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Abstract The study investigate the developmental rule of external ear canal resonance characteristics in Chinese
children and compare with western countries’ data. The aim is to explore the possibility of application of DSL prescriptive
formula in Chinese children, which is very popular formula on pediatric hearing aid fitting. 45 pre-school children’s (from
3 to 7 of age) ear canal resonance characteristics, also as REURs, are measured by Aurical™ audio-diagnostic fitting
system in sound-proof test room. Control group consisted of 16 adults. There are significant differences on ear canal
resonance characteristics between Chinese adults and Chinese children. The average peak of REUR of children is moving
forward to low frequency (from 4589 Hz to 3550 Hz) with the growth of age. The average peak frequency of ear canal
resonance of Chinese children is significantly different from that of western children in all of age groups. The difference
of ear canal resonance characteristics between children and western children suggests that we should facilitate individual

real-ear measurement data when we are fitting hearing aid for Chinese children.

N AR | ETERE LB, LB 58 R
515 SRR SRR, A7 AR, FELIRKEAKY
TR L. A TR O BT EARIE, Bl E LS LR E A S
R, Bty 0 MR T o ERA RS s WS REE, W AR, 45
S0 (A I LA E AR R R, DURIFS A, SO P o LB 04 B P2
s L A L, R K TN SRR A5 05,



454 = 7

® 2003 4

1 MRS
L1 WHKXR

B SE B 4 LRI T (3 — 7 %) LK
45 4 (49 H), FMRMERHANE 1, — A FRE
¥, 110 RERDREER. TRRIELRR, TIHE
WY, SHGHKAE, KRITE, HBRAE P E
P, 5 EORAEXT AL 16 ZHAHERA (30 H)

F 1 LM RAERE, R AE

FEE (F) % % H¥
3 5 4 13
4 7 6 13
5 4 6 10
6 5 7 12
7 % 1 1
1.2 k&S

W Madson Electrical( ME) 4y &] ] Aurical —
R 2 W R A R, MR LS HE
SR, NARILH KB RN (REUR, Real Ear
Unaided Response) ()45 2k, 12 M3 Ao 34k
— BRI, A Aurical Af'E M ME A H
Pl (EREERE, WELAR. SHEHE) RARHE
PEE OV MR A LA AR E, AR s
43 dBA , M54 7T0dB SPL E A AES, M
T AR, A IS0 ZR | AT B4
MAAERF 4 GB/T16403-1996 FRHE T 5 P 52K,
1.3 REUR Jit %

(1) U H g A/ EE, THEEBREE
), BEERERANLEEO G (A RYSEAZ
15~20 mm) , EHE ELU— D UERTEA TR,

(2) BRE RN E T ME AKX HHL LS %44
AN, FF ME HbL, 758 30 cm, LA 70 dB
SPL B A A5 SRUEREAL 4 28, HHEEEBRL
SRIIAER G SHEHEE RS

(3) TREMASN L, B SRR i A )
THCE, AETHRE M, ¥/ RS 5
HHITH 3,

(4) ZRFHGAL DL, REAE), PE$) A4 8% 90 cm,
7S 8 5 AR R 45° . 73LL 70 dB SPL &
frAidsk REUR
1.4 SitEsbE

AR RBUR A B, X7 S LUFANLEIS
3 7 2 SE R0 i) 590 38 B0 (B S5 R A IBERLAE ¢ R

B I BIXJLEFARA S REUR Fim 22t 78
IFLy, HEA B SR TR E AR, X
F o AN LB AR EE 7 2 3L iR e 0 R 55 K SR B,
SARFRBAF ¢t K. FitiEH I Stata 4.0 i
o A

