2025 4F #5354 4553 http://kfxb.publish.founderss.cn/

Rehabilitation Medicine

R B IZRIGY T I LI i /Das Y r AL
Je AL 7 ik P 5B

1V B e (g TSRS A REREAR R EERE) ARl 7T 3622005
2 TR MR I BB, A ET] 361004

3 JE TR GRS A 1] 361004

4 JE TR B2 AR Al ST 361005

#SEAEEE  JEIRAS , E-mail ; peiyun_zhuang@163.com

Wk H 301 :2025-03-25; 3% H 11 :2025-06-09
HEWH  HE QAR A 1 H (NSFC82271155)
DOI:10.3724/SP.J.1329.2025.05006

WE 86 FPRFINESEITILE F 04 EF 006 RT3 A0 16 R T 809 R B RS 7 kit AT E R
S, FE ORIR2023F1 A—2025F1 ABS TANMKFWRE P L ERESTHG 376 Fip i Eh
AR G0 AT A — 3 — L AR X AT B H AT A B2 A 09 F 0%, 3575 F A 55 FU)|
Y B eEF TR (RVT), B 1R, 5K 45 min, 798 & £ H RET 1R REAELL% 3], 4K 30 min, 53
TR INE AR BENG2A A B RAILERFTHEFHBME(pVHD IR ERFEFFILEL TR NHH
oy ; K A GRBAS #F 9 #HATR F R & LW B smif i ; RN RGeS FFINEHBARFITAGEL S
A3 B 0 X AR A RE LR R B Al PR B 69 LA M s R R B AR AR (IR R (TR e AL ) iR AR R
FRE, R HIGIHE,INEIAA B pVHI E 5 A B BFESH T BR(P<0.05),N% 24 A 5
pVHI &4 T fE AR H B9 ¥ TH(P<0.05); 541 A B g, I %424 A Je pVHL & 5 2 sk 2
RAIFSH TH(P<0.05), SI%AITE, NEIARBIN% 2N A B G.R.BIFLSH T HE(P<0.05);5 ) %
IR B, %2/ AJE G R BIFSH TH(P<0.05)., 54T ILE, WA IR BB IERRASR
AT B £ F ARG FEN(Z=-1.908,P=0.056); W% 2 A JG # i NETRRFRAHSH &L Z
FEA G FENL(Z=-5.024,P<0.001), HINEKALE,INEIA R BIMAELST B ITHASE L, 4k
ok B i P S AR PR 53 TR (P<<0.05) ;M2 A ) B ITH A L. 5 A iE h sPARbE | 5 ar 258 0k &
7ol e AR IF 53 T B (P<0.05) 5 5 AA B G a4 2 A A )G 7 i i2 3 s AR 3R 4 T % (P<
0.05), HIZAATLE, ML 1A A Al 4 2 A A G A SRMAE Ik t@ A8 T % (P<0.05); 5% 1A A
Je BB DN 2 A A B R ML T (P<0.05), & RFNGRAXKEINE F DS EEESTR
T ERNEHBERERETEFFUIENFELER, BLEEFIDEOETINSGFTRRET, FFH
U RIS B BT T A TR R A AR A — A AR TR, B F ST AR T I GE AT
By K ER TR,

KR F AN R T INGR 1B RTT BORAE B AT R AR

SIRRE AR, M2, A5, 5 RS IRRYT JLE A /NGT R AT AR 7 ik & Ik 20 Br [0 ). B A2~ 41,2025,35(5) :477-484.
70U S,GAO L,SHI M X, et al. Efficacy of voice therapy on vocal cord nodules and applicability analysis of assessment methods [J]. Rehabil Med,2025,35(5) :
477-484.
DOI:10.3724/SP.J.1329.2025.05006

O AR A, JF BRI CC BY-NC-ND 4.0 M © Rehabilitation Medicine, OA under the CC BY-NC-ND 4.0
477



