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Characteristics of Voice Fatigue Post Thyroid Surgery
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Purpose: After thyroidectomy, 29.7% of patients with normal vocal movement reported
subjective voice changes, negative fatigue was the most common when complaining of
subjective voice discomfort, followed by symptoms of an inability or produce high notes well
and a difficulty making loud sounds. Therefore, this study aims to improve voice fatigue by
examining the characteristics of voice fatigue after thyroidectomy and identifying differences
in voice fatigue according to various factors after resection.

Methods: Among the patients diagnosed with thyroid cancer and undergoing thyroidectomy,
170 patients without postoperative neurological damage were subjected to acoustic analysis
(jitter, shimmer, NHR), and the Voice Fired Index was performed to identify and compare
fatigue characteristics before and after surgery. The correlation of each test result was
examined through statistics, and the fatigue level according to gender, age, and range of
resection were compared and analyzed to measure the difference in negative fatigue after
resection.

Results: First, there was a significant difference in VFI scores according to the period
before and after resection. Second, there was a positive correlation between the VFI score
and jitter, but there was no significant correlation with shimmer and NHR variables. In
addition, the TVQ score and the VFI score showed a high positive correlation. Third, sex,
ablation extent, and age factors showed no significant difference in postablation VFI scores.
Conclusions: VFI seems to be useful in evaluating negative fatigue after thyroidectomy.
Since negative fatigue negatively affects the lives of patients, early evaluation and
intervention are required.
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. M2 7118t deiwprlef]l & o] @Wou, A9 &4 gk &

4 ®eht EHE Tacke ARIZE Uehdth ottt

ZHIAORS. 351 Uehd 4= 9) yjiib] oby Zokom =g e A EAe F  SFpost  thyroidectomy
FF 1074 B WY 29 192 wwEt w9 20104 & syndome)oR AAd F Yed, ddess #8IET
7 oF EAE AuEw 1999do|A] 2019€7kAe] oF Smizt (cricothyroid muscle), TtiX(strap muscle), &% FH ZZ
$E AmEd Al WA o 999 215%8 Axsr O EE R R, FRO el gol, /1@ Ao AR

o 71 mWerow  QoK14.9%). TRSH13.0%) S9 Lom ofF 94 HAe & HeH Wsk 9 7Mdo] QUtKSinagra et
Uehtn, o2 ohh t2A M2 10Wz whEo] Zrlshe al., 2004; Stojadinovic et al., 2002).

= . . T+ ALA AAL S AARAO] A Q 2]l
ZAlE HQItKNational Cancer Information Center, 2023). olgh ol YA FAle F AL Ad 2Hds HolAwt
o]4Y Zrlsl whgo] wet 7HAHA AA%o] ¥e] Agegn oA =48 s Weks Hil ske A7t 29.7%(de Pedro
= = = Lz O x O] 1
gort AR WE & A FH, HEolFFAGecurent  Netto et al, 20002 R, 759 24 Gohz &4
- . 00 7AA Al BA A EO 3 7R A
laryngeal nerve) T+ AT TFAIZ(superior laryngeal nerve) 2 =9 #h 4 548, 4R H4 52 vt B9 A
&4 Eo] Bzxlg w3 ByHy YriGharib & Papini, e A = TAsks 2089 24 B9 5 7P gol 34
2007). WHHOE WM WAE F o4 Wiske A7 &yof  OFE AS 28 WMEIOH, wEE WYl WS S 2 AHS
Wl e 90l #e de A= A YHKim et al,
Copyright 2024 © Korean Speech-Language & Hearing Association. 2016).
This is an Open-Access article distributed under the terms of the Creative . = .
Commons Attribution Non-Commercial License (http://creativecommons.org/li- 24 I2E BZola thEdel JdE oz I 717k
censes/by-nc/4.0) which permits unrestricted non-commercial use, distribution, o AL T Yehle 24 D o okl 249 w7y 7o

and reproduction in any medium, provided the original work is properly cited.

