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A Study of the Lesional Grade Discrimination Model for
Vocal Fold Nodules and Polyps

Soo Jung Park', Hyun Sup Shim, PhD', Sung Min Chung, MD?
Han Soo Kim, MD? and Ae Kyung Park’,

'Interdisciplinary Program of Communication Disorders, The Graduate School, Seoul;
*Department of Otolaryngology and *Phoniatric Laboratory, College of Medicine,
Ewha Womans University, Seoul, Korea

Background and Objectives : This study is purposed to investigate the statistically significant discrimination model for pre-
dicting vocal fold nodule and polyp’s lesional grade, with patients’ background data and objective voice evaluation parameters.

Materials and Method : The retrospective research was carried out at the Ewha Womans University Hospital. 122 patients’
voice examination data had been selected, and lesion screening (Grade I, II, and IlI) was conducted by 2 ENT specialists, with
each patient’s vocal fold pictures achieved during the laryngoscopy examination.

Results : The Lesional Grade Discrimination Model with which the lesional grade of vocal fold nodules and polyps could be
predicted was derived by the ordinal logistic regression analysis (using SPSS 10.0) . With this model the lesional grades of 73 out
of 122 patients (59.8%) were correctly predicted to their formerly screened ones.

Conclusion : This model applied the multivariate approach, which statistically combined these currently used parameters, Jitter,
Shimmer, MFR, MPT, and patient’s background data such as gender and dysphonia period. It might explain the status of benign
lesion of vocal folds, and furthermore expect the physiological function of vocal folds.

KEY WORDS : Vocal folds nodules - Polyps - Lesional grade discrimination model - Objective voice evaluation - Ordinal lo-

gistic regression analysis.
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Table 1. Demographic data of samples (N=146)
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< 18412 BAdEAo] BolEy H30 9L A d=F
oAt W A9 AR AgeHA dsted, k3 avhs
BARA N dFE EHUFEA TIAA Bl 2
o7 gidE F lorg ¥ w3 AHE HiAIBE] sl A
HrE 20 23S AAsks Ang gso #1858 Y
O F 3lo] Y] AFYE ol Ao +ALHE FA+

2. N=9 +7

1469 9] Arp =0 22E] CSL(Computerized Speech
Lab, Kay Electronics, Model No. 4300B) 2] MDVP (Muk
tidimensional Voice Program) ¥4, VRP (Voice Range
Profile) ¥4, PFA (Phonatory Function Analyzer) %
A7 2 FHAAAAZHMPT, Maximum Phonation Time)
273 AnE 2498 93 vz et 3933t
oju]QlFz} AEol 23t Juidd d EHe W wd
Qlo] Wwe] 9|, 717, FejE A4l AP IF
FE= g¢loz Aasdly, 1 9o Al A& 717k
gl gixke] A, Yo, &5, FA o, AY T BRFO
Z WY nEEQArtO S Ado 39 Aot gHe) Bt
A (irregularity) 014t #F(edema) &) FE|Z AZF =2
oFx0 2 Jehhs A4 18 (mild), Y0 JERPAXA
red & floppy types Ado] 2AA o7 wdsh= 27| &
Az 253819 27 (moderate), ¥520.2 VeRts 27|17}
WA =7 white & thick type2 23 ZEE #uy
o] 3" (severe) O F 73T

£39] 3% 53 gejjol] ©Et pedunculated type ¥t ses-

o 2
-

Age Occupation
18-30 36(24.66%) Household 26(17.81%)
31-40 45(30.82%) Teaching 26(17.81%)
41-50 36(24.66%) Sales 22(15.07%)
51-60 22(15.07%) Singing 7( 48%)
61-68 7( 4.8%) Business 6( 4.11%)
Sex Soldiers/policeman 5( 3.42%)
Student 5( 3.42%)
Pastor 3( 2.05%)
Male 37(25.34%) Driver 3¢ 2.05%)
Female 109(74.66%) Etc. 10( 6.85%)
No data 33(22.60%)

Diagnosis Dysphonia period

Nodule-unilaterat 18(12.33%) Less then 2 weeks 9 6.16%)
Nodule-bilaterat 76(52.05%) 2 weeks-3 months 45(30.82%)
Polyp-unilateral 36(24.66%) 3 months-1 year 43(29.45%)
Polyp-bilateral 10( 6.85%) 1 year-5 years 28(19.18%)
Nodule & polyp 4( 2.74%) More than 5 years 13( 8.90%)
Polyp & Reinks’e edema 2( 1.37%) No data 8( 5.48%)
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Table 2. Variables selected for stafistic analysis

