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ABSTRACT

Background and Objectives : The purpose of this study is to evaluate the validity and reliability of the whispered voice test,
which has been suggested as a screening test tool for hearing in the elderly group. Subjects and Method : A prospective multi-
center trial has been designed. One hundred and seventy two elderly subjects from four university hospitals were included in this
study. A whispered voice test using a number list and number/word list was performed by two testers for each elderly subject. To
evaluate their test-retest reliability, a second whispered voice test was done 1—2 weeks later. The result of the whispered voice
test was analyzed with the criteria of 26 dB and 40 dB hearing level, checked by pure tone audiometry. Sensitivity, specificity, and
cut-off point of whispered voice test at each gold standard, inter-observer reliability and test-retest reliability have been investi-
gated. Results : There were significant differences with respect to correctly answered numbers in the whispered voice test be-
tween the normal and impaired hearing group at both criteria of 26 dBHL and 40 dBHL. With the 26 dB criteria of hearing level
which showed higher inter-observer reliability of the number/word list, the whispered voice test has 86.0% sensitivity and 58.9%
specificity with the cut-off point of 3 out of six on the number set. The test-retest reliability of whispered voice test using the number
list was as high as 0.9 of correlation coefficient. However, the inter-observer reliability of whispered voice test was less than 0.6
(Cohen’s kappa value) . Conclusion : As a screening test for hearing in the elderly group, the whispered voice test has quite high
sensitivity and test-retest reliability. The environmental sound level and test method for each tester, however, should be monitored
to get better specificity and inter-observer reliability. (Korean J Otorhinolaryngol-Head Neck Surg 2008;51:609-16)
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Fig. 1. Manual for whispered voice test method.
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Fig. 2. Whispered voice test list made by randomization table
was used in this study. Each lane consists of six different number
list or number-word list.
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Table 1. Mean sound levels of each enviroment and whispered
voice test

Sound levels

(Mean + SD) Statistics
Enviroment
Audiologic test rooma  4(28) 49.7+4.6
Others (OPD)P 4(28) 50.1+0.6 abp<0.0001,
t-test
WVT 8(56) 1.2+1.0 p<0.0001
1 way ANOVA

WVT : whispered voice test

Table 2. Clinical characteristics of subjects (N=172)

Age (Mean=*SD) 67.8+6.4years

Sex M:F 76 : 96
Chief complaints N (%)
Hearing impairment 87 (50.6)
Tinnitus 55 (31.9)
Dizziness 23 (13.4)
Otorrhea 6 ( 3.5
Others 1(06)
A& HA BHe AR A 2gelA Hak 3.270,
WA Q167 M= Bt 0.670, A-22F Z23ellM =
747y 4t 2.870, 05702 BAFOE Foet AfolE Bl

hH(p<0.01, Table 3).

SSAHAAE 71549 26 dBHLY 40 dBHL F 7]
ol diall A& AARS] eAb 23 Y AE A FEs] ut
2ot Zpzhe] Ash Frofl W W E, Bol%, FAM] (likely-
hood ratio) & 25 A3} 26 dBHL 7|EXdM = A
g 37MellA WE, Solwrt 7 86.0%, 58.9% % W
Aol AA3E 71574 (cut—off point) o2} FE 1z, 40
dBHL 715X g = 17001 175 84.5%, 5ol
S 74.4%% 7V st 7o s s ok (Table 4).

o974 71539 26 dBHLI} 40 dBHL F 715
of sl AL AL eA-SAF 23 FAE A g
8] wetst 747te) Ay ol mE NIFE, SOy, fANE
A E Asto| A, 26 dBHL 715X oM E A9 270014
NE Bolxrt 242 77.7%, 705% % WAEe] AE
& 715 dolgt FE 9, 40 dBHL 7|EA] oAM= e
1W7h R 84.5%, 5ol 74.4%% AR 71EH o
% b= Gtk (Table 5).

ST HAR| M HARAMO| MEE AT

A=

AR N
A& QA AR AFE A AT 5D B2
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Table 3. Comparison of correctly repeated test scores during whispered voice test between normal and impaired hearing subjects

Normal hearing Mean =SD Impaired hearing Mean +SD p value
Gold standard 26 dBHL
Number list 3.9+2.0 (n=95) 1.3+1.8 (n=193) <.0001
Number/word list 3.4+1.9 (n=95) 1.24+1.7 (n=193) <.0001
Gold standard 40 dBHL
Number list 3.2+2.1 (n=172) 0.6+1.3 (n=116) <.0001
Number/word list 2.8+1.9 (n=172) 0.5+1.2 (n=116) <.0001
Table 4. Validity of whispered voice test with number list at each cut-off point
Criterion Sens. (95% C.I.) Spec. (95% C.I.) +LR —LR
Gold standard 26 dBHL
<0 0.0( 0.0— 19 100.0 (96.2—100.0) 1.00
=1 64.2 (57.0— 71.0) 81.1 (71.7— 88.4) 3.39 0.44
=2 77.7 (71.2— 83.4) 70.5 (60.3— 79.4) 2.64 0.32
=3* 86.0 (80.3— 90.6) 58.9 (48.4— 68.9) 2.10 0.24
=4 92.2 (87.5— 95.6) 38.9 (29.1— 49.5) 1.51 0.20
=5 99.0 (96.3— 99.8) 14.7 ( 8.3— 23.5) 1.16 0.07
=6 100.0 (98.1—100.0) 0.0 ( 0.0— 3.8 1.00
Gold standard 40 dBHL
<0 0.0( 00— 3.2 100.0 (97.9—100.0) 1.00
=1* 84.5 (76.6— 90.5) 74.4 (67.2— 80.8) 3.30 0.21
=2 91.4 (84.7— 95.8) 58.1 (50.4— 65.6) 2.18 0.15
=3 94.8 (89.1— 98.1) 44.8 (37.2— 52.5) 1.72 0.12
=4 98.3 (93.9— 99.7) 29.1 (22.4— 36.5) 1.39 0.06
=5 100.0 (96.8—100.0) 9.3 ( 54— 14.7) 1.10 0.00
=6 100.0 (96.8—100.0) 0.0( 00— 21) 1.00

