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Effects of SKLCT® for Voice Improvement in Patients with Presbyphonia
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ABSTRACT

This study evaluated the effect of the therapeutic methods between vocal function exercise(VFE), which has been used for
the patients with presbyphonia in the precedent studies and laryngeal calibration technique(SKLCT®), which is designed by

the author. We identified 58 patients who was been diagnosed as presbylaryngis by laryngoscopic examinations. 21 patients
were underwent voice therapy using SKLCT®, 20 patients were taken VFE, and the control group of 17 patients were not

taken any voice therapy. All subjects received the therapy, ranging from seven to nine sessions, and were evaluated the voice

change on pretherapy and posttherapy. The grade of hoarseness, roughness, and breathiness voice were reduced on perceptual
judgments after SKLCT®, but only grade of hoarseness was reduced after the VFE. Jitter, Shimmer, NHR were reduced and
MPT were increased after the SKLCT®(p<.05), while Jitter and SFF were reduced after the VFE. Frequency and intensity
range were increased significantly on the posttest performance after taking voice therapy by the SKLCT®, on the other hand

only intensity range was increased after VFE. Especially, we can find the significant change that glottic gap and supraglottic
compressions was reduced in most of patients after the SKLCT®, but there’s no changes in the group of VFE and control

group. In the study, we can suggest that the SKLCT® may be useful in improving the voice qualities and laryngeal function

of presbyphonia.
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3. A%
3.1 GRBASS} VHI 23 H]nl

% G, R B AR BAHSE fon|3t Z4H ZAo=w
ERFOH(E 1, p<05), VHIE Z4AE BYo, BAZFCE &
oulshx] gkott} WhHol, VFES Al3] & GRBAS scaled G
HAEANAMT BAHSE Foug ZAE YIS E 2,
p<05), VHI= BAH 2 fonstA 7Hhse 448 YE
ATHE 2, p<.05).

3 1. SKLCT® A3e] A2 57t g /4802
Table 1. Results of GRBAS & VHI in SKLCT® group

A E A5 A g 5 Z
G 2(1,2) 1(0,1) -3.397*
R 1(1,2) 1(0,1) -3.366*
B 1(1,2) 1(0,1) -3.497%
A 0(0,1) 0(0,0) -1.897
S 0(0,1) 0(0,0) -1.890
VHI 24.14+27.97 12.95+11.94 -1.731

#p<.05,59 MFE median(IQR), ¥4 W<E meantSD

3 2. VFE Ao AAAZ Bt 9 AN
Table 5. Results of GRBAS & VHI in VFE group

2% g A A5 = Zort
G 212) ITEm) 2.496*
R 1(1,1.75) 10,1 -1.387
B 1(0.25,2) 10,1) -2.066
A 0(0,1) 0(0,1) 1134
S 0(0,1) 0(0,1) 0333

VHI 34.8424 .4 23.8420.6 2.622%

32 -7t Wese] A3 v

SKLCT*S A& A3, A5 & 337 ¥ 5 jitter,
shimmer, NHR®] 2| & o] Hl3] feJn]siA] 7Aoo, &
7198t W 5 MPT7F A& Aol vlsl fovlsiAl 7+

AL Z YEIGTHE 3, p<05). ¥, VFES Alst A3, 5%
2 WM F jitterite] XE Mol v fou|sAl AT A
o8 Yehton, SFF7tF frofulsiAl S7H Z1o® YEto
UK 4, p<05), YA W55 Hle fousha] & A
o2 IR

£ 3. SKLCT® Ao S482- 371982 37 s}
Table 3. Results of acoustic & aerodynamic evaluation
in SKLCT® group

R RERE g Zort
Fo(M) 116.3+23.1 116.1£24.8 0.037
Fo(F) 194.7+£32.3 197.1+42.5 -0.764
Jitter 2.16+1.63 0.93+0.80 -3.139*
Shim 6.18+5.27 3.29+2.03 -3.111%
NHR 0.1840.12 0.13£0.03 -2.203*
SFF 157.6+43.5 161.1+48.0 -1.289
MPT 12.48+4.83 16.07+4.69 -5.125%
MFR 162.0+104.1 121.4+68.4 2.079
Psub 8.04+2.51 7.5442.55 0.923
*p<.05