Variables Scale or unit
1. Grade of lesion (dependent v.) 1-Gl(mild)
2-Gll{moderate)
3-Glll(severe)
2. background data
a. Age 0-18—-30
1-31-40
2-41-50
3-50-
b. Sex O-Female
1-Mdale
c. Dysphonia period O-Less than 3 months
1-3—-12 months
2-More than 12 months
3. MDVP
a. Jitter %
b, Shimmer %
c. NHR
d. vFo %
e. vAm %

4. Voice ranes profile
MPFR (Maximum phonational

frequency range) He
5. Phonatory function analyser
a. SPL-oud dB
b. MFR mi/sec
¢. Psub mmH20
6. MPT sec

sile typeS TH3}1, sessile type Tl Aol ¢ 1/3
A Faow e xodo) H3 diffused type X Reinke’s
edema?] 7% A%t A2 7Hste] HE Pl wgs)
et 9ol dEAoln A7)7} A 8433 (phonatory
area) @ 1/3 v|9to) T pedunculated typeQ) A9+ 13
(mild), @540l 2717} A G 1/3~2/38 =}
A&+ pedunculated type == sessile type?] 29+ 24
(moderate), Y5902 YehbaA] A71% Ao A
2] 2/3 o]43Ql A%+ 3™ (severe) 0.2 H7I31%
PRI AEe 7159 £5Ho} AER R ATV 7
A A AFRE A "7 2 (Digital IXUS 11, Cannon,
Japan) & AAF 8938k & 3x5inch F719] 3R] 4
] QIgjstd F7px| s} §A AAEIRITE Bk ARLE B
I 7ol WRe) $1x], 5, 718 BAIS & FEEA
o] AEE mildYd 7A-%oll= 14, moderated 7350l
27, severed 7-3ol= 38 o7 Hrsigick 7 7|FA A}
olef 0.54 A9 Frte & g3Iuth HrkAks oldiE
B oRIF T FF HE-S] 2 o2, Rt BE Al
e 12k HEE 3 F 14 o W Aot v Al
= J9 ¥ AgrEES siglch AB7E Fo& 14 o)

o} W o7t v A9ole 93858 adE AWt
HF Hrle g vt EASIE Hed, 05
Hel|A 1.25787M1% Grade 1 (mild), 1.5%0lA 2.25%7
A& Grade II(moderate), 2.58l4 337k Grade T
(severe) = T3t ¥ HA2 HARR} I AE = 14
B 3 AHE 67.02%, EBL 67.31%= VERLH, Al
H7} Fol|= AHE0| 94.68%, THL 98.08%F LERITE

3. HEN

B Ao E&stas) i i 23S 82k wiEA
B2 2AEN HeER o]Foi7l dEFHIES Bl A4
Hio] ofEl =50 Q)8 AWIE FEE B3 A5 A
olth ¥5H Wl HE F5HQ Hdo] 37 ool &9
AL g =207 A 2A2E 31784 (Ordinal Logistic
Regression Analysis) W€ Aeakith(SPSS 10.1).”
AZ2) ¢} o FAY e AFE ALty HFHOE 122
go] dolEet B4l LFHGI T Table 2& FARA
AREE) % HeEa, Al gel ARSst FeleA

3} Abpio] & 208 BASE WEE 7hed] ¥4 A 3
=go) Ml@d AW A& FAow A

HA 1370 SPHSE(Table 2) 9] EE 7Fs3 4718
Spearman AHEXS AAE A Jitter2} vRo(p=.737,
p<.01), MFR# Psub (e =.590, p<.01), Jitter?} NHR
(p=.527, p<.01), shimmer®} vAm(p=.511, p<.01)7}
W 2 A4S ERT) A Rl wet o3 (mul
ticollinearity) ©] ‘A3l 3|AAF7} 557 R A
o] £ W5 F S ARSI wai AF =2
A28 3)AENole A%, A8, 3-497%N7I3Y, Jitter, Shim-
mer, MFR_loud, MPFR, SPL, MPT % 97} #1571 4
e} o)9) A b g AnE wdsl] dal(aE, A
W S 717h x (Jitter, Shimmer, MPT, MFR_loud,
MPFR, SPL) & 74% 4 SI& 18709] 2328 HFE &
7h2 st $Ao XA AT o] 27709 BEE W
58 351 9 X AEIARAE AAlSto] Table 3
9 AF 7y AEIL, 4 5Y ATES g FHUS
AR 8la, BAXL p FEFE ATrTOR sk AW
S o) g3l vy 2 v shpalE ARESHIT

Logit (P{G=1II})

=-1.303-0.184MPT+0.448 Jitter+0.193Shimmer X
Sex— (0.582Jitter —0.006 MFR_loud) X Period
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Table 3. Final output of ordinal logistic regression analysis

