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H E

HE: BEEYHEHRRE (Parkinson’s disease, PD)MIEH A 7 & AR 4% A 1E (Atypical Parkinsonism,
APS)Z AR RFB YK T ERREREMAXRNRESE, HoTTRIARKHEXER. 7 ANEH
PD#E& 384, APSEE 356 . st AN D ZREL KL IERE R, RAZG —HERRITERRE =54 (Unified
Parkinson’s Disease Rating Scale, UPDRS 11I). MR [&#85 ¥ & B3R (Voice Handicap Index, VHI). &
/R4 [ & 3R (Hamilton Anxiety Scale, HAMA). % /R H & 3 (Hamilton Depression Scale,
HAMD). ZEH¢F|/RINFITEAEE R (Montreal Cognitive Assessment, MOCA). RS BEMREREER
(Mini-mental State Examination, MMSE). H&#8)% % 57 &3 (Parkinson Fatigue Scale, PFS). U{&E &
EROTEHNRESHHER: /i/s /u/s /v/s Jo/s Je/ Ja/~ [s/~ [zh/. Jer/, {EFHPraats ikt
REETENRESH. EH(F0). FiR(Loudness). HFHMI(Jitter). FRIEHIE (Shimmer) KM
(Harmonics-to-Noise ratio, HNR). A 02 BEpHIE R EDESR A R 7Rl EiMann-Whitney URS:, A
AR ERESH LKA Mann-Whitney Ut %, 4 [EZR R ESH 5 RRRER T Spearman
MRS . 4R IBRER T B, PDEE SAPSEETEUPDRS 111434 . MOCATE4;~ MMSEfS 41
HAMA784} . HAMDAR 43 KRR T K ZR A Gt ¥ B X (P < 0.05). LT o E KR ESHEKFAEPD
FMAPSHZ 7B Gt ¥ZE R (P < 0.05): /i/« /u/~ /v/~ /s/~ /zh/KIFOE, /u/ /V/~ /o]~ Je/~ S/~
/zh/. Jer/HJitter{E, /i/~ /u/~ /v/~ [0/~ e/~ /s/~ /zh/KIShimmer{E, /er/HJHNR{H. HFiEK
NEFHAR LG T FER(P > 0.05). PDEFRESHBRNSINMTIGE. BITRE. EHFREF MR
P, APSEERBFTSHZNENMIIRE. ARE%E. BEMABAEMERE. 4k 5 oERFo.
Jitter. Shimmer. HNR{E7EPDRIAPSHISAHFHEEER X, PDRIAPSRESH T 5 IEZSIE
RE—EHRME

XKigid
HEHRW, FERBMESRESE, oF, E2M, REM, EHMM, ERE

TEEH .
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Abstract

Aim: The objective of this study was to explore the Voice Acoustic parameters related to vowel and
voice quality that are discriminatory between early primary Parkinson’s disease (PD) and Atypi-
cal Parkinsonism syndrome (APS), and to analyze the possible clinical correlates of the phase.
Methods: A total of 38 patients with early primary PD and 35 patients with APS were included.
Demographic and clinical data were collected, including the Unified Parkinson’s Disease Rating
Scale Part III (UPDRS III), Voice Handicap Index (VHI), Hamilton Anxiety Scale (HAMA), Hamilton
Depression Scale (HAMD), Montreal Cognitive Assessment (MOCA), Mini mental State Examination
(MMSE), and Parkinson Fatigue scale (PFS). Voice parameters of the core vowels were collected,
such as /i/, /u/, /v/, /o/, /e/, /a/, /s/, /zh/, /er/, and extracted Fundamental frequency (FO0), In-
tensity, Jitter, Shimmer and Harmonic to noise ratio (HNR) by using Praat analysis software. The
demographic and clinical data were analyzed by Chi-square test or Mann-Whitney U test, and the
vowel voice parameters were compared between groups by Mann-Whitney U test, and Spielman
correlation analysis was performed between the differential voice acoustic parameters and clini-
cal characteristics. Results: The analysis of clinical data revealed statistically significant differ-
ences between PD patients and APS patients in UPDRS III score, MOCA score, MMSE score, HAMA
score, HAMD score and presence of urinary frequency (P < 0.05). The following vowel voice para-
meters were found to be statistically different between PD and APS (P < 0.05): FO values for /i/,
/u/, /v/, [s/, [zh/, Jitter values for /u/, /v/, /o/, e/, /s/, /zh/, Jer], [i], Ju/, v/, [0/, /e[, [s], /zh/
Shimmer, and HNR values of /er/. There was no statistical difference in voice intensity between
groups (P > 0.05). Changes in voice parameters were correlated with cognitive function, motor
function, and fatigue status in APS patients and with cognitive function, anxiety, and autonomic
function in APS patients. Conclusion: F0, Jitter, Shimmer, and HNR values of some vowels are im-
portant in the differentiation of PD and APS, and changes of voice parameters in PD and APS are
correlated with some non-motor symptoms.
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1. 518

