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Abstract

Objective: To explore the correlation between Parkinson’s disease (PD) and cardiac autonomic
nerve function damage. Methods: Computerized searches were conducted in Pubmed, Embase,
Cochrane Library, Web of Science, CNKI, Wanfang, and VIP databases from their inception to No-
vember 25, 2023. Two reviewers independently screened the literature, extracted data, and evalu-
ated the risk of bias in the included studies. Meta-analysis was performed using RevMan 5.4 and
Stata software. Results: A total of 17 studies were included, involving 404 patients with PD and 430
healthy controls. The meta-analysis results showed that the HF [SMD: -0.28, CI (-0.53, -0.03), P =
0.03], TP [SMD: -1.31, CI (-1.74, -0.88), P < 0.001], RMSSD [SMD: -0.84, CI (-1.06, -0.62), P < 0.001],
SDNN [SMD: -0.45, CI (-0.70, -0.21), P < 0.001], and pNN50 [SMD: -1.21, CI (-2.29, -0.13), P = 0.03]
of patients with PD were all lower than those of the control group, while there was no statistically
significant difference in LF [SMD: -0.17, CI (-0.55, 0.22), P = 0.40] and LF/HF [SMD: 0.04, CI (-0.54,
0.62), P = 0.10] between the two groups. Conclusion: The HRV of patients with PD is significantly
lower than that of normal healthy individuals, indicating a connection between PD and cardiac au-
tonomic nerve damage.
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2. AREH®
2.1. ZERIRIR

5 ALK Z Pubmed. Embase. Cochrane Library. Web of Science. ' [E 41 (CNKI). i Jj(Wanfang).
Y (VIP)ER . R I AW E 2R 2023 4 11 H 25 H. RAFEEAZ G B BRI, FFReE
AN FVECHE e AT FE LR B . 930K 2R 1A B4% Parkinson Disease Idiopathic Parkinson’s Disease+ Lewy Body
Parkinson’s Disease. Primary Parkinsonism. HRV. heart rate variability 25 . = SR 208 G FE 4R 17
EARE. RBURE. HEAR. DR, LR,

2.2. IANSHRIFE

2.2.1. PANFRE

(1) BRFERAL: BIx AT . (2) WRA R SLIGUU N2 W PD 83, ¥ Hoehn-Yahr
(H&Y) 7 <2 B Eifs <2 45, TR R AR, (3) 45Rifats: © FuddRbr(RIELE. 17—
fEAX#{A): HF. LF. LF/HF Al TP; @ Iig#E4F5: RMSSD. SDNN A PNN50.

2.2.2. HERRdRfE

(1) WFFEN 58 304 Hodth | L0 2 D RES B AT BE IR 52 HRYV BIZ5%0. (2) WF 50 R ¥ B il BEXT
M. 3) BEKRE. (4) MEs. 28R, A0S0, SR, (5) Hdl A4 s Ie Va2 BT 5 2
FIF 5T

2.3. XHIHIES FRHEE

iz ] Endnote X9 AR NN SCHRIEAT K5 TRk . 2 AWFICE ML AT SCBR R 52 I, B A
Gi—EHZHE =TT BIBREESCERE, BRI EAR R, HERR R ARG SR, P e S R A
SCHAT IR, BT INSCHER . FRHREIUN RASEE —EH . RREM . T Wl ERTER. PifE
Kh, B iss. iR eeel, DIESAREZE R, AR & BB AR dER, KA SD
=sx SQRT (N )T s 2 . EHWFFASR S A ER Y A2 A EE, R Luo Z5[7]F1 Wan 25814k 15 1975
EE AR

2.4. REVN

RAEAL-R /R - 2 KR (Newcastle-Ottawa scale, NOS), XTNNPIHFFLHEAT & IFT . NOS &3t
3IAYERE 8 NKH, BN 9 A, 4~6 S ATTEERENTL, >7 o ERET . AR TR E VPN A
BTN RS TERG, A r 8,  MZBe BlAE B 55 = J7 Ab

