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[Abstract] Objective The main purpose of the study was to assess the development of speech perception and the effects of
the age at implantation in CI children after long-term follow up. Methods A total of 1,258 participants were divided into six groups
based on their cochlear implantation age: Group 1 (6 ~ 12 months), Group 2 (13 ~24 months), Group 3 (25 ~ 36 months), Group 4 (37
~48 months), Group 5 (49 ~ 60 months), and Group 6 (61 ~72 months). The Meaningful Use of Speech Scale (MUSS) was used to
assess speech abilities at 0, 6, 12, 24, 36, 48, and 60 months post-surgery. Results Speech abilities of groups 1~3 showed
significant increases from 0 to 48 months post-surgery (P<0.05). Groups 4 ~5 exhibited rapid growth from 0 to 36 months post-
surgery (P<0.05). Group 6 demonstrated a significant increases from 0 to 24 months post-surgery (P<0.05), followed by slower
growth in subsequent assessment periods (P>0.05). Conclusion The MUSS questionnaire is an effective tool for evaluating speech
abilities in infants and children after cochlear implantation. While the trend in speech ability is similar across different implantation
ages, each group exhibits distinct characteristics. The growth rate of speech ability is faster and lasts longer in those implanted before
the age of 3. Although early speech ability are higher in those implanted after 3 compared to those implanted earlier, their speech
development progresses at a slower rate, and the period of rapid growth is shorter. Therefore, early cochlear implantation is necessary
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WA 1258 il JLE S SATIY , AdbrifE: (1) W&
B AR R 2 R TE TR s (2) A AL IE B X
B EEE SR EY R H AR A s (3) WU f o i B
SPEE AR (4) WCHE o R b B3 Reta A s (5) A A7
FEH MRS DDFE ) R R BRR . REHYT D4l
N BT E R, HdE T 20 LRI S B R E
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1 AL GBI AR R

Vo Bk (5/4) AR ()
HO 210(132/78) 9.60+1.86
HO 473(295/178) 18.09+3.48
HO 266(167/99) 29.98+3.39
HO 163(105/58) 42.04+3.46
HO 106(65/41) 54.16+3.47
HO® 40(33/7) 65.33+3.10

1.2 W5
1 MUSS st L S 15 HRE Dt Arirfh . 3t
A 10/ [a) 8, PRAL N A EEE % e 2 i Ot ([a) @ 1 ~3) |

SIESRE D ([R5 4 ~ 8) FN 5 TE A IR B 75 ([n] 8 9 F11 10)
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7 JLEEAR /(8 FH Brifg n] (9 % 75 8 5 1 AT 00, B3R AL
T 50%; 2 53 Feon JLE /R FH B if n] 19 & 79 8 5 15 4T
Sy, B ER 2570 50% 5 3 43 Fon L 48 3 H AT i () iy
KA E TR, WBIRARE D 75%; 4 4y Foon JLELZ
BT R & A s S 18T o0, B ER 2 100%, =3k
5> 340 5y, E LBl F B2 e, £ R F MUSS 1855 3 iE
frgiit o, MUSS £35>38=(MUSS 1§43/40) x100%,
Sy Rk, FoR S 1B AR D MAT . BE T A1 PRSI A) A5
SIFHLE JTFHLE 6.12,24.36 48 F160 4~ H 1M,

1.3 it

% Hl SPSS 19.0 Gt ikt wt e kbt 41 S it sr by o X
TR A IE AT 25 75 M ) B % FH Bonferroni #-test i3
T2 WL, B A A Rk 5 -0 5 1 1
Games-Howell test JF 17 2 20 ¥ 50 I R LB 40 A . B 31
FrifEg A P<0.05,
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ftiBr Bt P<0.05) ; fEFFHLI 48 ~ 60 I~ 7 AR HI K 2 2.2 AN[RIZR ) LEEARTR] PEAG B B4 IR 22 S
(P>0.05), H® OfEFHG 0~ 64 RIS ANEILE AEFFALIN SFHLIE 6. 1241124 4~ F MUSS