FEE 2R 202548 #5358 4553

PR NG e — Ry UL AR R R AR R AR

IRy b B T2 B JRE R 1A T2 e JZ= AN () R JE 8 A E
B AT NG R R BUL B R B AR R LAY 5
7 40.0% ~ 62,6, FLrfr % B 01 7 N
e R BB, 6~12 4 2y LB PR AT INGS 1 i 38 AT
1K 16.9%~30.0%* o SRS 7 /NG 7R 75 B ]
ARE A AT, (ER AR TR R A R P R 4 7 0
T RE T BURE 15 A F R AL, R TR R B0 i E
SEREST U K 8 R0 7 A BT WO
I, KXo J LB p /NS EA T T BUAINAY 7 RO

FURIT, & T 7547 /NES IR ST 1 AR IE RS — 1Y i
IRTE R . BUAIETE R, 8 & I 02 ot /hal £
ANAYT F-B Hof T 3 7 RS 2 YR YT R
HNEFFAR | Ja SR T 2T 2 e 5 B s a1 23 288
BER D SRIN B XS L A A /N IR I ki
TR ERA AR X B = [ s I PR S e v iR 5 AT S
7RV A O vk LA IE R & I 4R AE LB 5 /NS R
SR . AT B TEPEA R I Zox )L 2
P NG B PRI R, I i L B8 i 4
% (pediatric voice handicap index, pVHI) . GRBAS i}
a3 RN M BE B 75 o o3 B 25 SR LPEAL T 12, AR
HARSFROTAN b i 3& JHE 5045, AR IR R VR 97
T RO SR A SRR
1 W
1.1 #iflddebsii
L1 GAARRIE QD G 0 DN e B A A2 Wk P
WS R Q) AR IR 3~ 14 4 ;) 7 1 WY WIS AR
R 3 A DL B s @ 2 25 KOs KGRy
RORAE BBV PR e 8 1 238 © & I 20 1)
AN AT RESZ i T 259
112 HEBRbRE @ AW REA N EE Q A1
B RME KA 2 R g B R bl B (I A H
SiE ) YR
1.2 —EHEe

2023 4F 1 H—20254F 1 H s TR
B e L e I R A 37 917 A NG R AT
4. Hop B 240, L1361 AR S~ 13 % 5 R
(6.3£2.4)MH o ARG LR il
EBECHEZ D S R LS  xmzsyyky {2
55(2022-125)% 1,

478

2 7 ik
2.1 WY Jiik
211 BEINLITE RN LL—Xf — Bl 2 R
IO B EA T A 24 A R S I 2 45 10,
BRI 45 min, JFUE 8E BERIEAT LIREEAR L 25T,
BRI 30 min, YIZR N A AL & TLAE B H Al
Y LRGP (resonant voice therapy , RVT) .
2.1 MR TUEE R FRAMERR AT O A A
W2 R VR LSO E ), BT 2~3 hoA
LR, O ok — T, DRAIE R RIS, ~F- Fof 7 9 2 i
W N I WA AT A, T H TR L H s
AU S I, & R R R B sl T St
LIS PN SN ST 2 U BB S P Y
If A M R Tl IR . R AT BB SE
P, AR TR RWB AR I i R /NS Y S T E
S R EEEC A INZRBO MO
2,112 JEOASIINZR B O ) RN B A 3
FI 8 42 1 FBOS ILPY Y R sl B 4 7 I 42 B LA
HURG P oK o AR~ A FEFT I X Sk e S IE &
K/a/ B FEMELEE IR MR ETE A . SR
P IRE B LUMARMRASMIL R 32, B BYTE T U 8 T
JECEA B T 2, 22 i e 18 55 S JR, a7 el ok g A
LR IR AR
2.1.1.3 RVT  BeZk>) B 7R @ A A R pl A
it o RATHTE LY AR ] - D 53 /m/ K
B /m/ /m-a/./m-u/% ;@ Fr/m/ Ik 1A E (A0
Il IRk KR ) s BITE /a/ e/ /i) 0/ Ju/
RN S m) o R A I AR T I S S AR DL
PR
2.2 PRIk

