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The Change of the Nasalance Score following Simulated Nasal Obstruction

Sung Eun Lim, B.A., Hyun Jun Kim, M.D., Jae Jin Choi, M.D.,
Hwa Young Pyo, M.A., Jung Ho Bae, M.D.,
Kwang-Moon Kim, M.D., Hong-Shik Choi, M.D.

Department of Otorhinolaryngology, The Institute of Logopedics and Phoniatrics,
Yonsei University, College of Medicine, Seoul, Korea

Nasal obstruction due to nasal deformities, rhinitis, sinusitis, or nasal polyps etc. induces
hyponasality, which can influence the articulation and/or phonation of patients. However few
studies were done on the subjects. Therefore, this study was performed to establish the guideline
that can be used in diagnosing the hyponasality.

We analyzed the nasalance scores of 6 different sentences for 26 normal adults. We measured
the nasalance scores before simulated nasal obstruction, after one nostril obstruction, and after
both nostrils obstruction, while the subjects are reading three nasal sentences(so-called, ‘Mama
sentence, Mimi sentence, and ‘Nana' sentence) and three non-nasal sentences('Papa’ sentence,
‘Bibi sentence, and ‘Tatda sentence). The change of nasalance score of six sentences were
compared in three conditions, that is, without obstruction, with one nostril obstruction, and
with both nostrils obstruction.

The nasalance scores of one nostril obstruction and both nostrils obstruction were significantly
lower than those of no obstruction. The mean nasalance scores of one nostril obstruction and
both nostrils obstruction were lower than those of no obstruction by 10.93% and 48.88% in
‘Mama' sentence, 3.72% and 5.76% in ‘Papa sentence, 12.28% and 38.12% in ‘Mimi' sentence,
7.28% and 12.96% in ‘Bibi sentence, 13.32% and 34.62% in Nana sentence, 4.27% and 7.17%
in Tatda sentence, respectively. In both nostrils obstruction, the nasalance score of nasal
sentences were decreased more than those of non-nasal sentences significantly. The result
suggests that nasal sentences can be used as efficient stimuli in assessing the patients suspected
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of hyponasality. Eventhough non-nasal sentences also induced significant discrimination, the

dynamic range was too small.

KEY WORDS : Simulated nasal obstruction - Nasalance score - Nasal sentences.
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Table 1. Nasalance score(%) before and after nasal obstruction

Before obstruction

After one nostril. obstruction

After both nostrils obstruction

Mean(%)+SD

Mean(%)+SD

Mean(%)+SD

‘Mama’ sentence 60.25+6.02 49.32+ 9.98* 11.37+£10.66*
‘Papa’ sentence 9.311+4.04 5,59+ 2.16* 3.55+ 2.15*
‘Mimi' sentence 49.44+8.57 37.161+10.05* 11.32+ 8.22*
‘Bibi" sentence 16.63+5.57 9.35+ 4.32* 367+ 1.07*
‘Nana' sentence 42.90+6.31 29.58+ 7.81* 8.28+ 5.78*
Tatda' sentence 10.30+3.96 6.03+ 3.02* 313+ 0.71*
* 1 p<0.05
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Fig. 2. Nasalance score(mean=2SD) change of Mimi sen-
tence and Bibi sentence.
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‘Nana' before ‘Nana' both  ‘Tatda’ before ‘Tatda both nostrls
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Naslance score(%)
S
)

Fig. 3. Nasalance score(mean+25D) change of Nana sen-

tence and Tatda sentence.

ol A 32~67%, 0~28%, W] 4 llA 5~28%, 2
~6%, TF BRZA 30~56%, 0~20%, Sk B3
oA 2~18%, 2~5%E Uettt. & ¥ SE3] H &
2] W7} v S A3 k= WA To) BEe A
AZ oj21 9t} Te) PARL-EA HlexE 1
97k mAskch,

ke
>

FHaEl & uAE, 948, vg, s, v, of
Hol= 54 5202 Q3 H|H A 23] vepdtt, o
o}] 3 Ak W o 2 vzt A EAo] gley oA