2.5. Gt

J.F] Revman 5.4 Fl Stata 15.0 AT Meta 34T, ABEFLZE R iEbr it R TR, &80 & DR
BB ZE(SMD)ER 7R, X TEfiliTHPA 95% B 15 X [H](95%CNH R, RN &I I KHEAN o =0.05. K O #
BT PRI T RS R SR, 24 P > 0.01 F1 2 < 50%, JCSJmtE, SRR SN B R AT A IRk
Rigr#rs 4 P<0.01 F1 P>50%, fAESmite, RABENIRS AR AT & IR 80N 708 . 4 55 (B A7 AE 57 o
PERF, Db S tEkIE . FURSFEIRT Egger RS0 VPAL FTAN N SCHR B 7E K R fmfas, L P > 0.05 4
AAEAE R BN o KB — G BRI T U A, DR 2 5B BRI R B 2 PR S i v, [R5tk
VAL meta 73BT 45 R R AEPE
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VIR FLIRIG A SCHR 1307 5, .35 PubMed (n=178). Embase (n =387). Web of Science (n = 415).
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Figure 1. The process of literature screening
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3.2. MEAREFHERFMN

A4

BIBRSCHR(n=114), .

AFE N AFHE (n=86)
H4 R E(n=2)

TC IR R 2 (n=22)
ToiERAG 4 (n=4)

BT FCRAGAN 17 TR TL, R PF 8 e DA b o SINSTRREEASRF AL W% 1.

Table 1. General data table outcome indicators: O HF; @ LF; & LF/HF; @ TP; ® RMSSD; ® SDNN; () PNN50;
Data are presented as mean + standard deviation unless otherwise noted. #: expressed as the median; na: Not reported

* 1. —RERRER/ER: O HF; @ LF; @ LF/HF; @ TP; & RMSSD; © SDNN; @ PNN50; i1t

B = EERRARRRIERERE; #: UPLUBRT; na: RRE

e FRS) ks
o . I - bk
N gl YW py MR NOS
ST A % A o W W9
W S AL T
Kallio, 2000 [9] 50/20 5524 60+9 56+12 56%  49% 21418 17+£0.7 ®®%©@ SEI 7
Haapaniemi, 2001 [10] 54 47 61.4+10.9 59.6+£9.4 59%  68% 1.7+1.6 1.5# O@® Keif 7
Pursiainen, 2002 [11] 44 43 62.6+10.2 60.4+9.2 59%  67% 1717 1.8£0.6 0] K 8
Devos, 2003 [12] 10 10 59.5+5.1 61.2+6.1 60%  60% 1.5+1.1 na [OOE) K 8
Bouhaddi, 2004 [13] 9 9 61+10 63+7 67%  78% 12404 1+04 LRE® S 7
Kallio, 2004 [14] 19 20 58.2 55.6 6%  45% 1.8+£2.0 1.5 DORE®® Kl 8
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Buob, 2010 [15] 7 7 50+5 50+5 57%  43% 4+2 1~1.5 ®® RSy 7
Oka, 2011 [16] 20 20 68.7+8.2 67.7+8.5 35%  30% 1.4 1.95 [0EE) S 7
Liou, 2013 [17] 26 23 66.85+1.66 6483+176  62%  43% 2.6 1.31 [O0)] Je I 8
g, 2013 18] 12 50 na 61.9+8.8 na 60% na 1~1.5 D2EB® KIrF 6
Asahina, 2014 [19] 50 20 64.2+8.9 63.6+7.9 56%  50% 1.8+1.4 1.62+0.69 [OOE) I 6
Strano, 2016 [20] 18 18 59.3+10.5 na na na 1.3£0.7 Na LRE® S 5
Yoon ,2016 [21] 27 23 64.1+5.1 63.2+7.1 55%  52%  1.59+048 Na ®®%@® SN 7
Rocchi, 2018 [22] 17 12 683+7.9 69.4+733  65%  67% 23+18 1~2 OE) S 7
Matei, 2019 [23] 30 20 63.2+3.47 61.84+354  60%  50% na 1~2 @@%@)@ RE I 7
Arnao, 2020 [24] 18 18 55.6+8.8 55.6+8.8 50%  50% 5.0+4.7 1~2 66 Kt 8
ATk, 2023 [25] 23 66 67.61+7.18  66.67+9.83 na 50% 1.80 + 0.86 1.01 +0.00 O@B®® Kl 7
3.3. Meta SR
3.3.1. HF