xrecommended cut-off point for hearing screening. Sens. : sensitivity, Spec. : specificity, +LR : positive likelihood ratio, —LR : neg-

ative likelihood ratio
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Table 5. Validity of whispered voice test with number-word list at each cut-off point
Criterion Sens. (95% C.I.) Spec. (95% C.I.) +LR —LR
Gold standard 26 dBHL

<0 0.0 ( 0.0— 19 100.0 (96.2—100.0) 1.00
=1 64.2 (57.0— 71.0) 81.1 (71.7— 88.4) 3.39 0.44
=2* 77.7 (71.2— 83.4) 70.5 (60.3— 79.4) 2.64 0.32
=3 86.0 (80.3— 90.6) 58.9 (48.4— 68.9) 2.10 0.24
=4 92.2 (87.5— 95.6) 38.9 (29.1— 49.5) 1.51 0.20
=5 99.0 (96.3— 99.8) 14.7 ( 83— 23.5) 1.16 0.07
=6 100.0 (98.1-100.0) 0.0 ( 0.0— 3.8 1.00
Gold standard 40 dBHL

<0 0.0 ( 0.0— 3.2 100.0 (97.9-100.0) 1.00
=1* 84.5 (76.6— 90.5) 74.4 (67.2— 80.8) 3.30 0.21
=2 91.4 (84.7— 95.8) 58.1 (50.4— 65.6) 2.18 0.15
=3 94.8 (89.1— 98.1) 44.8 (37.2— 52.5) 1.72 0.12
=4 98.3 (93.9— 99.7) 29.1 (22.4— 36.5) 1.39 0.06
=5 100.0 (96.8—100.0) 9.3 ( 54— 14.7) 1.10 0.00
=6 100.0 (96.8—100.0) 0.0 ( 0.0— 21) 1.00

xrecommended cut-off point for hearing screening. Sens. : sensitivity, Spec. : specificity, +LR : positive likelihood ratio, —LR : neg-
ative likelihood ratio

Table 6. Inter-observer reliability test of whispered voice test A= Bzt sk

Cohen’s kappa 95% ClI o B AT A A AxlE Ade 2 A% A
Number list A 0.57 0.51, 0.64 /\}9] X}Kﬂ{ {,A}‘ﬁo] )\E% EEE%?% 7&*}}‘] @A}X}ﬂ
Number/word list 0.51 0.45, 0.57

Ol confidence mierval E2FA HAAF =7 (test material) = A3 Aol A A<k
9ok Q= 6709 SR upl-Sah £ ST oA
A} tdREEo] oldlsl] A 6709 SoAF 2% g AES &
A=A =2A; 23 T B, 24 A glal Ty

Table 7. Test-retest reliability

Tester & Environment Correlation coefficient (r)

Doctor/nurse at OPD

. - Hephilobtd 2 748 248 Bestel ATaE
Number/word list 0.84 S0, GrRE o] gato] A FES Akl 22k =
Audiologist at audiologic test room gl 80 =xpute] ko7 FAJE AL Tt (test material)
Number st 090 GAE F S AQKIA BT A Al e

Number/word list 0.90

A9 Q7 BF 2964 o)Foldrle] o B 27

OPD : out-patient department

o} dob 2L a0z AT B9 A HAEe] 3
PARRIAANCE A5 A} FERA B ) W] ofele QL 24 o84 B2 AL
G AFE AT, T AR B A AR © BB S A2 AT o B el wekep)
2gg0] wad v 9 A5 Ak TAZ AW P olele & Tk o] ¥ AT A © B s
H3 QA Sk Sl mnE v gl g EE W 2 8 4 gtk 20 B4 deetel na
2 AN AN A R840 o AF0) g Y Aol 9l FAT Sl A RS Aastel -
U AAGE & ATE Fo ALY A N8R T4 2 ALEE A9 Sl SALE 94T 2
E72 AUsn 37 I oAl FYAe BE §

S8 SeHYEANE VFoR ATUAE] WY o o @_; atore v s rbiko B 57 2
2 Andle] we} ARl A ATANE g AES HE T o T EF DAL Al A BT
o B4 AN RENE FSUIA A, TR A 20l AAHE AR B A A5 2
M P AY 5 Qe ga A g e melel AR B8R A% O e A £7E At s,
of Wl ATE B U Faot RS TIA B ATPIE A AAE AR 54 28 242
Ao2A A% AN WY A AN F8HE A-54 2F FAES SRIN AT AP £
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