A 4= A% (Parkinson’s Disease, PD) & —F i {4 #1282 R GLIB AT 1500 , K20 90% 1) B A7 70K B i [ 1],
Pl KB A Wi PR S AE 2 228 H DDA 55 D RE ) St W 3R [2] o A < AR 0 3 1) 8 7P e R A (45 13 5 R A A
WG, PPIR SRS 2 . W EEREL. WS RS AR RUUEEYE 2 B8], Hp, B
B RS LE B Bt DG RIU[4]. 16 B AT AR BUE ZSHOH I S AR T 2 W . PRAG RIS )
(AR G EEAMMES] [6] [7]. CAEYEXNMERN . £ RABEAMMIAT I ERRE ) S &R AT A
ST, AT IRZEER B LEALSI[8]. JF A4 R 4% G 1k (Atypical Parkinsonism, APS) [ WARFAE /&
B DA B FD A RE, AR 2 W, # LR BRI AR A WL, TR P A 2 BB R
L7, G PRI R, ARG PRAEARAE B SRR 500 4 A% S [9] o ASHI U8 Bl & 70 BT AR % PD
1 APS B8 IR B SHOAT Z T, A BT R IAT BE 1205 51148 501 75 A A

2. EREHE
2.1. ¥

2021 fF 6 H % 2022 4 10 H, B2 T IR K5 R WERH 112 A be 3, 045 38
PD &35 135 5] APS & . gIANbr#E: 1) PD BHFRTE 2016 4 H AL AW K2 Wibr#E[10], APS &
T2 W AR N BRI SS & 2 Wi fE . U RE SR B AR SR E MR IR AR IR R AT s 2) A& TT
JE R FF] Hoehn-Yahr (H-Y) 7> BI7E 1~2.5 #i; 3) WfE/NT 3 4F. HEBRbrdE: 1) WHMEIA B A 40 s
ABATAHR T AR W07 SR B EII0TT: 2) AEHIM A W ) BEANRERC & 78 sk & AT
%5 3) BAHANFBORE FEASEN, WIEA TP RGUR G S W R SRS, 4) B H AT
2.2. A&

22.1. BRI

FH AR 22 AR R TN 5230 58 38 DL N R VPl

TH FE BN FEATI 2RI S 400 25 & VPN B 3R 128 =38 8 SR AL (UPDRS 1), 5273 108 435
H-Y 43845 5 0 3. 1AL 15 H5. 2 3. 2.5 3. 3 AL 4 M. 5, EEAN MR A S XU i ik A2 R AR
FE SPETRRASRERE; AW B A RIHEE, PTINESE H-Y s 2.5 . B IIRA. EAR
5 HLiEE UPDRS | H# 5 10 R AIES 11 m) 74

I % [ fi 45 %52 (Voice Handicap Index, VHI)2& H fiE W N i) Ik S kaig BiFER e —, WIh
RE AR, AH ATV 1R ) OO AR VE BRI R, 3% 30 AN, 5 AMEZSIEE: 0~4 434
FoREA S R B &%, AR, BOTEETE 0-120 4.