PAR

# esfimated S.E. Wald D.F significance

probability

Limit

G=lll(severe) 1.917 798 5767 1 016
G=ll(moderate) —1.303 828 2473 1 116
MPT 184 061 9013 1 003
Period * Jitter 582 160 13310 1 .000
Jitter —.448 153 8618 1 .003
Period * MFR —.006 002 11414 1 001
Sex * Shimmer —-.193 064 9098 1 .003

* * link function : cauchit

Logit(P{G=1})
=1.917-0.184MPT+0.448 Jitter+0.193Shimmer X
Sex— (0.582Jitter—0.006 MFR_loud) X Period

Folat He B Healold 2 s oidlalel 79 2k
2 Z2ZT 57 s oF 5]1:]~_ Ao}, 3k Z}

WS ASE BEsARA AT FEAY S
2 W5Ee) 18 JlelEg SN £ ok et =
A2 BARAIAE 2ol el 21 WEke A1) glol
o2, A Bbsah) BEelt? 91 74 v
F 2RAES AN 37 W0l Bolnl AEAY B
230 7] gaAE 9 4 ABFSE FAREA

Pl (severe) = (Logit (P{G=1I}) &) Cauchit & <

zh
P (moderate) = (Logit (P{G=1I}) &} Cauchit - &
HEZh —PII

P I (mild)=1-PI-PII

HEFHoZ frd FEA 7} PSS diYdsh B4
AHIIZY GI, G, GIT Aoz bzt 74 #Eo] At
A =k AF A 5 HEHE A FE Fol MY FE
fol ¥ Ao oS3l o)A Hrt olF 2o &

A ExPH(sex=0) S48} 717to] 471€ (period=1),

MPT 7%, Jitter 1.21%, Shimmer 12.48%, MFR_loud

183ml/secd 7%, Al A= 715 52 P1o] 18%,

PI7} 65%, P} 17% 24 #FA 22 GII (moderate)
Ao R BFsls A0R A5sH gk 2 Ak A4g
F=o] AWMBE ojgaflof R JFs] Hist S AR
of &FA|4k, SPSS 4o A5 o3 MEFS] A 4
ArelET

gyl AEdlojefele] H% (goodness—of—

= E’—_Q.
= —1'52

= 9 5

HEAXS . A/gd/ﬂ-/ . é’ié—/ﬂ/ . /é . 5}0//21

aTo = [l

Table 4. Crosstabulation b/w observed and predicted lesional
grade(N=122)

Predicted grade
Gl Gl Glll
mild moderate  severe Total
Gl mild 23 17 2 42
Obseved ) oderate 11 43 3 57
grade
Gll severe 4 12 7 23
Total 38 72 12 122

fit) ol thall Lotrr] $I3 AEakat ASk Atole] Aol
ZAT FlolAT ARE AAE A, #HA TlolAlF B
2ol fejshgol 0.812% Uepgo=xn B33 dlojelz} 2}
o7t Qithe YrHEE 7178 4 gl |t & 2E5 bl
olg)7} i $- 7 HglElo] Qlrhs g BolFa Qlvh 23
& B35 A5 AA Sk Alele AR S FE A
%E (hit—ratio) & #4138t A¥(Table 4), AA|H 2= 122
3 7kedlellAd F 73S A& xS A A
oy A A Fer= 59.8%2 LERGTE ZF A
22 Aurd GI Al 429 7kt 2375 (54.8%),
GI HAgolXi= 574 5 439 (75.4%), GII Hetol| A=
2394 F 79 (30.4%) & HEsHA S35

4 =

B ApeME F 12299 Al 44 2 ¥ 819
S ARE SN ouAFH AEele] WH A
Wgute] s ARAE XS Aw, A BE Ak F 59.8%
& A A5 = Qe ¥ Wl dSEFES A
o}, £3) HHe) 450) G (moderate) 2 73$-ol= 75.4%
FEoZ vr) g dF WEE @ 7 Urk T “dia-
gnosal plus one off—diagnosal”'” £54PHS 245
Hi2 G Ao Z &35 e welt ARkgo g ey,
G I RGN A 429 F 405(95.2%) & GIov GII
Ao g GII HAuelM= AA 239 5 199 (B82.6%) =
GO GII Aoz 5% = Qirk A4 Faes 122
4 Z 11690 F8h= 95.1%2, ol Aok 294 gol
A3 thE WFR(GIE GIE, & GIIE GI1o%) e/
(misclassification) & #80°] 4.9%2 wl¢- W= A& 9
u) sk},

B 3 ry s Hrighel QlojA, o]} fAkst FAlE the
£ AYAPEV0 3= 1y Ago) 71FN FARAA
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