AE FEFZE A48 FEg B3k 7I1FE &

7@ LTL FEE Az do] 4HAE SsA :rL'SF—
. 2 BIsle 4 Aol 2E e vkam

Oﬂ A= H(catheter) 2 el = FE FaiA Ak, 7]
E 25 e nkaddA 27|14 5H5A] (pneumo-
tachograph)dll 98l #2 & Soldm WY A&
t}. ©]& PERCI-PC computer system(Microtronics
Corp.)e] A&l H]7}e] Z7]|(nasal airway size)
£ geiEtt” B thE WHoE dojX BA 2% H
AZA sddo] Qi) ol AN IIEE 717 &A1t
AAFH A ZAZE A=A FRlsE] sl YA
ANH o Agste Yo R TiaE AEFE F
QF gfjul A Fhau Aol iR B FEEe] ARE AY
% (rating scale)& ©]&3le] BAlSH= Rolth? &
g Bzoch” & #A2H|4& Adste PHOR cul-de-
sac FHAAE AAEA et ol HFoR AR
she @RS HARIR 8T S S wo u
a8 o Ajo|7t glow FAn|Ago] glokn HA
743 0 2 geshes Aot 2y A 44 v +
A olghe Wao] glo old tigth digteg AL
dolEHE AFs i dA A ¢ HE SHVE

o] &g HIZA FH & AN T it

HSX & 3437 A3 HAlol= goje] AS &F
3t¥ & Zoo passage(H]248]E : 0%)7} dEd o]
© Al BAE Hrkshed AMEka glem Na-
sal sentences(¥]2¥]& : 35%)< HaH|A] xS H
Z¥ete F&sttta sttt d=ole] A$ 2EsE
ZAAI7E g o A2 &8 BT HAle] dold o
2 d7Eo] BuHt) AFYL BgoM= /5,
/oY, /01/9) &M & B EA7F £33, AgelME Bl
B9 vlSAt P wsken, 25 (R, 3
o, R, v H A5 AT fE H5x]9
Atole BAZH LR o7t vk k. =3 25
AN FHE B0 Fog, ALS B39 BA
o2 ofm|gle zbeolE BYTha st Ao 2

ol& 168474 Aol7t Aojz4E v IR 7}t 24ad
Ak srach,

a2y Dalston 7% vigA Aele] o] ¥
2 ¥ X & By ol HSXE AV Y8 AHed
FEF ##o] glrka 33Art. ol el HlE °]
Fatgo] 7] SNt AT H 7] o] Foi o} &
© B 77 ALE] o olgjd 7 A i
e B HITE He ) vF rlo]2E B3 o
grlo] Ul §X & S7MZIvA skt a8 o ¢
2 2-L-(pressure consonant)s A A7 FHE AL
g3lajof dha Hasirt. 2 BE B Afxe
Fau el g v E At HdAE FAA

& AL o2 st FARREC] vl el
FIFE vXA) R3=E st

B =7 A7 27 A9AQ vH Ao o3k H]-&X]
© BE on| A Zadt. 13 £9 5109 vl
A7k v AR E Ik A= ulg]
Al AsiEvhs Bt ‘éﬂa}?\ii PAA G2 ohd
23 ¥4 Al A A B 2R 7} B34 Hl B
Aoz FoaA wolA siths 3718 09 Eagt
T x|

2199l 4= vjF oz Q] HlSX 7} AY Bol
Zad A vSEFAAAE v 4 B3 7R

WEHA 23 A77e] AXE W3 71F0F 2E
3 Bshe Ago]y] Wi WA 71%7} S8t
A FEE A S o Bl vSA7F o
A Srobzl Aok, mgt 2t Aol whe} WA (H
#+28D)e] HAE AHRH PAAEFRAAME F

- 170 -



Z 0o i 3o Mot vl K A WS
P43 XA AY dR-Fo| xatslo] FAdn wFS
o] 7o) WA gt 22y B 2EF oA H]H
A f Aol Hee vH A o) WYt FEA 7
250 H&x) F3& % Arelz Adad ole
Nasal sentences& ©| 83+ W57} #Aiu)A S5
skt 783 52 AM-E 4 glvhe Dalston
59 A9 A} ?