U IR A FE B (Hamilton Anxiety Scale, HAMA) 2 Il R VE il A iR FEE (0 B 3%, 59 > 14 0k
INEERELE, 195 SRR R IEAK.

P RN & 2 (Hamilton Depression Scale, HAMD)J2 Il R PEAG HIAFL EE i &8, 84 > 17
Iy FNAFESNR, 155> SHIARFE R B A SC.

SER R R AT & % (Montreal Cognitive Assessment, MOCA)VESE FITA S4TSR A48T & ST, #h
TIhfE 1012 EE . MR EYELLUSATERE R HT. #57> 30 4, W2 HE EBRI R4 T 12 SE LR
145, 1945 >26 0 NIEH .

faT RS PR A5 46 A B % (Mini-mental State Examination, MMSE)t /& ¥4\ &I DhRE I FH T H, 62>
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30 73, DA FAESLVCABAAE NI DI ReRRnG: CEZE BERIT D <17 70 DNEHEZRE W <20
o FE RV EHEZRETD <245, B0 5INNIIRE RS 2 k.

W 4= A% 993 % 57 5 % (Parkinson Fatigue Scale, PFS)=E ZLii i w235 H o AL i e 5 (1) = WL A2 FL 57
X AT O BR A VAT VAl 543 80 43, 194y 5% SRR B IEAE K
2.2.2. BESRRES VM

B BEEEEE LR ICERISCT: il luls NI fol. fels fal. Isls Izhl. ferl,

S BN LR A, BT 40 4 01, fiHE LSk R - R - Praat #pF
ENEEES, RFERPERN 44,100 Hz. S350 S IEFE AL, 2250 XEEME S 10~15 JEK . Biis
AR T B S, AN S 3 .

SRR A Praat 750 BT AR LS SO E IR S S BAEILSN(FO). &5, FEARE Jitter)
PRIEMEHT (Shimmer). %1 EL(HNR) o

2.3. GiitFAbTE

K SPSS 21.0 #f4. AEIEZS /A BERHII TR ZERHH M (P25, P75)3K 7, 4] LR A Mann-Whitney
U K56, AEIEZS A0 T 5050 RIS 4 T0RER AL (n) FI E 23 (%) R, A EBCR F-R TR B (N 5
BUNT 5 BSR A Fisher #EH1636). BESE S InRFSFMEAH YEWT 70K Spearman A< RE M. Al
JKHE o =0.05,
2.4. RIBHLE

AWFFIR K BN IMC PR R itk bS5 KYLL-2022LW020.
3. &R
3.1. PD ¢HF0 APS LA A O FERI AR B O ERIER

AZH PD i35 39 5, APS i3 35 . WZH IR g R A 7 (UPDRS 1N1). A1 TIRERS 73 (MMSE).
FEBAIRS 7 (HAMA T HAMD). W8 & 1 E 1970 (VHI) SRR LA Gt Z 57 (P < 0.05).
PRI N 1A 20 O 83 22 5P > 0.05) . L 1.

3.2. PD ¢AF1 APS HR E S ¥E B E R4

fil~ luls NI Isl. 1zh®) FO 1E, fuls WIS fol fel< [sl< [zhl. ler/f) ditter /&, [i/< lul< I, lol. lel.
Isl Izhif¥) Shimmer 18 DA 7E/er/ ) HNR {E/E P2 1] (¥ 22 A Gt F (P < 0.05). L% 2. H i K/ME
PD M1 APS [8]JG 2. 3 7 7 (P < 0.05) . WLFH 3%

Table 1. Comparison of demographic characteristics and clinical data between the PD and APS groups
% 1. PD 270 APS (BRI N O FHHE R Im PR SO EL 32