2 R

2.1 PMUMNEERIREHERBERR SHANE
=2

2 i TANLA 49 B, 4L 30 BEgsh T
A 4 0 50 5 R W RE KO 00T ROARAE, AN LI e 55
REFHE, BAEMBMESRTRA. t KBS
RER, PEEASILESREFTRFEREN
£R (t =917, p < 0.05), & 2 FIFHKH KB
RABOPRSGR, LWERHFAFOME. REUR
SA ) £ 22 BT R R, P EERATLE R
Y HOE I e th L AE 4250 Hz B, 2% RIg(E
A1 15.54+2.61 dB; g A LRl B 7F 2720 Hz i
M, ZAEEN 16.08+ 239dB ., B 1 iRk — 3
% JLEFMRAR REUR ,

# 2 RS LT ANEGH iR e g
(* 2% 1992 £ Westford & Bamford 5 45 § [5])

RS i LSRR
BHF [Hz | §ifli /dB | %R /Hz | Wil /dB
2763 [2950* |16.9(17.5* 4312 [4200*|17.9|16.8*

FHME
T Al 3250 |3700%|20.0(19.9*

192.9(520% [2.46|2.0 |1156.2|781* |2.71|5.8*

6700 |5200%|19.7|25.0"

BoMA (2240 [2050* |18.0(13.4% 2580 |2600* |13.7|7.8*
iRzl 1010 |1650* (2.0 |6.5* |3120 |2600*|6.0 |17.2*
Ak (H) 30 (9) 49 (11)
25 -
--- )L
200 —— e — —_— kA
[as} S0
o 4 s
S5l — ]
&
3 10 -
A
N
0

A [ kHz
B 1 mA45/JL REUR #H
2.2 JUEESMESE ARG SR AR F K A0IT RS

HelAErR, IIETEFRMEFREKE
AR BN, FOAM A S SR 50 4 2 8 5



5

BOUTS. PR LA EE P R o 0 2OE

455

E 3 RFREILH NS H SR 1

Fit | AR | EE VRMEEE | BREMERO%E (3£ 250 4)) tA <I1Qi

(%) | () /Hz SD Fit (¥) B /He ¢ i P
3 13 4589 1286.9 <4 3002 12.4 < 0.05
4 13 4484 1406.3 4 3089 11.9 < 0.05
5 10 4216 1188.3 5 3062 14.7 < 0.01
6 12 3977 621.1 6 2941 19.8 < 0.01
7 1 3550 0 7 2872 — B

B3 (£ 3). % 3 RN TRKE 250 )20
BT JLEE 3 4 B LRSI R ) S5t 2 B 2, ¢ R0
GIRRH, PEILE SRS LR E IR R 1 %
TR T B RS E L X,

3 g

3.1 SpEEFEFEY

SPEER NSRBI, — AR R, Bk
RIEAR I 3 B T AN (K (TR 2 |t
1/4 Pl e O RS ), MRAT S, HtiRg—
FBTE 3 kHz BT, W T SUBRR R i e i, Hag
BEROE M BRI, [N A\ St i 2 4 P,
RS 2 Kito 16 KH (T Sk,
RN AL ZESH SN, BRHHE SRR E G
B3 2% 15 dB ¥ 20dB, 5 —J5fi, 3~4 kHz
X TR TS B RS B EE R L, FikiE
X —BEBRNGE SRS, RAEMNFARKEYAHE
HIRF, SR B0 A BN TRk, B4
A M Xt 26 o R iR 318 £ %A E HEAT [ n:
B RS, FRMAE 17~60 52, FHLH
HIEKAR 25 mm, Bk 25.6 mm, &M 24.1 mm |
FESHGEEAEA 74 mm , WEKE B A, Bk
31 mm, Lt 28 mm , 43356+ [E LB RSN HSE KA,
BFRESH, MARMRE, BRI REAS RS )LE
RIRCE, ASCE A TX OB R~ i, i
BT 55 e B U 00 B 2 SR, R
W EERE, JLEE R AR AR I — 2, LB HE IR
WE SR HIRTE 4250 Hz BT, 3403 36 5 0 451 iy
fl £ BT B %o I P D X B 4 N LI B B s
Ligs- 208
3.2 THRIELM/IHEHEFIEHEN