—_



A2 HA(H33H H23)

=57 T3 R84 IS 2 A7t 94 dHEA, S
Y 2= a4y fA8 #
&, 4 9 24, 359 B 55 o A € 55
< TR A ERT
d HEe AU, A4,
¥ 5 ot FF Tleol AR 9% 24T +
Utk SHARE mE%e WA 34 WI AFEe] olFoiA|L,
Aol 24 T Z(vocal fatigue)ghe 807} AF AREHI
T 2 89 A9 & 7|Ad dief FE &2 ok B2
e SR A HEE TASHRL ATFeR ol
B71S W2 o] HAER] ok, AqtE A2 Aol
HE 24 ZAE %716 st 71714 8719k w7)1714 57t
7b AlgEd. 71718 37§ SRR Bk 24577
(Multi-Dimensional Voice Program: MDVP)E %3l 715 &
Atk YoM A ARREE AXEE FHHEEE(itter), IF
H5E(shimmer), 22WWe8l(noise to harmonic ratio:
NHR) 5°] 02H, jitter? shimmers HAZZH0Z AZ 47
g B4 Aot A g2 AR d=A QtKKo, 2003). =
c 92 34 W0 B AFE AEH Jo7L wA 2 oA
ARl 22 A9 54 AR 24 gEE gt A Eol
HYET Qtijin et al., 1998; Laukkanen et al., 2008 Lee
et al., 2012; Niebudek-Bogusz et al., 2008; Rantala &
Vilkman, 1999; Song & Pyo, 2010; Van Houtte et al.,
2011). &4 HEES I P Ade= FEjitter,
shimmer®} 22 710 7|5ket M$E B|wsio] Eusiy Qlth
Hong® Hwang(2012) J2t7tet mAt Heks tdo= stof 7]
2 Fu jitter, shimmer 4 52 Blusily, tixat I
Hgl A Uehgtil sttt Jin 5(1998)2 Y4 AReT
9] jitter, shimmer, PPQ(pitch perturbation quotient) 27}
tizto] Hlo} foneHA w52 Harstylth ey dukelyt 2
FA A 2 Aol BAER] g2 BeE HuEa
AtHLee, 2017; Lee et al., 2012). Kim(2017)2 S1ojzjZAL,
P - Fob WAL e dut AR o Aol S AAE
AAIBI 2T, jitter, shimmer GOlA FoIRt Zfol& HA| X3
Pt 5hH, NHROWA = G - fof ZAP izt =4 Ut
= LR ke 5 =
AT B0 24T THE 49 4, Ao, 24, WY 94,
=48 34 24 B, 248 Aol Al 344 A 2, A &
4, A9 A, &5 Ag 5o tigt A9 A|Ey B4
719 £940o] ZZE1 UthBranski et al., 2010; Francis
et al, 2017). &4 o7t 49 Aol A= JFS B/
F e BY HEE FE AREHE AL SRS (Voice
Handicap Index: VHI, Jacobson et al., 1997)2} &A1} &
H 49 ZA(Voice-Related Quality of Life: V-RQOL,
Hogikyan & Sethuraman, 1999)°] 3loH, A3to] ExJof gt
A dE A & 24 HAEX(Thyroidectomy-related
Voice Questionnaires: TVQ, Chun et al., 2012), k=Q-24A|
“(Aging Voice Index: AVI, Etter et al., 2018) 5°] it
SR 249 HERE EA| YoM =4 fERQ &

d

¢

Hes AFHo=w wds = WPt Zag, 8 AaE
7 FHARl &4 HREEE Bloks 24 HEE HAKVocal
Fatigue Index: VFI, Nanjundeswaran et al., 2015)7} 7i4t=]
of AMEE itk olEe FHH A= AWAJ 4 HA
oA dolfiA Fole =4 AR BRE ot BAF, F
A 34 715 89S0l gt BEE AT S

mabi 2 oA 3 e & 48 fERY Aol
YolH W, ol F& AR ST BrietY] RS &
olEoEN M AAe & FHY A AE Hole X

52 97 712AES ABAE b B2 Fa Ik

I &+ Y4
1. &7 o

o] A= FAtol X kg eolAl 20199 69HE 2020
| 10€71A] Whoto] Ao R AdS vl A AAleS
2 3R 1709 o2 AFE AAISKT Ao FHoigt
e e T AT &4o] Qla, FRU H Fdlo] gl
g WA=E AAstGit

At B 359, 94 135%oE AU 34 ARBAE Al
ostglon, A& olT 34 ES BAl] Y8 EAle ¥ 1
o 24 0 izt 8-S AAsiltt. WA= dF X
£ 2141004 707K 82 B A2 475241901, & WY
of wet WEAE 48%, dFEAE 122%0= olfojx It}
(Table 1).