— AT RNIG PRAFAE PD #H(n = 38) APS #(n = 35) 4z P
PRI [11(%)] 3.062 0.08
% 19 (50) 20 (57)
& 19 (50) 15 (43)
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Continued
FEW[E, M (P25, P75)] 67 (59~72) 65 (59~70) -0.253 0.800
RIFAER[Z, M (P25, P75)] 64 (56~69) 62 (55~68) -0.916 0.360
JRFE[4E, M (P25, P75)] 2 (1~3) 1(1~3) -1.393 0.164
EPiF1(%)] 2583 0.475
XH 6 (15.8) 9 (25.7)
N 9(23.7) 11 (31.4)
LRy VN 23 (60.5) 15 (42.9)
UPDRS Il 1343 [4%» M (P25, P75)] 23 (14.5~31.5) 20.6 (8~27) -3.791 0.000"
H-Y 4 #4511 (%)] 11.389 0.077
14 9 (23.7) 3(7.9)
1.5 5(13.2) 7(18.4)
2 1 15 (39.5) 9(23.7)
2.5 1 9(23.7) 16 (42.1)
MMSE [#1(%)] 10.014 0.007"
INEINIEH 32 (84.2) 18 (51.4)
BN AR 0(0) 3(8.6)
SR N ST L T 6 (15.8) 14 (40.0)
MOCA [#51(%)] 0.047 0.829
IWHIIEH 10 (26.3) 10 (28.6)
IR 28 (73.7) 25 (71.4)
HAMA [#1(%)] 4.770 0.029"
TAEE 2(5.3) 8 (22.9)
HEEE 36 (94.7) 27 (77.1)
HAMD [1(%)] 3.939 0.048"
TCAWAR 10 (26.3) 3(8.6)
A AR 28 (73.7) 32 (91.4)
VHI [4}, M (P25, P75)] 7.5 (0~20.8) 3.8 (2~17.3) -3.355 0.001"
PFS [}, M (P25, P75)] 28 (20~43.5) 16 (11.6~21) -0.982 0.326
PRI (%)] 16 (42.1) 26 (74.3) 7.722 0.005"
fEFR[H51(%)] 22 (57.9) 25 (71.4) 1.455 0.228
TE: "P<0.05, ERALHEE L.
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Table 2. Vowel and voice parameters with group differences between the PD and APS groups
= 2.PD 1 APS tHE BB EFMTERBEESH

SR PD 4(n = 38) APS 4l (n = 35) Z1E P{E

lil 200.50 (155.25~244.50) 161.00 (142.00~206.00) 2.174 0.030"

Iul 199.00 (151.00~238.50) 159.50 (138.75~204.25) 2.135 0.033"

FO I 201.50 (160.00~236.25) 162.50 (132.25~194.50) 2.498 0.012"

Isl 203.50 (155.25~245.25) 166.00 (140.25~204.50) 2.018 0.044"

Izh/ 203.50 (155.00~244.25) 165.00 (144.75~203.75) 2.050 0.040"

Iul 0.27 (0.17~0.48) 0.37 (0.26~0.48) -1.973 0.049"

I 0.28 (0.16~0.43) 0.46 (0.31~0.54) -2.888 0.004"

lol 0.29 (0.17~0.46) 0.52 (0.35~0.63) -3.739 0.000"

Jitter lel 0.36 (0.23~0.49) 0.53 (0.38~0.67) —2.446 0.014"
Isl 0.30 (0.19~0.46) 0.41 (0.31~0.60) —2.401 0.016"

Izh/ 0.35 (0.22~0.44) 0.44 (0.28~0.60) —2.240 0.025"

ler/ 0.39 (0.29~0.54) 0.56 (0.34~0.99) -2.180 0.029"

lil 1.34 (1.03~1.89) 2.06 (1.37~3.62) -2.848 0.004"

Iul 1.58 (1.10~2.30) 2.38 (1.64~3.78) —2.894 0.004"

I 1.69 (0.93~2.22) 2.37 (1.68~3.78) -3.017 0.003"

Shimmer lol 1.86 (1.37~2.66) 3.04 (2.02~4.71) -3.685 0.000"
lel 1.90 (1.36~2.97) 3.05 (1.86~5.29) -2.939 0.003"

Isl 1.40 (1.14~2.04) 2.08 (1.45~4.01) -3.082 0.002"

Izhl 1.65 (1.14~2.61) 4.65 (2.68~5.83) —2.478 0.013"

HNR ler/ 14.00 (9.25~17.00) 10.50 (7.75~15.00) 2.081 0.005"

H: P<0.05, ZRELITFEEL.