(AHABEFAG Y BE P<0.05) s fEFFHLIG 6 ~36 1 A B L oy RARILE ALK 7~ 8, FFHUN, HOFIHQ 2[4
KB (A FEPFER B P<0.05) s (EFFHLG 36 ~ 604 HE: @ ~ © Z[AIMUSS #4572 F R L Gi i 8 L (P>0.05) ,
B KER(P>0.05), HOMEFHIFO~24MHEKR HRZFHAZAMUSSBoRERAL5H%E L (P<
B\ 4 R 4 (TR B BT il Y BE P<0.05) s fEFFHLR 24~ 0.05), WL 6 A, AHO ~ @2 D ~ Ozl A
604~ H BB Kt % (P>0.05) OFNHOD ~ O ZIAIMUSS 135y R RS L8 L (P>

%3 RIAIHIA IR LT IR B MUSS #8573 (%)

A
PEATE -
O Ho O HO 6O 66
FFHLET 1.60+£8.50 1.76+5.51 5.58+11.88 11.98+19.19 19.21+£25.49 24.25422.10
6/~ H 13.39+16.99 12.07+12.83 19.39+18.62 32.86+26.02 43.75+26.91 35.83+£25.62
124H 23.92422.29 32.25+21.08 40.914+23.39 50.63+£25.43 53.07+18.56 49.25424.50
24/4H 58.58+19.54 59.38+22.80 70.70+19.90 62.96+25.57 67.94+23.98 70.00+£17.94
36/~H 71.50+£21.90 70.82+21.85 78.40+17.40 70.17+£26.82 74.75+£29.02 81.83+9.75
4841 H 95.18+11.03 84.73+£22 .91 92.11+12.37 81.39+30.11 89.25+16.88 83.71£15.65
60/~ H 98.65+4.85 96.10+£5.91 97.21+11.52 94.06+£16.79 94.21+14.73 85.42+15.22
J4 ORI RIRIFHIT E: MUSS 5 e (P1)
o o
ﬁﬁgﬂ A H0
0 6 12 24 36 48 60 0 6 12 24 36 48 60
/ 0.02 0.00 0.00 0.00 0.00 0.00 / 0.00 0.00 0.00 0.00 0.00 0.00
/ / 0.38 0.00 0.00 0.00 0.00 / / 0.00 0.00 0.00 0.00 0.00
12 / / / 0.00 0.00 0.00 0.00 / / / 0.00 0.00 0.00 0.00
24 / / / / 0.33 0.00 0.00 / / / / 0.15 0.00 0.00
36 / / / / / 0.00 0.00 / / / / / 0.27 0.00
48 / / / / / / 0.99 0.34
5 G ORI @ AR[RBEE [ Bt MUSS #35) buAg (P{E)
o o
ﬁﬁiﬂ 6o HO
0 6 12 24 36 48 60 0 6 12 24 36 48 60
/ 0.00 0.00 0.00 0.00 0.00 0.00 / 0.00 0.00 0.00 0.00 0.02 0.00
/ / 0.00 0.00 0.00 0.00 0.00 / / 0.08 0.00 0.00 0.04 0.00
12 / / / 0.00 0.00 0.00 0.00 / / / 0.72 0.40 0.78 0.00
24 / / / / 0.62 0.00 0.00 / / / / 0.99 0.99 0.02
36 / / / / / 0.12 0.00 / / / / / 1.00 0.30
48 / / / / / / 0.96 0.88
%6 ORI © RIRIFH T E: MUSS 5 e (P1)
o A
ﬁﬁiﬂ 6O HE
0 6 12 24 36 48 60 0 6 12 24 36 48 60
/ 0.01 0.00 0.00 0.00 0.00 0.00 / 0.96 0.27 0.03 0.00 0.00 0.00
/ / 0.92 0.08 0.19 0.00 0.00 / / 0.97 0.24 0.01 0.01 0.01
12 / / / 0.56 0.56 0.00 0.00 / / / 0.73 0.06 0.05 0.04
24 / / / / 1.00 0.26 0.00 / / / / 0.94 0.93 0.88
36 / / / / / 0.94 0.39 / / / / / 1.00 1.00
48 / / / / / / 0.86 1.00
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A1 R E A& M &40 )L F MUSS 12 9 5 % R A5

