FC % % — A 74+

¥ FCHBEH I HRV 255850 341, Hip 7 3=
Pl i ) 1E 52 58 81 (S /4 : 11/47 ), 7™ Ei i 1)
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SRR ZEIK I 25 01 (B /4 :6/19) o A3l EBAATTRYG ol e S BMI 2R BER 22 S ¥ T g it 3 X
AR PER R K BMI(FR2) . 34IMEERIAFER . (P>0.05),

F1 FCEESERIRE—MER . SAS/SDS TS5 UK HRV 1l 45 R L
Table1l Thecomparison of general information,SAS/SDS score and HRY test results between FC patients and healthy controls

EERND FC# (n=102) fAHEXT B2 (n=42) P

AL, M(Pas, Prs) ] 49.0(35.0,54.0) 36.0(27.8,60.5) 0.436
PR (B 1 ,n) 20/82 13/29 0.190
BMI(kg/m*,X +5) 21.8+2.6 21.6+3.0 0.826
SASFRIEST (41,5 £ 5) 43782 38.7+6.7 0.001
SDSHRUESS (3,7 £ 5) 459+823 41.0+6.5 <0.001
A F= 25K n(%) ] 0.019

Il 1E 59(58) 34(81)

R 1) 3SR 2k T 24(24) 2(4)

T i 1) R A 22k 19(19) 6(14)

R2 BAFCEHEEZER

Table 2 Baseline characteristics of FC patients among different HRV groups

P EE LAY AL T E R 1) AR 2 T E i ) RS A 2 Pl
1EH 4 (n=58) ik 14 (n=19) ik 14 (n=25)
SEWA [, M(Pas, Prs) ] 51(35,54) 35(29,52) 51(45,56) 0.060
P n(%) | 0.780
% 11(19) 3(16) 6(24)
‘8 47(81) 16(84) 19(76)

L4, M(Pas, Prs) | 5.0(2.0,10.0) 5.0(2.0,10.0) 5.0(1.5,10.0) 0.789
BMI(kg/m*,X +5) 21725 213+3.0 223+3.8 0.541
2.3 R FHRV 4 2869 FC & & i 21 M & A % M SN i) INRRENZ22I AN 72 e 51 4P

v, AR ARG e W S R G FE (P> 0.05,33.4),
*3 ARFEHRVHSAHAKFCEZILTERNESHLLE
Table 3 The comparisons of anorectal manometry parameters in FC patients among different HRV groups
P e ST ] PRI ACRRAN A P ) ] SS J Pl
EH#2H (n=58) 5141 (n=19) ik S (n=25)

AT 1SR B [ mmHg, M(Pas, Prs) ] 58.2(51.0,71.7) 65.0(51.0,71.5) 55.0(42.5,63.5) 0.067
AL 1HE LI IS EE (em, % £ 5) 33+1.1 28+0.8 33+1.1 0.305
R EEEE [ mmHg, M(Pas, Prs) | 212.7(180.9,242.1)  209.7(176.9,251.2) 203.3(180.9,244.2) 0.339
G AT HFEERT ] [s, M(Pas, Pss) ] 20.0(15.4,30.0) 18.4(13.2,30.0) 16.3(8.9,30.0) 0.470
HEE I &% % 1 [ mmHg , M(Pas, Pys) ] 41.0(33.5,59.3) 36.0(34.4,49.2) 42.7(36.5,51.4) 0.343
WA IESE T [ mL, M(Pas, Prs) ] 40.0(30.0,59.0) 50.0(43.0,55.0)° 40.0(29.0,50.0) 0.497
VIR R [ mL, M(Ps, Prs) ] 68.0(50.0,100.0) 80.0(65.0,97.5)" 60.0(49.0,79.5) 0.439
HEAE 30 85 R [ mL, M(Pas, Pas) ] 115.0(90.0,150.0) 120.0(87.5,150.0)° 100.0(85.0,110.0) 0.465
KA BB (mL,x + ) 161.8 + 58.0 1472+ 447 134.5 +42.1 0.310