3.3. BRESHSIERFERNBEXME T

HiE—3 iS5 PD AT APS ZHIR ¥ S EUR A A v REAH G IR R, ¥ 36 2 Frs B Guit 2= 2= =7 1)
ANFI TG E B FO. Jitter. Shimmer. HNR EHHTMER S, /08 SECS G IRFFE ARG, . PD 4.
FO {5 MOCA 54y 2 1EMe, BIARIFRAGFEEHE, FO [EMK; Jitter {55 MOCA 54 2. 5
PFS 1343 R IEAHOG, R AE 95 57 A2 BE AN RN PR R A 8™ 8, Jitter {E8=7; HNR {E5 UPDRS 111 943
PFS Wor 2 UAHG, 5 MMSE PWor RIEADG, RUSENREAT. IAAIERAG . 9% 55 F2 B8k ™ 5, HNR {EBK.
APS 4. 5 PD #4HAHfl, MOCA Al MMSE KIIARIZhEETE /35 FO HE IEAHSE, HAMA PorifErE, FO
TR AR SR 04 ThRERERS 1 2 Jitter (A1 Shimmer (58 55 53 B4 10 HNR B, H
HNR {65 MMSE 1370 2 1IEMHR. W& 3.
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Table 3. Correlation analysis between voice parameters and clinical characteristics in PD and APS groups
= 3. PD ¢HF1 APS AR E S 5ImRFFERIHE KM

PD 4 APS 21
S
i AR il r P i R i r P
e —0.699 0.000 1 5] —0.768 0.000
" MOCA 0.362 0.028 MMSE 0.539 0.001
MOCA 0.371 0.028
HAMA ~0.575 0.000
Jitter MOCA -0.331 0.045 fEE 0.340 0.046
PFS 0.371 0.024 JRAT 0.383 0.023
Shimmer MOCA -0.473 0.003 PRAR 0.389 0.021
HNR UPDRS III —0.504 0.000 P —0.356 0.036
MMSE 0.328 0.048 MMSE 0.383 0.023
PFS -0.378 0.021
4. #ig

WAL R, BEERRISWET, B0 m ST se s RAB[11], #5531 PD BE 2 | & 47
FEME F PG A s o SR, RIFEE I HEAR, WTLURIIR & R [12]. dhoh, 16 i n] AR R
WIS W PITE RS . T8TT BOERMIVEAS LA R0l RIS 50, 78 SEBRIG R TAF oA 52 5
e

T PR B0 () AN R0 A e MR R A () SRR AR [14], A RSN TR A B R . WL 05 s
TOV AT I R PR PR, B 4 5: BIUR T BN 7P A it 230 e AT S5 T 8 2 ol L 2 L DR 5 5 Jitterr
Shimmer F1 HNR {22 F R PPl R 35 S5 = 1) 4 FH A bR . — TR TR R, 2 RGBT AL P pR 2
HEToeE /M ditter. Shimmer A1 HNR {H LA RG22 5, AWFFCI PD 4151 APS d1h73 H 2 lsh
R[15]. FRIAHE TR NS DOE A AR, Frif s SRS E Y K2 9 MELIoE, KIAERT
PD #1 APS 1, Jul. I« lol. lel. IsIFnizh/f) Jitter. Shimmer {f % 5 B Giit2 75 o Frbh, Jod e Jditter.
Shimmer 7£ PD 1 APS Hi 5l REGSE, FHaEo NHE SR IEER GBS, EAERNE, K
FALLE ler/ () HNR {8 FRAE(E IR 25 50, APS 2155 PD 4L 081K, B2, HNR 355 35 rhi i fimg: 7 1)
Poff, FAESAE AR A 0 S8 SR AL 2 A OC, HNR EB/NR B [T O, 7 A DhRe
FRZE[16]; HIR, AWFAFTIER R ERery bR AN R, b R I R T e U TR - A -
Sk, WP AR A I I C R AR SRR, EMRT R SRS, APS B M
FRLPXS 75 AT (R T RE 2 T RESS T PD B3 .