AN 15 FESCHER[9]-[14] [16]-[23] [25]3%55 T HF, L4\ 379 i 58250 405 IR R, &0 T IAELE 5
J (P =81%, P<0.001), KBNS 34T 7047 - 4558 2R, PD B3 1) HF K T-XF FZH[SMD: —0.44,
CI(—0.80,—0.09), P=0.01], %R EAH G238 L. Egger M¥(P=0.273) 87 & 78 2 (M ARFEAE BT B 1 K
R RAZE—5IBRVE LR —DUFE 9], AN ST 7T 2 18] i 57 53 14 B 5 BRI (22 = 59%, P = 0.003),
{HEE R PD B 1 HF T XHIRZH, [SMD:—0.28, CI(—0.53,—0.03), P=0.03], S04 & B 7%
SR AAREE, WA 2.

Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgrou: Mean SD Total Mean SD Total Weight IV, Random, 95% CI 4E4} IV. Random, 95% ClI
Kallio 2000 315 172 20 37 136 24 52% -3.52[-4.50, -2.55] 2000 -
Haapaniemi 2001 312 432 54 367 387 47 7.8% -0.13[-0.52, 0.26] 2001 -
Pursiainen 2002 181.75 164 44 253.39 138.82 43 7.6% -0.47 [-0.89, -0.04] 2002 ™
Devos 2003 165.15 86.26 10 1453 76.43 10 56% 0.12[-0.76, 0.99] 2003 -
Bouhaddi 2004 83 144 9 87 177 9 54% -0.02[-0.95, 0.90] 2004 -1
Kallio 2004 2416 532 19 2877 7.31 20 6.7% -0.70 [-1.35, -0.05] 2004 -
Oka 2011 22 19.8 20 207 174 20 6.8% 0.07 [-0.55, 0.69] 2011 T
Fifgig 2013 8.63 202 12 1168 4.85 50 6.7% -0.67 [-1.32,-0.03] 2013 ]
Liou 2013 4994 159 26 51.92 21.87 23 71% -0.10 [-0.66, 0.46] 2013 -
Asahina 2014 122.4 304 50 521 49.8 20 7.2% 0.27 [-0.25, 0.79] 2014 T
Yoon 2016 103.4 785 27 199.1 1101 23 6.9% -1.00[-1.59, -0.41] 2016 -
Strano 2016 30.44 21.01 18 4331 18.56 18  6.6% -0.63 [-1.31,0.04] 2016 ]
Rocchi 2018 53.23 19.34 17 3874 17.28 12 61% 0.76 [-0.01, 1.53] 2018 —
Matei 2019 283.72 241.97 30 530.54 226.5 20 6.9% -1.03 [-1.63, -0.43] 2019 -
{14 2023 104.83 48.24 23 109.11 39.51 66  7.4% -0.10 [-0.58, 0.37] 2023 B
Total (95% Cl) 379 405 100.0% -0.44 [-0.80, -0.09] .

Heterogeneity: Tau? = 0.38; Chiz2 = 73.11, df = 14 (P < 0.00001); I> = 81%

Test for overall effect: Z = 2.44 (P = 0.01) 4 -2 0 2 4

Favours [experimental] Favours [control]

Figure 2. Forest plot for HF
2. HF BOZRHKE

3.3.2.LF

AN 15 R SCHER[9]-[14] [16]-[23] [25]14 s T LF, LN 379 il 5 A 405 IR R, &0t FCIRIAE(E =
JRPEP = 84%, P < 0.001), KFABHLNARRIBET /00T, 2R E/R, PD &N LF S04 Mt, =R
TGt L [SMD: —0.17, CI (-0.55, 0.22), P =0.40], .14 3.