0.05), HApr &2 2 [A] MUSS 1535y 22 e Ge L2238 L (P
<0.05), FHLFE 124 A, HOEHO® ~®,H054H@
~ OWIMUSS fit 53 R F A LG L (P<0.05) , HRx
HHZRTGEUHER L (P>0.05), FFHLGE 244, U
O~ @ 5HOMMUSS ffRERA SR L (P
0.05) , HeAx & 20 2 [A] MUSS i35y £ S LG U4 B L (P
>0.05), fEFFHLIG 36,48 F160 /1~ H MUSS #4534 [ LL
BTG (P>0.05),

3itig

3.1 &AL EARPERE I B S 15 i h R R

B 123 R, 0~6 2 N T H#i#E A JL# MUSS 13
5y BRBEIFHLA RN SR i Kot 3, S5 51 5 2
SRRk AT . DA R UAH B A T S B
HIREA , FAE AR LIRS 1B 7 R 2R 0 hnos , %
TR E BELL BT D4R UL, AN THMRE AR T2 A

T RF B, B 64 L MUSS 155y 3 5 IFHLI-K
FERHREERAE HEX&H RS (NFEL~6) .40
MUSS 1845 RIETFHLIG 0~6,12~24,36~48 /A , 4@
~ @MUSS 1353 HAEFHLIG 0~24 /4> A Rl 3 Kt %
(FHABEEE R B P<0.05) s H O FESFHLIG 6~ 124 HFii 24
~36 1 H, QO ~ QFEFHLIE 24 ~ 48/~ H ALKt
B (A FE PEAG Y EE P<0.05) , 4 HATE =1 2] B A2 2
TR, K FEATRRE ST BB RE DRI = 1 A i Py &
Sy B AR e R HTERE S I3 B 2R
W S FR B A BRAR AR R A2 2 R D Ff, HO~ B
TEFFHLIE 48 ~ 604~ A R LR 12Kt 4 (P>0.05) , T WIFE
LG 48/ A N THWE A LR/ M LE (O ~0)F
ERERERBIRRFEH., HO~OEHHLF0~6
A A B Pl Kl A AR PR B B P<0.05) s fE TP LG
6~36 1 H & B H Kl 3 (1A B PF Al B BE P<0.05) 541
O FETFHLIE 0~ 24/~ H 55 W i 3K %4 (a1 B PEA By BE
P<0.05) s —J5 i T AN T HMHE AR R LE R T
AR BT I TR K, 25 1 i o 9 25 D5t 1R {7 iy e
RE By A3, RS IER DN IR REET LM
W R 5 s 55— 5 T, A AR 2 N WA A L BT
S5EELBMNEEZWEE, BT A T HIRE AL
JLEW S TE R TR R A LEZET W, UG
MUSS 15353 K 54 © ~ O LL 1%

A T H AR/ LE (HO ~ @), il
T 7 AT B WT I )50 5 R 32 3 B MUSS 1745 3%
HT B AR KL (@ ~ © )K" B FiE
kB g MRS R G, S R, A SRR K

T T FITFHUG 6 4 A AS[RIZL)LE MUSS 455y 3 LLE (P1H)

PRI ]
Zpl FEHLIR JHHLE 64~ A
1 2 3 4 5 6 1 2 3 4 5 6
1 / 1.00 0.00 0.00 0.00 0.00 / 0.99 0.60 0.00 0.00 0.06
2 / / 0.00 0.00 0.00 0.00 / / 0.04 0.00 0.00 0.10
3 / / / 0.01 0.00 0.00 / / / 0.03 0.00 0.07
4 / / / / 0.28 0.08 / / / / 048 0.89
5 / / / / / 0.91 / / / / / 0.96
%8 JFHUR 1281244 A AR L2 MUSS {5355 R LU (P 1)
Ik iA]
s TFHLE 124~ A JFHLE 244 H
1 2 3 4 5 6 1 2 3 4 5 6
1 / 0.21 0.00 0.00 0.00 0.00 / 1.00 0.02 0.97 0.69 0.75
2 / / 0.11 0.00 0.00 0.34 / / 0.03 0.99 0.75 0.79
3 / / / 0.41 0.15 0.91 / / / 0.74 0.99 1.00
4 / / / / 0.99 1.00 / / / / 0.99 0.97
5 / / / / / 1.00 / / / / / 1.00
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