* 2 1 B UANT 32 A SE ARG AT, n=18.,

24 FREHRV 548 FC %% BB p A 425" F (SAS, P < 0.001;SDS, P=0.011) o ™ 5 {s [] 38 JEAif
BEREERE LR 25k 1 0 B SAS PE4> (50.37 £ 9.10) & T H F
E IR IR, 3B A SAS . SDS A Geit2r 253 MPEsk Sy Ia) 15 H 2H (41.95 + 7.86) 43 Fl ™ Hi f 1]
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Table 4 The comparisons of electrointestinogram parameters in FC patients among different HRV groups
o 5 % El}:iﬂjéééiéjwﬁém PRt X [ B 2 2z s 0 [ o e i Pl
1EH 24 (n=54) K14 (n=17) K141 (n=20)

FHeiln AEar IRV, M(Ps, Prs) | 117.0(92.5,198.0) 146.0(75.5,239.0) 96.0(83.0,137.5) 0.157
B (CPM,x = 5) 134+23 13.1+£2.3 12.7+2.9 0.512
B TRIEL WY, M(Ps, Prs) ] 140.0(120.5,182.5)  139.0(109.0,185.5) 119.0(101.5,119.0)  0.104
BiZE[CPM, M (Pss, Prs) ] 11.8(10.1,13.8) 11.2(10.5,12.9) 11.0(10.0,12.9) 0.875
Tk BT HRMEL WV, M(Ps, Prs) ] 107.0(87.5,170.0) 118.0(86.0,231.5) 91.0(78.5,130.0) 0.134
BiZE[CPM, M(Pss, Prs) ] 12.6(11.6,14.5) 13.4(11.0,15.4) 11.4(10.9,12.8) 0.369
B RIELWY  M(Ps, Ps) ] 144.0(120.5,208.5)  142.0(121.5,225.0) 125.0(103.0,163.5)  0.130
WiZE[CPM, M(Pss, Prs) ] 11.50(10.7,13.6) 11.5(10.5,14.8) 10.7(10.2,12.0) 0.654
[ BAT PRI WV, M(Pas, Pss) ] 107.0(84.5,151.0) 158.0(78.5,249.5) 91.0(74.0,117.0) 0.176
B (CPM % + 5) 13.2£2.1 13.2+£25 121+1.7 0.298
Bl PRIELY,M(Ps, Prs) ] 147.0(126.0,218.5)  149.0(127.5,226.0) 126.0(104.5,158.5)  0.102
B[ CPM,M(Pas, Pys) | 11.0(10.4,14.0) 11.4(10.2,14.2) 10.9(10.0,12.1) 0.861
H B/HT RIELRV, M(Ps, Prs) ] 121.0(92.0,193.0) 158.0(79.5,255.5) 95.0(74.0, 112.0) 0.067
B[ CPM, M(Pas, Prs) ] 12.7(11.3,15.1) 12.3(11.2,14.5) 11.9(10.9,12.2) 0.068
Bl RIELRV,M(Ps, Prs) ] 150.0(134.0,217.0)  151.0(127.0,219.5) 136.0(110.5,153.0)  0.150
B[ CPM, M(Pas, Pys) ] 11.2(10.5,13.5) 11.6(10.2,13.5) 10.8(10.2,12.6) 0.723

CPM: ¥X/min,

607 pr | 60 .
T T
—_—
& 404 & 404
wn 98]
7 20- 7 20-
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E1 AEHRVSAMFC 2EEE IEBITES L%

Figure 1 The comparisons of anxiety/depression scores in FC patients among different HRV groups

R AZ B 2k S AL S (42,54 £ 5.60) 41, 22 5+
HEI R L (P <0.01), =5 32 Bl 225Kk 11
YA SDS PE43 1R T H FE 025K I ) 1E 5 41 A%
HBH[(50.47 + 11.18)4) vs. (44.08 +7.32)43,P<0.01],
7 A 1) ) A 225k AL SR RS T
$1(50.47 = 11.18) 43 vs. (46.71 £ 6.42)%3,P > 0.05,
B, B AR ™ AR (CSS P41 ) : 34
) 2 25 5% (P=0.03 ) , ™ 5 f [1] l] 52 JEept 285K 7