DOI: 10.12677/acm.2025.1541223 2643 Il PR 2 2 3t


https://doi.org/10.12677/acm.2025.1541223

XA E

Experimental Control Std. Mean Difference Std. Mean Difference

r r Mean D Total Mean D Total Weight 1V, Random. 95% Cl 4E 1V, Random. 95% Cl
Kallio 2000 431 2.29 20 39.8 11 24 6.4% 1.86 [1.14, 2.58] 2000 T
Haapaniemi 2001 607 691 54 764 570 47 7.5% -0.24 [-0.64, 0.15] 2001 -1
Pursiainen 2002 405.48 407.7 44 650.78 493.92 43 7.4% -0.54 [-0.97, -0.11] 2002 -
Devos 2003 638.1 308.99 10 5748 257.2 10 5.7% 0.21[-0.67, 1.09] 2003 T
Bouhaddi 2004 115 99 9 205 132 9 5.4% -0.73[-1.70, 0.23] 2004 /T
Kallio 2004 42.55 2.09 19 4157 2.68 20 6.7% 0.40[-0.24, 1.03] 2004 I
Oka 2011 127 112 20 257 218 20 6.7% -0.74 [-1.38,-0.09] 2011 -
Liou 2013 50.06 15.9 26 48.008 21.87 23 7.0% 0.11[-0.45, 0.67] 2013 T
Fifglg 2013 11.59 2.66 12 1715 6.08 50 6.6% -0.98 [-1.63, -0.32] 2013 -
Asahina 2014 128.7 2401 50 117.7 91 20 71% 0.05 [-0.47, 0.57] 2014 T
Yoon 2016 69.56 21.01 18 56.69 18.56 18 6.5% 0.63 [-0.04, 1.31] 2016 [
Strano 2016 91.8 68.1 27 1853 91.2 23 6.8% -1.16 [-1.76, -0.55] 2016 -
Rocchi 2018 4676 19.34 17 6124 1726 12 6.2% -0.76 [-1.53, 0.01] 2018 /]
Matei 2019 333.2 2884 30 7239 3482 20 6.7% -1.23 [-1.85, -0.61] 2019 -
1 i i 2023 192.02 95.98 23 143.95 7277 66 7.2% 0.60[0.12, 1.08] 2023 -
Total (95% CI) 379 405 100.0% -0.17 [-0.55, 0.22] ?
Heterogeneity: Tau? = 0.48; Chiz = 88.15, df = 14 (P < 0.00001); I = 84% 4 2 5 2 jt

Test for overall effect: Z = 0.84 (P = 0.40) Favours [experimental] Favours [control]

Figure 3. Forest plot for LF
3. LF B9FRKE

3.3.3. LF/HF

AN 11 R SCHR[9] [12]-[14][16][18]-[23]3k 4 T LE/HF, FL40N 232 il Al 226 Hixt R, &0 58 A
TELE S AP = 88%, P<0.001), RAIBENLRSBIAY AT 73 br. 45927, PD B[ LF/HF 5% RAAH
tb, ZRIG 2w X[SMD: 0.04, CI (—0.54, 0.62), P=0.10], .4 4.

Experimental Control Std. Mean Difference Std. Mean Difference

r r Mean D Total Mean D Total Weight IV, Random, 95% Cl fE4} 1V, Random, 95% ClI
Kallio 2000 1.54 0.19 20 1.13 0.07 24  85% 2.92[2.05, 3.79] 2000
Devos 2003 5.75 3.67 10 57 26 10  8.5% 0.02 [-0.86, 0.89] 2003 -1
Kallio 2004 1.83 0.41 19 1.58 0.45 20 9.3% 0.57 [-0.07, 1.21] 2004 _'_
Bouhaddi 2004 6.5 12.9 9 84 93 9 83% -0.16 [-1.09, 0.76] 2004 T
Oka 2011 0.61 0.29 20 1.55 1.17 20 9.2% -1.08 [-1.75, -0.41] 2011 -
Eifgig 2013 139 04 12 156 04 50 9.3% -0.42 [-1.05,0.21] 2013 T
Asahina 2014 1.88 1.45 50 34 238 20 9.6% -0.85[-1.39, -0.32] 2014 -
Strano 2016 4.04 3.37 18 1.91 1.79 18 9.2% 0.77 [0.09, 1.45] 2016 -
Yoon 2016 09 04 27 12 07 23 9.6% -0.53 [-1.10, 0.04] 2016 ]
Rocchi 2018 117 0.9 17 21 144 12 8.9% -0.79 [-1.56, -0.02] 2018 |
Matei 2019 1.79 0.97 30 1.59 0.37 20 9.6% 0.25[-0.32, 0.82] 2019 I
Total (95% Cl) 232 226 100.0% 0.04 [-0.54, 0.62] ’

Heterogeneity: Tau? = 0.83; Chi? = 80.04, df = 10 (P < 0.00001); I? = 88% ; f T t t

S _ -4 -2 0 2 4
Test for overall effect: Z = 0.14 (P = 0.89) Favours [experimental] Favours [control]