HANA 99| Aol oJahH vlgx)o) 4 & JFE
R AL Hgola T HAR & 9IS v E ¢
B /ol/Eha it ol & H|ZE oA Bl
AT Aol Ad Z 4 st} ‘grF B ohw
ol ok 81 19] Bl &g 2 AL Uny Aol 474
9] vl 2FAo] vlEHA fE A NSRS ZIMAA L

el 2 v gxlolE BYva ARt} T3
wln” £ e 9] vex A o 3112
T2 ZAtolol| g WA vERd R Bg /0]/7) v S
Aol FEFE Fo} HISER B olye} FARES
o HISXE F7F7] dEeletar A2},

£ A A=A v Ao o3 u]gx)e] W
35 A EgM) HE Y gZo A FH A HAlo
FF e vERe] i FEE AAEReH, A
Hr} 43 gbd HAAle o & ujgxe At v
$& AAsET ol AL AA YoM Tk Ax,
cheFet 9] nj7te] w1 Falel] i3t W]-2x 3
Al A3 As 749 230l HER Al £43% Flo]
o HAo F FAASERAME HISR7 BAAH S
2 oA A& ot $9) 27)7) 2ol FHY
9 (dynamic range)7} 288 FAH A H %
HA e v AHguT 54717 9 Ao
2 AZEo 2 dradake $7F A, H)E
of & FE AAlele] Aolg 1R EFote A
FHE 7T Yt GO HAalo] Hojo} LB S
g AF7t o] Foxiof & et

o g 2 oo

& E

B 4 269 o MeRY, FUALER

R A ER T EEEERGE N N

A Wl ge] WaE Ssinsih 1 A% RA, HA A
F2 A3t vimsiel AAHY B, B2 sl o

@ WAt BT rig) asn SA, HeE
ol FALEA vste] v 27k AvISVA o @
o] Zaslgh Telne HeRge] FaYE
B2 AWHE H FEF BAIE ST & 92
ARV,

34 B 9 vl u X 5%

g 2,

References

1) Aronson AE : Nasal resonatory disorders. In : Clinical
Voice Disorders. 3rd ed. New York . Thieme Inc, 1990

2) Dalston RM, Warren DW, Dalston ET : A prelimin-
ary investigation concerning the use of nasometry in id-
entifying patients with hyponasality andfor nasal airway
impairment. J Speech Hear Disord. 1991a ; 34 . 11-18

3) Dalston RM, Warren DW, Dalston ET : The identi-
fication of nasal obstruction through clinical judgments
of hyponasality and nasometric assessment of speech aco-
ustics. Am J Orthod Dentofacial Orthop. 1991b ; 100(1)

. 5965

4) Warren DW : A quantitative technique for assessing

nasal airway impairment. Am J Orthod. 1984 ; 86(4)
: 306-314

5) Bzoch KR : Communicative Disorders Related to Cleft
Lip and Palate. 4th ed. Texas : PRO-ED. Inc, 1997

6) AL - AEA - el T H-F=9} v
Ao ABFA. AR AR AT 2000 : 5(1)
209-218

7) HEA - ubeA - AFE AF AAE o] £ A
TA BZAEEERE AAY AL g 2 dAdA o

ofp
=
ol
dlo
o
¢
2 A
do
o
ok
R
b~
8
v
=
=
A
D
<n
<

of ®lz=
(2) : 97-101

9) ZARA L BHA FAbe] Holrt A Al
853l ol nlae gk dAN S g Aare
=, 2000

10) €99 - R4 - o]27 - HLZ nja g 290

2 ulZAgo et B4 2 nexe] Wl

o 3F-8-A) 21 0] &) 5}+3) ). 1998 : 9(]) : 27-31

1) 7% - Ade - ALY - AAE - PFs  opd
A vlE eed u7hge] wigle digk A3 gl
Q1X]. 1995 ; 38(7) : 1049-1057

- 171 -