15341 [18.0(16.0, 19.5) 43 | 1 T 7™ H i 1] 22 JE Aif
255k J14116.0(15.0, 18.0) 4> 1H1 [ 4 289K 1 0w
] 1EH 4116.0(14.0,18.0) 43 |, Z A G it 2 X
(P <0.05) ;1 3 4[] # PAC-SYM 22 #4027
X (P>0.05), HiEFE(PAC-QOLPES) : 5 H £
2251 i 11 15 55 AELAR EL , 7™ 5 [ 38 B 225K g
AR AT T 2, R AE AR AR TR RN 4
DR PIANYERE (P <0.05,35),



A3 EE AW
202344 A

FRENL,ZE W, K, AR B M TRE S TR PR AR R I ACTE IR YA D AT [T ].
B ERICE A (F ARBRERR) ,2023,43(04) : 510-517 + 515 -

£S5 AFEHRVHS/AHAHFCEZENTERE . EFHRELE

Table 5 The comparisons of constipation severity and quality of life in FC patients among different HRV groups

- T Sl ] T ) S8 S 45 T i) ) A SR Pl
IEH 2 (n=58) 14 (n=19) TSI (n=25)

CSS[S,M(Pas,Pss)] 16.0(14.0,18.0) 16.0(15.0,18.0) 18.0(16.0,19.5) 0.030
PAC-SYM(/},x +5) 1.6+0.3 1.7+03 1.7+04 0.253
REFSRER [ 53, M(Pas, Pss) | 1.0(0.8,1.3) 1.3(1.0,1.5) 1.0(0.6,1.3) 0.095
BEWRER [ 5, M(Pas, Pss) | 0.5(0.3,1.0) 0.7(0.3,1.0) 0.7(0.3,1.0) 0.171
EVEIR[ 43, M(Pas, Prs) | 2.6(2.3,3.0) 2.6(2.4,3.0) 2.6(2.4,3.0) 0.868
PAC-QOL[ 3, M(Pss, Pss) ] 1.5(1.1,1.7) 1.9(1.6,2.8) 1.6(1.3,1.9) 0.002
WRARASIE [ 53, M(Pas, Pss) | 1.8(1.3,2.3) 2.3(1.8,2.8) 1.8(1.5,2.0) 0.004
DR 2 ANIE [ 3, M(Pas, Pis) | 0.9(0.6,1.2) 1.0(0.8,2.4) 1.0(0.8,1.7) 0.116
RO EEIEL 53 M (Pos, Prs) | 1.2(0.8,1.5) 2.3(1.3,2.8) 1.3(0.9,1.7) 0.001
W7, M(Pas, Pss) ] 3.0(2.8,3.6) 3.5(2.8,4.0) 3.0(3.0,3.8) 0.288

&6 FCEEHRVSH5SAS/SDS fEf = ERE MR & FREMNBEXES
Table 6 Correlation analysis of HRV parameters with SAS/SDS, constipation severity and quality of life in FC patients

(r)

g SAS SDS CSS PAC-SYM  PAC-QOL  HRIAAE  #honOAE  HOfE WEE
HF -025" -0.20° 0.22" -0.09 -0.12 -0.17 -0.07 -0.17 0.12
LF/HF 0297 016  -021° 0.02 0.22° 0.16 0.34 -0.05

‘P<0.05,"P<0.01,

2.5 FC#FHRV AHL £ ARFES ARAL ™ E
A2 E VB 7 FU 2 0 A8 RS

HF 5 SAS . SDS #4521 A0 3¢ , $2 7R £ I Al
115 25 ] e 5 A 1 A E B 2 T MR AT OC s HE FI
LF/HF 55 CSS P43 43 il 52 1E A7 & I AH 56, 1 5
PAC-SYM P43 TCAH G , 2R B [ 3244 28 ™ 2 i 1) )
A& JEA 28 8 7 1) R (R RE R B R, X (e A AR
Y EWESZ AN TR ZL s LF/HF 5 PAC-QOL 243 DL 2
WRAAASSE HHO R BN B S T E AR G (32 6) L 3R
3 i 2 Al 1) S8 a8 28 5K 7 10 (58 il S8 5 FH O A T
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