Figure 4. Forest plot for LF/HF
4. LF/HF BIZRIKE

3.3.4. TP

AN 4 RS SCHR[13] [14] [20] [2114k T TP, FEGIN 73 5 A0 70 FI%F I, S0F 50 ()7 S MR (2
= 86%, P < 0.001), RHFEHLRNVAR AT 8. 450 E7R,PD B35 1 TP SXTHEAALL, =R
= [SMD: —0.82, CI(-1.78,0.15), P=0.89], WK 5. SUSMAHTRRFFRMRIE, ZB—I5[14])5,
YN IR 5T 22 18] 57 5 P B B AR (12 = 0%, P=0.48), & 3T 545 R~ PD & 1 TP AR T X & LH [SMD:
~1.31, CI (-1.74, -0.88), P < 0.001], ZRA G5 E L. XARERH T Kailo 5 AP FT[14]% KB
B, REWHFFL[13] [20] [21KFH ER I E S S ZE R

3.3.5. RMMSD

ZIN T RS SCHRIO[15] [18][21][23]-[25]4k 45 7 RMSSD, L4 167 14 H%%%u 239 fFIXFHE, BT
FEREA 2 (P =39%, P=0.13), XA EESNAETEAT 0. 2587 ER, PD B RMSSD KT Xf &
H[SMD: —0.84, CI (-1.06, —0.62), P<0.001], ZREAHG %=X, WK 6.
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Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% ClI
Bouhaddi 2004 369 231 9 896 663 9 224% -1.01[-2.01,-0.01] ]
Kallio 2004 316.33  70.66 19 286.83 64.64 20 26.1% 0.43[-0.21, 1.06] ™
Strano 2016 983.5 1,130.2 18 2,540.2 1,580.4 18  25.4% -1.11[-1.82, -0.40] -
Yoon 2016 2778 1917 27 7893 4123 23 26.0% -1.61[-2.26, -0.96] -
Total (95% CI) 73 70 100.0% -0.82 [-1.78, 0.15] P

Heterogeneity: Tau? = 0.83; Chi? = 21.21, df = 3 (P < 0.0001); I> = 86%

Test for overall effect: Z = 1.65 (P = 0.10) 4 2 0 2 4

Favours [experimental] Favours [control]

Figure 5. Forest plot for TP

& 5. TP B FRFKE
Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean _SD Total Mean SD Total Weight IV, Fixed, 95% CI fE4} 1V, Fixed, 95% CI
Kallio 2000 286 254 50 393 134 55 27.9% -1.08 [-1.49, -0.67] 2000 =
Buob 2010 18 6 7 33 1 7 3.0% -1.58 [-2.84, -0.33] 2010 —
F g 2013 219 54 12 28 91 50 11.4% -0.71[-1.35, -0.06] 2013 -
Yoon 2016 192 93 27 412 341 23 13.7% -0.90 [-1.48, -0.31] 2016 -
Matei 2019 369 147 30 431 86 20 14.3% -0.48 [-1.06, 0.09] 2019 /7
Arnao 2020 24.9 7 18 259 77 18 11.0% -0.13[-0.79, 0.52] 2020 e
Al 1 2023 23.65 7.81 23 3248 8.08 66 18.7% -1.09 [-1.59, -0.59] 2023 -
Total (95% CI) 167 239 100.0%  -0.84 [-1.06, -0.62] L 4

i Chi2 = - - . |2 = 399 + +
Heterogeneity: Chi? = 9.79, df = 6 (P = 0.13); I = 39% 4 2 0 2 4

Test for overall effect: Z = 7.58 (P < 0.00001) Favours [experimental] Favours [control]

Figure 6. Forest plot for RMSSD
6. RMSSD HIZR#K[E]

3.3.6. SDNN

AN 10 FESCHR[O]-[11] [14] [15] [18] [21] [23]-[2514k 75 T SDNN, g\ 284 {5 2% F1 349 il %} i,
I TA) 7 T 1 Y. 3 (1P = 83%, P=0.004), RHBENLRSBA AT 73 b . 45 R 7R, PD B2 ¥ SDNN K
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Test for overall effect: Z=2.91 (P = 0.004) -‘,t: 2 0 2 4
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Figure 7. Forest plot for SDNN
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3.3.7. pNN50
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Figure 8. Forest plot for pNN50
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