VYL BN R, B By It
WRAFVERIIA BAF T A, ALBE4E RIEL TiX
“r. B, BT RAH S AR T R %
BoWr 25 b7 R~ AT, BRAERFILE
11 HL H1 T )L B A58 3 i 1 R B R SIS 1 4

BAAACH, HIPEATBIVT 2550 A B, R 2
BRRAEE, BKEABRFH YL EER B
REARGERAWITAEE, FRTHES 2cc BoE
#{H (RECD, Real Ear to 2cc Coupler Difference) i
B AR E A B2 (DSL, Desired Sensation Level)
RE75 202, 5 )L B E T R R B O i H R IR
BILL LB S AL B 75 e 2 (BP F5 B2 8 )L B RO Ho a7
FRE) RFEOR, LHIE—FE R MY AE SPL-O-
GRAM f,

WS ERCHERY, REE 2cc A LR T dB
SPL 5 #8124 (dB HL) R 8, # B F R E T
FHAIE® AR hEL | JLEGETE
HHBAKXEYEN St £35S, 4L dB HL
#on, HE#HEE dB SPL K, ZEMFHETRA
M) W L AERS, P LB SR T W
B, WM& RECD {f, ¥:X—Z%om b hEg, A
FTILESEBALF ER SR, DSL A7) L&
B e R AL FE IR RN, B Azh R ER B LE
F°F¥3 RECD ff (B3 JLE) &R, AR
RETRFEILESKE BN ESESRNER
BERAES ¥ 0B EM, BILMNA DSL 452
A H L R BT B iV 4 % IR B X — £ 57,
B2 AR —A)LE BE4T RECD M, Mifi7Ekb 7 47
R ERR R BARUT M. A 4h, RRERRE BR,
5 %LU EJUEE (O HGE A LR M O A, AT
R B 2 L S 50 57 BLH 4 28 09, (B AR5
7 i EJLE SR AR TR, B
TR ) LEE Bh T 2% 50 Ac BT ECEL R,

4 4G

AGHI B ATERK SR B A5 9UE S, LB I 75
FIIRIFEN AR TR, H It dsi b4 )L 5
R B TEH RS R, AP —BiE, E
IS AT LB A0 SRR B3N TRk R L,
#RAEN A DSL Ak i X, Wi X — 2 5 i 3R
A FCH- 0 B,



456 #x o % 2003 4
6 Durrant J D, Lovrinic J H. Bases of Hearing Science. 3rd
ed. Williams & Wilkins, 1995
§ % X 7  Mueller H G, Hawkins D B, Northern J L. Probe micro-
L A4 AEMWEG AR, RAER, 1979 24(3): phone measurements: hearing aid selection and assessment.
1075—1079 Singular, 1992
2 Dempster J H, Mackenzie K. The resonance frequency of 8 Bess F H, Chase P A, Gravel J S et al. Amplification for
the external auditory canal in children. Ear and Hearing, infants and children with hearing loss. American Journal
1990; 11(4): 296—298 of Audiology, 1996; 5(1): 53—68
. . . . . 9  Seewald R C, Cornelisse L E, Ramji K V et al. DSL v4.1 for
3  Reference Gulde:‘ Aurical audio diagnostic fitting system. Windows. Hearing health care research unit, Department
Madsen Electronics, 1998 of Communicative Disorders, The University of Western
4 % W RELEIHTES Stata BA. AL H R Ontario, London, Ontario, Canada N6G 1H1, 1997
Hidt, 1999 10 Seewald R C, Ramji K V, Sinclair S T et al. A Computer-
5 Westbrook G F S, Bamford J M. Probe-tube microphone

measurements with very young infants. British Journal of
Audiology, 1992; 26(3): 143—151

assisted implementation of the desired sensation level
method for electroacoustic selection and fitting in children.
User’s manual. University of Western Ontario, 1993