&7 Jitter. Shimmer. HNR {H4}, FO st # WLARe S fh 240, Hh FOE5 M iRshid &
MOEEE, AT RRE . AR, APS A& E/K 2 EMCT PD 4, XKW, APS HEH A
PRBNE LR PD A%, FHATE 5 eSS LA 5K ) Bhs 5 805 W R . A, IR I AR A
DL ERER, AN PR URD A LRI DRI A DG, 3 52 R85 W i ot T R sxe 5 8 5 FBE A) R0 1 4 ik
FSECMA[17] [18]. SRM, AW AR AR I E SRV 2 Rk, X a7 AR T4 R —3K[8] [16]. HH T iliikr
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WA RS S SR T R EER T, WA T T R S 4 R S B S (S, BrCAR 8 PD
FAPS B35 &&= R AT Re A B .

PD 993 BEAR {35 T 28 J i 2 S IO 350853, 957 (A PRAI. FEREIARIE 2B W AR IZ B
HR[19] REF _Ref132970571 \r\h [20]. 1fi APS B IIMNIXH PD |7z, Matr. Ak ZNpa. A2 0r
Y% R[21]. BEMEIIRERRIGRZ KRG EA EFH TN MBI REHE, BT LR S e
INHIThRE N AR HE IR [22] [23]. HATIAK, & IHEEAG R AN 3 25 0 - JRRAT - i - B2 idh
LA [24], SR ELARHLS M ATE W . ARFR LB, bR APS B L PD B, HBESHA
WER SINFIThREA TG, BRIk 2 4b, APS BERE S EE 51E% . A EWA R ZEA K,
il PD HH RS SHCRM R EHIZZNRER E57IREHF . Frll, PD Al APS B35 I IR ¥ B hg A 5 75 7
PR IR PR OC, 5 HARIGE PR N 3R A — A oM.

g BRTR, ABEFONER T H PD R APS BRI R AR EMIR AL T 45, KIWL T W EES PD Ml APS
I 27 PR AR S I PR R 25 . #84) JC 35 0 FOL Jitter. Shimmer. HNR {E7E 53] PD A1 APS [ 5 %51 & X,
XA Y BB ST H B T3 SR S5 A R P R RO o MR B ) R AR LA AN 5 A 22 95
MR, SINFIThRE. % Bah IR R — e, XA T B IPLHEHR RN 7 7M.
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Table A. Comparison of sound intensity magnitude between PD and APS groups

Mi3& A. PD 5 APS 4HI8)F 58 K/ EEER

JLE PD #H(n = 38) APS 4 (n = 35) ZfE PE
lil 73 (70, 75) 72 (69, 75) -0.534 0.593
Iul 73 (70, 76) 72 (69, 74) -1.089 0.276
I 73 (70, 76) 71 (69, 74) -1.675 0.094
lol 75 (73, 78) 74 (71, 77) -1.109 0.267
lel 75 (72, 78) 74 (70, 76) -1.206 0.228
lal 74 (72, 78) 73 (70, 76) -1.204 0.229
Isl 72 (69, 75) 71 (69, 74) -0.501 0.616
Izh/ 73 (70, 76) 71 (70, 74) -1.241 0.215
fer/ 74 (70, 77) 73 (70, 75) -1.257 0.209
H: P<0.05, ERASIFE L.
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