=

Table 1. Participants’ information

Category n
Sex Male 35
Female 135
47.52+10.6
21~29 8
0~ 1
Age 30~39 3
40~49 59
50~59 52
60~70 20
Total thyroidectomy 48
Extent of surgery
Hemi thyroidectomy 122
Total 170

2. A £

RS

AT GRS 84 Mol HE gaet ke AR
2 dolur] o) £4 49 9 BAL ANslent 84 Bk
CSL Model 4500(computerized speech lab, KayPENTAX,

Skt ZIA}

[>T B QR e



Lincoln Park, NJ, USA) ¥ MDVPE AREslo] AJg¥siqict &
Qo)M= jitter, shimmer, NHR 59 H-E EA4s190H,
ZA3 84 = obgE kS 2% A Adsie] 25190k

2) A7t H HEX]|
AT WY A Al T 24 FERE gopE]
Al 24 TR A4Vocal Fatigue Index:  VFI,
Nanjundeswaran et al., 2015)& AASI3itt VFIE 24 I=
o] EAE Htgstel 54 AR A -39 Hlm 9 {4 wE
49 WHIE dAR AAR Btk A W7IEAEA 3

7H9] ot9] FHoRE FEo] Uk A WA I 344 =
o Amel A4 AR 7]ulo] T FRdolx, & WA g
54 HEE Qg AAA EwWdalt {HAc ot Al HA
P92 A Mg T AZEe A b2 Y A #
#He Bgolth. 3749 JdF92 19749 EFoE =0 e
o, 7 B 048 F 992 @& A2 & $ Qo A
il =
A A
o

45 AASHSI.

AT AR A dAle & 849 EEdS YoiE
71 98 A & 24 AEAX(Thyroidectomy-related
Voice Questionnaires: TVQ, Chun et al., 2012)% AA5HA
ot TVQe A dAle IAE9 342 7] 98 A
HEen, F 20709 ERkeR AgES] ok Z4 B 0
~ F OEE R A £ A1, F A 2255
WA AAle & 540 EHtol =2 208 Bridch

1) MY Hit Y BX Z=2OH

7he MY W S/8%00] ARl AAJsiled, dEX &

= oA olsistA] Fet AL AARPE SiAle Eokeqith
24 38L& CSL model 4500 Argsio] £=35190H,

A A WA mo]ZE PolM < 10cm AZE FES

T 7hse BAAISE 22 HOlSE BAEE IE /ol/E 5% ol

AESIEE olth AAE A, AAlE T 15 55 £ 33 AA

stk

of,

g
4>

4. #@3 Xz

WIH e A3 53 33T ¥Ry Holg ot
57 $te] wiEEA BAAS AAsgon, At B A
A9l TVQS} VFI 7+ B o

v =
g AAslt A dAle $ 130 IR VEL de

i

B
off o] mE Holg Uohwy] Ssiol SRR ~AHS
ANSIGT Ut A S F 15 WA VR %

A e Wl WE AelE Fop] ffst] =HEE ~4

S AAelth mges A AAle = 15 VEL A
oF 9 7t ATIAE YotRy] {5 mol&s ATEHE A
SHtt BE BAE SPSS 23.0 ZEIHE oldsio] EA4
Fom, A AAo FoeE 052 st

. &t Za
1. 2 Halg - 201, 6F) Z@X, T Ha Hly

WA AAe A-2(1F, 55 Al OE 4w, 38

2 WMo Aolg gotir] st Ale A, e ¥ 1F
=

Aol A Ao Table 29 Zth VFIS TVQ Hebe &
ozt AolE Hols Zom UERLOH(p(0l), A4F Ba&
Hugt 27 dAe d@essl, 1214, #AE ¥ O1F
(0£19.99, 22.09), HEAle F 5FIEI8.67, 19.99= U
SCHTable 3). 2 AREA 23 VR TVQ A 2% 4
Ae A-F= RITRE ZlE BIAAT A F 1%, 5F
o Aee AClE HolX itk SFHH Heede EF

FJ 2E e Yo

Table 2. Comparison of objective and subjective variables
before and after thyroidectomy (1 week, 5 weeks)

88 df MS F p
VFI 1341854  1.80 7436.58 8423  .00"
TVQ 9338.40  1.71 488541 5437  .00"
Jitter 10 183 .05 11 .87
Shimmer 33 188 17 11 .88
NHR .00 170 .00 94 37

Note. SS=sum of square; df=degree of freedom; MSmean square.
"p(01

Table 3. Objective and subjective variable means before and
after thyroidectomy

Mean (SD)