TR = W0 PPA 3o A 22 WAl 12 6] 18 3 DI
WZR 1A A JE Kk 24 H 5 3047 248 52 /57 8507
AT X
221 MEEFAMSCAERBEIEAE JLE pVHIE th A
NI B iR BOPEAY 12 3 (voice handicap index—30,
VHI=-30) & JE Tl , A 15 16 55 Fie 3 X )L 58 D) AE
B2 3AYERE 23 AR, h R R KR AR
IR A6 4% 7 B S0 d A ) BLEA TV 0, R
F10~3 73 BIPEor b, 0 40 Fm B0 IR, 3 73 3R
)R T TR AR o LR ST, BB R
FINIER B B A0 L B A 5 B A S
2.2.2 B ITR FEWUTERPEAL 2 A4l



i

SREWNGRIATT L PN 7 R0 S ARG 7 i ) 1 IR 20 B

Ui SR H] GRBAS ¥-73 o i & i A7 18 5 ot = WL T Je%
HIPEAL 10 5% BV WE BE (grade, G) MBS 75 (rough-
ness, R) . X B 7 (breathiness, B) . JG /1 7 (asthenia,
A) B 3K 75 (strain, S) |, BN 48 B2 2K ] 0~3 73 3
S3FRUE, o 043 KR IR 1 0 RN R SR, 240
TR, 3 RN SR 2 44 s I 2k
Ui 2% LT 2 09 7 B AR Oy B8 e 44573, JF X
2 AR E YN LRI PP oA — Bt 5 o

2.2.3 BUAMREER A WA B R E IR
W 1A I B2 24 F1 0 59 450 DR Wk B AR,
2 44 R L BRI I 43 1) 0T 91 6 5 VA T RIS AR
W B A 5 75 R PE43 (Hirano, 1993) , LS FR A 75 47
INGEIEAS BE T TG B0 S 3l 32 3l i X PR 7
et I B PR IR B AR M . A /DA TE SR
P 2515 KNG R TCGETT NGETT  Th ST R 4
WAL F T T 0L 1~5 5, 1 73 N oE 4
W&, 500 e AN REI & 7Rl B S X AR M43y
1~4753 193 HIEH 453 HARENEARIFR 3 7l R
W oy 1~553 13 RIEHR 5 53 R R IH 2% s Ik
B IARARNE S 1~4 53, 15 R IEH 4450 R B2
AR B2 2 PP A W0 1)V A
AR5 P AT — B . AR 2 R I 2k
PE I 2 WA —20, Wshe 22 57, LA AR,
224 FEZROCECRE ARG 40 73 DAY

GRS, B H AR S A7, B [ SR T T,
F SR BN, AF SR R 27 v KU v R ) 5 R
IR S e Ol = T e TS
30 em, 22 50 KRR AESI % /& 44 100 Hz, 17 8 5 R IK
— A5 DAEPIE (0 75 50 5 35 PR & O/ a/ IR 24
F/3~5 s, [AIAFHEAT S8, UK 75 B R PR — Bt
3 s {5 Uk Ling WAVE 821700 o B AT
SAMLIEAT 3 T AL 38, o3 52 B 43 B vh ST
IFEAR (FO) FEAT L (Jitter) JRIEHAL (Shimmer) .
23 eItk

K SPSS 27.0 Ge i+ 4 AF AT BLHis o B
ORI M IE 259370 DL (s ) 6 , 455 1] o5 e ek
FE T 2007 TR TR AR IR M IEZS 201, 5L
P R M (P, Pys) 2R, 45 BF ] 550 LG 3R FH Krus-
kal-Wallis H #5620 N F 3508 ] Wilcoxon £57-5 Bk Al
Koo SFOFORHEBCR HRRRIRL B . P<<0.05 8 2%
S HA GRS
3 & R
3.1 "REF NI pVHLE 9 Hedk

SUNRRT e, IR 1A H 5 pVHL B 4 A B
T BT 43 15 F I (P<<0.05) , Y1 %k 2 4~ H J5 pVHI
Ry DiEE ERR E BT T RE(P<0.05) . S
i1 HJE e, IR 24 F G pVHI By I fg
T EIE 4 R (P<0.05), WL 1,