4 VFE AT S99 371952 57} wg

Table 4. Results of acoustic & aerodynamic evaluation

in VFE group
A RERE] 28 = Z ort
Fo(M) 130.2426.3 127.8+28.0 0.776
Fo(F) 193.8+15.6 201.3+11.7 -0.943
Jitter 2.08+1.31 1.51+0.99 2.497*
Shim 4.44+2 .40 4.294+2.25 0.000
NHR 0.20+0.27 0.14+0.03 -0.593
SFF 150.2+32.9 145.7+32.6 2.419%
MPT 14.20+6.87 15.1446.23 -0.895
MFR 185.2+136.9 172.5+135.4 -0.916
Psub 7.41+2.10 7.64+1.84 -0.555

33 &9 W9 =2 (VRP)Y W3}

VRPE Al A¥, SKLCT:2 A= & s HY 5
she g9l Aol A= 897} felal ShE Aoy
SR Fom@ F7HE SAASATHE 5, p<05). WA
o VFE 4319 VRPE AT A3, Al = Heie] &
AFoz Fou|siAl S7HE &8-S BAHE 6, p<.05).

£ 4
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3 5. SKLCT® A@we] 59 M9 z=2d %7} s}
Table 5. Results of voice range profile in SKLCT® group

A& g A s & t
max.freq 422.7+136.5 531.7+139.2 -5.656*
min.freq 129.6+29.0 129.4+32.7 0.040
max.dB 98.6+4.7 107.1£3.9 -8.169*
min.dB 65.3+4.5 66.2+2.7 -1.116

*p<.05

X 6. VFE A37e 59 9 =29 37} Wzt
Table 6. Results of voice range profile in VFE group

BE: A5 A As & t
max.freq 411.6+130.5 446.0+150.6 -1.485
min.freq 126.3+41.7 118.2+28.9 -0.846
max.dB 101.0+£5.2 103.1+4.5 -2.095%*
min.dB 67.9+4.6 68.5+£3.2 -0.583

#9<.05

34 MU AEZRATNE 53 3% 47 vlw
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3 7. SKLCT® A¥wel 5 44 ws
Table 7. Results of videostroboscopic finding in SKLCT® group

ERRES RE A5 ¥ Z
symmetry 1(0,1) 0(0,0) -2.887*
regularity 1(0,1) 0(0,0) -3.638%*
closure 1(0.5,2) 0(0,0) -3.416*
amplitude(R) 2(2,2) 1(1,1) -3.638*
amplitude(L) 2(2,2) 1(1,1) -3.638*
wave(R) 2(2,2) 1(1,2) -3.638*
wave(L) 2(2,2) 1(1,2) -3.638*
A-P 1(0,1) 0(0,0.5) -2.530*
FVF 1(0,1) 0(0,1) -2.653*

*p<.05

& 8 VFE A3we &7 &7 W}
Table 8. Results of videostroboscopic finding in VFE group

B71A BE Az % Z
symmetry 0.5(0,1) 0.5(0,1) 0.000
regularity 1(1,2) 1(0,1) -1.811
closure 1(1,1.75) 1(0,1) -2.333%*
amplitude(R) 2(1,2) 1(1,2) -2.000
amplitude(L) 2(1,2) 1(1,2) -2.000
wave(R) 2(1,2) 2(1,2) 0.000
wave(L) 2(1,2) 2(1,2) 0.000
A-P 0.5(0,1) 1(0,1) -1.134
FVF 1(1,1.75) 1(1,2) -0.447
*p<.05
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2 IRIFHAHE 7, p<05). ¥, VFES A3k 23} X8 &

BENA FEoIARE Fon|7t ZaE BATHE 8, p<.05).