Pre-operation 1 week 5 weeks

VFI 851 (11.76)  19.99 (14.03)  18.67 (14.99)
TVQ 12.14 (12.28)  22.09 (14.30)  19.98 (14.17)
Jitter 83 (.70) 86 (.95) 83 (.69
Shimmer 3.62 (159 3.64 (2.02) 3.68 ( 1.56)
NHR 13 ( .02) 13 (.03) 13 ( .02)
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A2 HA(H33H H23)

of, Folj& ATEAZ AHAstatt. 24 A VFISF S35t
A W jitter, TVQ AEA 7t #93 34 Jis He
v, U4z & H4 shimmer®t NHRS §93t 43 uet
WA ESkthTable 4).

Table 4. Correlation between VFI and acoustic variables, TVQ

Variable (2=510) Pearson r 2
Jitter 14 00"
Shimmer .07 A1
NHR -.01 .98
TVQ 725 00"

"pK.01

3. M EXiEs = VR 33 Q0

WA AAE T 150 Bkt VEL oA o] b2
Aolg LotiH7] gt EBE ~HFES ARSI B4
A7 gdo] g VFI Aee foHd Aols EOM i
WA dAe 5 150 BIIE VEL A5l S Heel o
2 Aols °*°}E7l gsle] =HEE ~AHS AASYT 2
A 27 & 9ol OE VH A fYUE Aolg Holx|
Tt A dAe $ 15 VH @TQ} AF 7t AHEAE
goti7] s Tol& AuEAE HASt ¥4 2 VH
Hoe A9 fofuidt JHAE 2olA] YoktKTable 5).

Table 5. Factors associated with the post-operative voice
fatigue index

Variable n  Mean (SD) t p
Mal 16.60 (11.

Sex ae » 177 1.61 .10
Female 135 20.87 (14.47)

Extent  qtq] thyroidectomy 48 19.25 (14.26)

of 433 .666

surgery Hemi thyroidectomy 122 20.28 (13.99)

Pearson r p
Age -.131 .08
=2 & ZEE

A5 34 HERY Aolg Hfet
. He g -7:’4*4\_] SAH7HVEL TVQ) =79
9| *c}j’&?—_‘rﬁ]% YolH 1A} SHHTY.

AL iR Hiold JAED oAoA HIRsHA
vehbstl, BAZCE ool FET 3u] A= AU
Ades Aoz Hiusw, A0S & dHA JA AthBrander
et al, 1991, Gharib & Papini, 2007; Kim et al., 2008;
Mortensen et al., 1955). £ Aol $43 T G4 35
9, o4 135%oR JAHT o9 fHEC] =of Agulo &

ol& Fof 455t
Lombardi §(2009)2 A4 A& & 24 S4o] oist &
718 AIE AFordet, SR HAEX Biox FdAle Ao

Hisf dAle & 15, 1704, 370EY HAAIAE |9vlstA =4
of oy, 1d & AAA= dAle A Bttt 295 U
Ut Busiglth 2 dfoxs e A, dAle & 15 55
Z 33 AARE AN Hwsiied], dAle & A Zato] o
T2 A 8902 Hadlel] fl6 557HAY] HA ATE ol&
Sto] BAsHich

e A3 APl UE A #Hpold foue A
ol HolZ Usk=d APATE AwEY A dAe o
Axt o AAXGE SRFeHY HARY] [ou|gk AJol7t gleg H
I5t¥I(Lee et al, 2015), & AolN= IXsk= ZIrt
UETh B A dAAle & 24 wEer wRd
AFEY FE 92 7l Foe 1g AEd oEe 59 &
AE HU5UEY|(Choi et al., 2010; Lombardi et al., 2009)
2 Aold A% S WEEZ ol FES WYSHA
Z5171 Wizl Aol7t UehR] g2 How A7

AAle A-3 VFL Agold fougt Ajolg Hoirh oy
A=Az dAe & 240 F=E&E EisisieH
(Kim et al., 2016; Myers et al., 1997), ZA 2Ale & S
4 g& FZE Frlske Ao qdo VFIY /-84 sk
o AREA An dAle 15 55l |9EEt AelE
Holx] ofom HoME =2 HL(ME19.99, 18.67)2
et A&Her 34 HEE IAcke A2 € 4 At
e = 54 H3o] digt A9 A+ 43 15ol= 81.8%,
ol 75.4%, 1¥ol= 34.5% AFzo| SAojA 24 EA
£ 7ty BHust¥tHLombardi et al, 2009). E3F AR
Ae 3 1~2714Y Wit 40 gt Ewddol A%
He Zo® HUsH, 1~2139 AZto] AUA FA4fo] sl