*1 BFINZHEpVHIIES L[ M(P,,P,.) ] v
Table 1 Comparison of pVHI score before and after voice training [M(P,,,P,.) ] Scores
VPAG s ] % pVHI &% itie AR 17 Ik
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T S UIZRAT L 1) P<<0.05; 5145 14 H A HA, 2) P<<0.05.
Note: compared with that before vocal therapy, 1) P<0.05; compared with that after 1 month of vocal therapy, 2) P<0.05.
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Note: compared with that before vocal therapy, 1) P<0.05; compared with that after 1 month of vocal therapy, 2) P<0.05.
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Table 3 Comparison of distribution proportion of vocal cord nodules in different grades before and after voice training
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Note: compared with that before vocal therapy, 1) P<0.05; compared with that after 1 month of vocal therapy, 2) P<0.05.
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Figure 1 Comparison chart of acoustic index results before training, after training for one month and two months
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Note: figure A is before training; figure B is one month after training; figure C is after 2 months of training.
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Figure 2 Comparison of morphological evaluation of vocal nodules before and after voice training treatment
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ABSTRACT Objective To investigate the clinical efficacy of voice therapy in children with vocal nodules and to analyze the
applicability of different assessment methods for evaluating the therapeutic outcomes. Methods A total of 37 patients with vocal
cord nodules who visited the Voice Department of Zhongshan Hospital, Xiamen University between January 2023 and January 2025
were selected as the study participants. The patients received a two-month voice therapy program provided by a therapist in a one-on-
one individual training format. The therapy included vocal hygiene education, relaxation training, and resonant voice therapy (RVT),
conducted once weekly for 45 minutes per session. Patients were instructed to perform daily home exercises once a day, 30 minutes
per session. Assessments were conducted before training, after one month of training, and after two months of training using the fol-
lowing tools: the Pediatric Voice Handicap Index (pVHI) to evaluate the impact of the voice disorder on the children's quality of life;
the GRBAS scale for subjective auditory perceptual evaluation of voice quality; stroboscopic laryngoscopy to examine the morpholo-
gy of the vocal cord nodules, glottal closure, symmetry of vocal fold movement, mucosal wave, and regularity of vocal cord vibra-
tion; and objective acoustic parameters (fundamental frequency, jitter, shimmer) to assess voice quality. Results Compared with
pre-training, the total pVHI score, as well as the physical and emotional domain scores all decreased after 1 month of training (P<
0.05); after 2 months of training, the total pVHI and functional, physical, and emotional domain scores all decreased (P<0.05); When
comparing the results at 2 months after training with those at 1 month after training, the total pVHI score, as well as the functional
and emotional domain scores all decreased (P<0.05). Compared with pre-training, the G, R, and B scores in the GRBAS Scale all de-
creased after 1 month and 2 months of training (P<0.05); compared with those after 1 month of training, the G, R, and B scores all
decreased (P<0.05) after 2 months of training. There was no statistically significant difference in the distribution of different grades
of vocal nodules among the number of patients before and after one month of training (Z=—1.908, P=0.056); after 2 months of train-
ing the distribution proportion of the number of patients with different grades of vocal cord nodules showed statistically significant
difference (Z=-5.024, P<0.001). Compared with pre-training, the scores for glottal closure, vocal fold mucosal wave, and regularity
of vocal fold vibration under stroboscopic laryngoscopy after 1 month of training all decreased (P<0.05); after 2 months of training
the scores for glottal closure, symmetry of vocal fold movement, vocal fold mucosal wave, and regularity of vocal fold vibration
all decreased (P<0.05); compared with that after 1 month of training, the score for symmetry of vocal fold movement decreased after 2
months of training (P<0.05). Compared with pre-training, the values of jitter and shimmer after 1 month and after 2 months of
training all decreased (P<0.05); compared with that after 1 month of training, the value of shimmer after 2 months of training de-
creased (P<0.05). Conclusion Voice therapy effectively improves vocal quality in pediatric vocal cord nodules, although morpho-
logical changes lag behind the subjective and objective acoustic assessment results. Auditory-perceptual assessments and acoustic
analysis exhibit superior clinical applicability compared to laryngoscopic evaluation. As a noninvasive tool, acoustic analysis is par-
ticularly valuable for monitoring therapeutic efficacy during voice rehabilitation.
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