fz

3.5 SKLCT®, VFE, th&T 7te] &AW vl
= B F213b7] 93k SKLCT® &, VFE &, 1
i 2] SFHA-F71Hshd W 5o W9 Z2d
HEEY] X8 A5 WHeHES nlws) £ A3, SKICTS Al
g3k Aol VFE AT vizrel s 5AHoZ f9
ek Aol e HA ZoE YETHE 9). 53,
SKLCT® A& Jitter, Shimmer, NHR, Ht] 3= ¥¢),
0 A= H7F gz vs) SAZoR fofstAl wsrt
e Zlegw ygiygten, VFE AdTHe HlwMx
Shimmer, Htl F3 M, o) 4= HeloA AL
frolatA Wl w2 202 FRAEATHEE 9, p<05).
o), VFE ZEIHE AP APl e Jitterito] &
ASE AdEtA gkokl izt nlE) BAHoR fon
Waleko] xlo]2 HYS (FE 9, p<05), UHA HFE
o273 frong o)z} gldeh ®=gh, SKLCT” A i+

o
lt
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o ox
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3 9. SKLCT®, VFE, &3¢ AW vl
Table 9. Comparisons of SKLCT®, VFE and control group
in vocal parameters

7} SKLCTa VFEb ZTc P Post-hoc
AF (N=21)  (N=20) (N=17)  value test
114+ 055+  -0.18+
Fo_d 2875 14.08 7.05 0979
g MBEoosE e
1 .
-~ 1.67 1.02 0.69 e
, 289 -0.16&  0.56+
<|
Shim_d 508 181 156 0.001 a<b, a<c
005 -006=  00l1=
NHR 02 <
4 o 027 0.02 0.028 ase
gpg | OE AssE dsse
- 14.56 841 9.71 :
59+ .94+ -0.66+
MPTd 09 066 0.003 a>c
- 321 468 264
4062+ <127+ 882+
MFR d 0.422
= 89.53 7436 82.86
049+ 022+ 025+
Pab d ) 4 178 175 04
10895t 344+ 2182+
max 0005  a>b, a>c
freq d 8827 103.6 58.83
n. -0.14+ 8.1+ 76tk
min 0.14 8.1 176 0660
freq d 16.5 36.53 10.74
. 52+ NE -0.82+
max 8.52 21 0.82 0001 asb, ae
dB d 478 448 445
in. Ot 6t 141+
min 0.9 0.6 0.179
dB d 371 46 3.64

d: 7 W3}, ANOVA(multiple comparison: Tukey test) or Kruskal
Wallis test(multiple comparison: Bonferroni correction®l] &]3] f-2o]4=
< .05/3=0167% 3)
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1. VFE =239 dx}t

(1) &1] ZAl(warm-up)

e 7hFsd & wekstal Z2A EAHE 3
< F CcHloll F& ARSI

(2) 74583 A (stretching)

knol/& AHE38e] 71 W FEAM M 2 £ 5
2 g33e I

(3) 3423 DA (contracting)

knol/& AR&38te] 7 w2 FEAAM M W2 &5
2 &35 3o

4) WA 3 dA(low impact adductory power)

kns W ol/E AFEStY 27 ¢ 27 Yol D, E,
F, GE 7}s@ & 2A fA%h daes & SEH W
WAd g st} o] dAl= 29 HEES

2. SKLCT® Zz-1ale] Az}
(1) 517 FH(laryngeal calibration training)
@ ZA9] Q12 BA

A% A A AW, 38 2 28 AA, FEe Ak
@ AeH TAEA 9A

e Bl Y o de 559 o) 35S =
S SRS AES F uWd S48 71dekx Zen
wetd HEEH FAo A vBlwsty] 98 dasit A
TS AANTY F oo =04 SA8F e FA(mild,
severe)?] 27] 243 X8 A o]E9 v 24 £
= 25 FIEASs AFste At 2o §
714 ol X IR E AT 22 §1
7R oA = RwE A% 4T 229 T
7T oloiA = Een/E AR TATT. 2239 57
WA} oloR = BES/a, e i, 0, WE AF HA3T) v}

B AAE grotr Z2 AA Asdth

® Humming <# T

humming AL EE AEHTH humming AL 7
olojA &= Eeu/E A% #A%T humming A4 7}

o]oiA = ES//E harmonyE A5 3HTH humming %
A3 olojA & EH/E scalingS =2 AF ST

(2) TAE WA EH (step-by-step vocal training)
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