FB,
i

= Aoz HuEM QtHKim et al, 2016; Lee, 2016). &
AoMe dAE & 15 5579 R 240 Hie] B4
3} Ao E 4 Qlth

7] wgo] ﬂnw Hol7} U] ore. A
e AT TVQ FholA foujdt Aols molrh A
A7olq HAE Hih Fo TVQ A4l Feulst Holg BY
oh Haska glom(Chun et al. 2012) EREEE PR i=eiby
ste Z2¥E UETh A éixﬂg T dEgoz yeht

= 248 AEEE WA 0 I3 AEY B4, Y 2 5
9 ofEE, Az 4 F4g, A A 5ol AUtk E3hL W
Aol Ae g |F%lol olide] gy A9 HEd ¢ &
9 29 59 EAE sAaTHlee et al, 2015). o] 4
E2 AFA0l AAR F AT 0]-_‘: 7]1_—_1401 24 BEA=

o7] W&o A7t B HI7IRI TVQ A7t f-ou|sHAl xjol&
HRl Aoz 7=
VFI A jitter  ZIA B AEEAE EJh
Nash(1956)= 4 dAle & @2 FAjoA o] W3t
< TS, o %O}@fﬂ 242 FO U9 W
HFHFQO] Oﬂ‘EC}LQ« U]FB\—Q«
VFI®} shimmer ¥ NHR % 7t 89ugt A Holx]

ol

=



Aotk ol AR AT+ AR} Aot Sl=wl, Kang 5
(2017)9) @7olAe HAd29] VFI9F shimmer ¥ NHR 23}
7t 09]“]6‘} B4 e Btk Harsiglty shARh o
oA RYugt g Holx gttt Hisiglth 2 A+
oA P49 HlgHT o9 Hlgo] &9 "ol fouE
237F YA g2 Ao siMHEnh E3, S Hee
AR A7 2 4 499 BATE B2 ZoE 4EA e
(Ko, 2003), &4 ==9 HFAZH EAo] okt 34, &% 7
&, k84 WY 55 Hol7] "ol fegt At UEA|
U2 Ao A7zt

TVQ At VFI Ao =2 A8 AASAE Btk A9
TN E ojet 22 At U=, &40l tiet A7] Bl
B7IQ1 VHI, V-RQOL 59 AAF T} VEL 7ol foulet A
S H319oH(Kim & Choi, 2018; Moghtader et al., 2020),
Kang 5{2017)& & %4 AEA(VFI, VHI) 7+ 2% 34 4
e Btk Bush, ojdEn FAolA B w2 dHE B
ol Stth B AFolA ARERE TVQE A dAle & 34
of thet A7t B rto| gt HAF =olEE WHSHA
Holz Ao= Ftd.

A4, dAle #eol wE dAle = VFL Fgol foulEk A
o7t gle ACE Ueth 3, A”I dAE ¥ VFIY A
7 |YuRE AEIAE HolA] Y= /\—E et WA &
4 g& B0 gk JE Aolg ATer 2E AFEH oo
§ =2 H$E yepfigictky Euska QQtkHunter & Banks,
2017). Kim 50162 A dAle & 34 34 I
£ & e 80912 Yoly] dAle & 347150l Hgt BELT
H S BT Y] AJolE Yofi= AFE XYsiSict. 2] =
A4, dg, dde ¥ I2F 1ol A7t gle 2= Yt
T} 2 A3oAE Kim $5(2016)% 21t X5k, A
H[E&9] Zjol7t Q7] wiZo] ALYt AW 71 24P 28
Aoz Hot},
2E4os 34 HE AR(VF)e A ddle & 4
N2es Brsle o FEQA BrleT=EA /8% HE=
Uepgon, ARl WrELEE FoewsE(iter)o] 9
o Sl BERloH, 54 HE A5 A dAe B9 3
4 ARZA(TVQ= B7F 2 |oufgt ZAox Yot o
A 24 fEEs IEY Aol P FFE A7 o
2ol 2710 B7F 4 SA7F 9o AoE At

l‘—?iiir_‘ﬁ‘-
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Appendix 2. Examples of TVQs
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(Thyroidectomy-related Voice Questionaires: TVQs)
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